C RIV
'NEW JERSEY

Senal Nq. 21
Passaic River, N.J. (S)

DEPARTMENT OF THE ARMY
'CORPS OF ENGINEERS, 'NEW YORK DISTRICT
NEW YORK. N. Y. ‘







SYLLABUS

| A sarimxs flaod prabiam exists mthm tha Passaic River Watershei,

wngmu{: the watershed are estimteé at
er presemb conditions of developments A repeti-

of ‘tzha "’ryec‘srdflaad of 1903 would cause ~demagss approximating
,Q 000

A laeal i‘hmd protection pro ject whwh would pmteat Passaic and
on aga:mst the ma.x:un fload ef recorci is guatif‘ied. Sueh & pro=

: od f}.gws, supk m@n’&ed by wnservatlon storage primarily f@
I;y for northern New Jerseys I

akl and wa&,ﬁ“, 00 locel costs. This progéct has the
sugpart oi‘ the i‘)egartment of %nsarvatian of the Stad:e of New Jersey, ;

ic 3&% is eeommmally
S It shauld be censtructe& 1£’ the St&te of New Jersey
% _roves the project and can guarantes the necessary local funds.

, In additien, local protection mrks should be constructed on
three tributaries, Weasel Brook, Saddle River and lolly Ann's Brook,
subject to conditions of local cooperation; end the Federally-owned
 dems at Picatinny Arsenal should be reconstructed at Federal expensee

The pl&n for mein stream togather With the plans for protec-
: ‘ wzaries and at Picatinny Arsenal would cost an
ich §74,835,000 would be Federal and
he ennvel costs of aperatian and main-
5 $125,600 Federal, and $146,500 mn«?ederal.



http:neoesea.ry
http:betw$.en




SURVEY REPORT FOR FLOOD CONTROL .

PASSAIC RIVER, NEW JERSEY

TABLE OF CONTENTS

‘Peragraph : Description : Page
SYLLABUS

I AUTHORITY

1 Act 1

I : SCOPE OF SURVEY

3 , Scope ’ 2
4 ~ Surveys . | , 2
5 ~ Reports by Other Agencies 3

6 Consultetion with Interested Parties ‘ 3

III  PKIOR REPORTS . 3

IPT1ON

8 General Description o 4

9 Topography | : 4

12 ' ‘ Main Stream , ' 5
13 - Tributaries > ' -6
14 ~ Geology ‘ 6

15 ‘ Stream Slopes ‘ 7

17 Channel Dimensions and Capacities 7

’ 20 Drainage Areas 10

21 Bridges i 12

v | ECONOMIC DEVELOPIENT
22 General A | ‘ 13
23 #ﬂpu&ation » | 13
24 Oeéupétion and Industries 14

25 Land Ese{and Development ' 15

26 .~ hgriculture | 15




TABLE OF CONTENTS {Cont!d)

Paragraph ' ‘~Descriptiéh . Page

ECONOMIC DEVELOPMENT (Cont!d)

27 Reservoirs o 15
28 ‘ Water Supply ' 17
35 Water Power 20
42 Transportation : 24
45 - Navigation . 25
48 Minerai Resources ' 27
49 Recreation ' | | 27
51 Pollution | 28
; 52 M@squitc Control - ‘ 30
55 Wild Life Conservation : | 33
VI CLIMATOLOGY
56 Climéte ' 34
57 Rainfall Records 35
58 Annual Rainfall B | 38
59 Storm Rainfall | . 35
60 Past Storms - 36 |
61 ,"‘Standard Project Rainfall 37
62 Maximum Probable Rainfall 38 §
VII * RUNOFF_AND STREAM FLOW DATA | é
63 'Runoff Records : 39
64 Normal Runoff , 39 z
VIII *FLQQDS OF RECORD E
85 - Flood Gharécteristics ; 39 |
71 ' Flood Discharges , 45
72 Flood Stages | ; . 47
73 | Flood Frequencies 47

i1




IX

74

76
X
77
81
82
. 83
84
XI

89

XII
v xIII
v xIv
/5
bap
116

120
121

142
147

152

167

162

XVII

Parsgraph

%7“*@‘”‘@»,,” .

TABLE OF CONTENTS (Cont!'d)
Description

PROJECT FLOODS

Standard Project Flood
Desgign Flood

Maximum Probable Flood

EXTENT AND CHARACTER OF FLOODED AREA v~
Passaic River and Major Tributaries
Minor Tributaries
Floo:ded Areas
Value of Flooded Area
Flood Conditions

FLOOD DAVMACES
Flood D&mages
Average Annual Fldod Damages

EXISTING FEDERAL (CORPS OF BNGINRERS) PROJECTS

IMPROVEMENTS BY OTHER FEDERAL, AND NON-FEDERAL AGENCIES
IMPROVEMENT DESIRED ‘

FLOOD PROBLEM AND SOLUTIONS CONSIDERED

FLOOD_CONTROL PLANS

General

Plan I -~ Two Bridges Detention Reservoir with
‘Channél Improvement

Plan II - Two Bridges Multiple-Purpose Reservoir
with Channel Improvement ‘

Plan III - Local Protection Plan
LM&I Protection, Weasel Bréak

Local Protection, Saddle River

Local Protection, Molly Amn's Brook

Re,censtructiah of Lake Denmark and Picatinny
Lake Dams

)

52
55
56
57

59

63

85

86
86

99
103
1086
107

109

111


http:Avera.ge

XVIII
167
169

X1X
1?1

x

X1
173

174
175

176

g77
179
180
181
182
183
184
XXII
XXIII
187

188

189

191

194

TABLE OF CONTEKTS (Cont'd)

Description

RECREATIONAL DEVELOPUENT

Two Bridges Flood Detention Reservoir (Plan I)
Two Bridges Multiple-Purpose Reservoir (Plan II)
ESTIIATES OF FIRST COST

General

ESTIMATES OF ANNUAL CHARGES

ESTIMATES OF AVERAGE ANNTAL BENEFITS

Basie of Average Annual Benefits
Fladé Control Benefits from Reservoirs
Flood Control Benefits from Local ?rbteetisn

Benefits from Roconstruction of Lake Denmsrk
and Picatinny Lake Dams

Water Supoly Benefits

Pollution Abatement Benefits
Power Benefits

Nevigation Benefits

Mosquito Control Benefits
Increased Utilization of Property

Intangible Benefits

COMPARISOS OF BEVEFIIS AID COSTS

oo s -

ALLOCATION OF COSTS

"Plan I -~ Two Bridges Detention Keservoir with
Channel Improvement

Plan IT -~ Two Bridges Multiple-Purpose Reservoir
with Channel Improvement

Methbd 6f Allocetion of Cost

Allocation of Operation and Maintenance “Costs

Plan III - Passaic River Channel Improvement
Project ‘

Fage

113

114

118
115

122
122
123
128

s
126
127
128
129

129

130

131

133

134

134

134

134

136

138



TABLE OF CONTENTS (Cont!d)

Poragraph Desoription

ALLOCATION OF COSTS (Cent!d)

195 Minor Tributaries 13'9
196 Picatinny Arsenal Dems 139
XXIV PROPOSED LOCAL COOPERATION
197 Local Cooperation - Plan I, Detention Reservoir 139
198 Local Cooperation, Plan II, Two Bridges Multiple- 136
Purpose Reservoir with Chennel Improvement
204 Locel Cooperstion, Plen III, Local Prctection FPlan 143
205 Local Cooperation, Local Protection Plens, ilinor 143
Tributaries
206 Recons*truction ef'Picatinny Arsenal Dams 14.3
XXV COORDINATION W TH OTHER AGE}%’CIES | | 144
XXV DISCUSS L0k 147
XXVII | CONCLUS 1o | | 152
XXVIII RECCMENDLT TONS 185

LIST OF TABLES

Table Descripti@n ‘ Page
I Stream Slopes 8
II Charmel Dimensions in Lower Vallay 9
11T Channel Capacities | 11
Iv | Drainage Areas | 12
v Principal £xistiﬁg Storage Reservoirs - 16
VI Principal sater Fower Flents | 21
VI Principal Fuel+Burning Generating Plants 23
VIIX Large Storms ; 37
IX Standard‘Projeet Reinfsll . 38
X M¥aximum Probasble Rainfall | 38



http:Rainie.ll

Table
I
a1
XI1T
xIv

AV

AVII
aVIII
XIa

iX

XXIX

XXII1
XXV
XXV
A4aV1
KAVIT
AnVIIT
AXTX
XXX
XXRI

AXXII

XAIIT

AKXV

AL TR

hevA

TABLE O0F CONTENTS (Cornt'd)

LIST OF TuiLiS (Cont'd)

Deseription

Comparative Runoff Datae

Comparative Floods Resulting From Rain ZIxcess of 1 Inch
Maximum Flood Discharges

Flood Stages

Flood Stege Fréq'aeneies, Fresent Conditions
Flood Discharge Freguencies

Stendard Projsct Flood

Maximum Frobable Flooed

Areas Inundeted During 1503 Flood

Real Value of Vri‘roperty Inundated

Summary of Recurring, Preventable Flood Damages

Summary of Average Annual, Recurring, rreventable
Flood Damages

Plahs I and 11 - Pertineht Date for Dams and Reservoirs
Plan II - Pertinent Deta for Channel Improvement

Plan III - Pertinent Date for Local Protection Plan
Pertinent Data, Local Frotection for Weasel Brook
Fertinent Data, lLocal l’rotéction for Saddle River
Pertinent Deta, Lacal Protection for lolly Ann's Brook
Plan I - ostimate of First Cost

Plan II - sstimate of Pirst Cost

Flan III - ustimate of rirst Cost

Estmezm of First Cost = Laeal Froteetion Flans -
Mioor ‘I‘m.bui:e.rws

Estlmate of First Cost = Reéonshruutian of Lake Denmark
and Pieatinny Leke Dams '

Plens I, II, & III, Annual Charges

Annual Charges - Local Protection Flens - Minor
Tributaries

46
47
48
49
51
53
57

68

65

88
89
100
104
106
108

116

117
118

119

119

120

121



TABLE OF CONTENTS (Cont'd)

LIST OF TaFL3S (ccm'rd)

Teble Description Page
REAVI Annukl Charges - Reconstruction of Lake Demmerk and 121

Picatinny Lake Dems

KKXVIT Average Annual Flood Benefits for Flans I and II 123

XAOVIT Average Annual Flood Benefits for Plan III 124

KanIX istimated Average Annual Benefits for Plans I, II and 132
111 : '

AL Estimated Average innusl Benefits for llinor Tributaries 132

ALI Benefit-Cost Ratios 4 133

LLII Allocation of Costs 138

Plate Daseription
1 ~ Drainage Area
2 Existing .ater Supply Systems
3 Two Bridges Detention Reservoir rlan - PLAYN I
4 Twé Bridgeé ultiple-Purpose Reservoir Plan - PLAN II

5 local Protection Plan = 35,800 cefese - PLAN TII

LIST OF FIGURLS

Figurs . EEEEE
1 Index iap
2 Watershed Map
3 Profiles

Iwo Bridges Multiple-Purpose Reservoir Plan

4 General Pian

5 Reservoir Area lap
6 Passaic Section

7 Pompton Section

8 Details




Pigure

10
11
12
13
14

15

16
17
18
19
20

21

22
23
24
25
26
27

28

29
30

TABLS OF COLTINTS (Cont'd)

LIST OF FIGURAZS (Cont'd)
Title

Chennel Improvement, 16,000 Cefles,

#ile 6 to Mile 10
iile 10 fd Mile 14
Mile 14 to Mile 18
ile 18 to Mile 22
Mile 22 to ile 26
Yile 26 to Mile 30
Mile 30 to Mile 34

Local Protection Flan, 35,800 c.fese

General FPlan

liile 6 to Mile 10

Mile 10 to Mile 14
ifile 14 to Mile 18
iile 18 to Mile 22
Mile 22 to\Mile 26

Local Protection Plans -« Tributary Streams

General Plan
Wieasel Brook
Weasel Brook
weasel Brook
Saddle River
Molly Ann's Brook

Reconstruction of Leke Dermark and Picatihny Lake Dams,
wetershed and Reservoir Area Map

Reconstruction of Lske Denmark'D&m, Plan and Details

Reconstruction of Ficatinny lake Dam, Plan and Details

viii



Appendix

o

e, W @ = =\

_TABLE OF CONIENTS (Cont'd)

LIST OF APPSNDICES

Title

General Data

Hydrology

Eydraulics

Geologic&i end Soils Investigations
Other Plans of Improvement Considered
Cost Estimateé and Annual Charges
Damages and Benefits

Real Estate Report on Reservoir Sites

Reports by Other Federal Agencies

ix



http:lJama.ge




DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS
OFFICE OF THE DISTRICT ENGINEER
NEW YORK DISTRICT

NANGC | ' 20 October 1948

SUBJECT: Survey Report for Flood Control of Passaic River, N. J.

:
.
1
:
;
;
i

TO: The Division Engineer
North Atlantic Division
" Corps of Engineers
111 East 16th Street
New York 3, N. ¥, NADGF

I, AUTHORITY | :

1. Act. This report is submitted in compliance with Section 6 of
the Flood Control Act of 22 June 1936 (Public No. 738 - Thth Congress),

which provides that:

"The Secretary of War is hereby authorized and directed to
cause preliminary examinations and surveys for flood control at
the following-nemed localities . . Passaic River, New Jersey."

A preliminary examination report dated 19 December 1936, was submitted by .

the District Engineer under joint authorization of the foregoing Act and
of the Act of 6 May 1936 (Public No. 5Tk - 7Thth Congress), which prdvides;;

" . v« « «» That the Secreotary of War is hereby auvthorized
and directed to cause a preliminary examination to be made of
the Passaic River in the State of New Jersey with a view to
the control of floods, in accordance with the provisions of
Section 3 of an Act . . » approved March 1, 1917. « « o « o o

1

2. After review of the prelim@nary report by the Board of Engineers
for Rivers an& Hgyﬁors, a survéy was directed on 30 July 1937, by the
Chief of Engineers; Department of the Army, under authority of the Seﬁrae'
tary of the Army. Under date of 25 June 1947, based upon raquasts‘by the
Ordnance Department, Department of the Army, and the New Jersey State

Department of Conservetion, the'chief of Engineers further directed that
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consideration be given in this report to the adequecy of the existirp
Lake Denmark and Picatinny Leke spillways end the effect of possifle
fellure of these structures upon Picatimmy Arsenal and the Jersey City

weter supply dem at Boonton, New Jersey.

11. SCOPE OF SURVEY

5; yﬁffﬁﬁf This report is of survey scope and conaiders &ll theasss
of thazflood problem within the Pessaic wetershed, with the object of
determining the most suitable plan ef improvement for floadlcontrol to-
gether with the @cﬁﬁamic justification thersof, |

L. Surveys. Surveys and investigations were made for this report
briéfly as follows:

& topogra@hic survey wos made in 1938 of the main streem, the

‘major tributaries, end ssversl dem sites. 4 Stets riparian and streem
‘survey of the main stream’and tributaries wag praparﬁd‘in 1938 by the
State of Wew Jersey and was sup?lemented by field recomnnaissance and
surveys by this office in 19L& end 1947, Suppleméntal deta were alsoc ob-
tained from éeriél photographs taken in 1936, 112 and 1947. Subsurface
investigations undertaken at the sites of proposed improvements, included
core end auger borings, test pits end laboratory analysis of samples. |
These deta were supplemented by local construction records and other
existing soils survey dete (ippendix D). Flood dameges were evalueted
by detasiled field surveys fa determine estimetes of recurring demage at
vericus flood skepes {Appendix G), Field appraisals of the properties
lying~within the 2reas subject toifléoding both along‘thh'main stream

and its trituteries, and within yossible reservoir areas, were pre pared
based on 9hysiéal inspections supplemented by information obtained from
local authorities and reel estete interests. sssessed valuations were
obtained frem records of the locsl tax assessors {iLppendix H). Pertin-
ent data on géétffibgds were obtained from newspeper files, publishe&;gpa

unpubli shed records of the New Jersey State Weter Policy Commission, and




the records of other Stete, Federsl and local agencies. CSeveral rain end
stream geges were established and meinteired in operation by the Yew York

District during 1638 and pert of 1939 (Lppendix G).

5. Reports by ch3r4§§639i8$' The flood problem on the Passaic
River has been studied by locel agencies since Revolutionary times.
merous reports exist, of which the~ma¥e noteworthy are tagulated in
Appendix I The most canprehensive of these reperts, published in 1931
by ths\HeW‘Jarsey State Viater Policy Caﬁmisaisn, undertook a careful in-
ventory of thevtotal flood coentrol benefits which might be derived with-
in the Passeic watershed, end eoncluded thet the capitalized velus of
these bensfits under cantemporary ccnditicns would aggregate %93,109,000.
In this renort numerous flood control gians were discussad, several were

shown to be ecomomically justified, but aone wes specifically recommended,

6. Consultation with Interested Parties. In order to determine the
exﬁent end type of improvements daaira&; two public hearings were held,
one in 1§56vand one in 1946. In’additidn, freguent conferences wefe held
with various eomrittees, orgerizations, end local govermmental agencies
representing interested parties. (appendix 4 and peragrephs 100 to 108

of this report)

III. FRIOR REPORTS

Te Exeepﬁ for the preliminery oxaminetion report referred to in
paregreph 1, there heave leen no prior ééports rendered by the Dspartm@nt
of the Armv on flood control within the rassaie watershed. Concﬁrrantly
with the foregoing report snd under the identicel autharizatian,)the
Secretary of aprienlture sutnitted = praiiminary exeminetion report on
the Passaic River, New Jersey, in which it was concluded that the ex-
penditure of Federal funds by the ﬁepartment of igrieuiture for runoff

end waterflow retardetion end soil erosion prevention wes not justified.




IV. DHSCRIPTION

8. Ceneral Description. The Passaic watershed has a totsl area of

g35 squere miles of which 787 square miles or 8l percent are in the north-
essterly portion of the State of New Jersey, and the remg%nder in south-
erly portion of Wew York &tete. The wabershed iﬁ New Jeréey ocoupies
10.5 percent of the total State area including the greater part of Passaic
County, half or more af Gssex, lorris and Sergen ﬁaunﬁiés; end parts of
Hudson, Scomerset, Juscex end nion Counties. In the State of Vew York,
it occupies perts of Urange and Rocklend Counties. The watershed is
located within a 35 mile radius of New Ybrk City. The area is shown on
published quadrengle cheets of the Corps of Kngineers, irmy lap tervice;
U. 5. Geological Survey; end the State of Vew Jersey, Depertment of
Conservation. An index oif these meps is given in Teble Al, Appendix A.
Five plates and thirty figures accompsny this report, including an index
map {Pigure 1) and & wetershed mep (iigure 2}, bound herein.

9. ?990gr§§hy. The watershed is roughly elliptiesl in shape, with
& lsnsth of ©6 miles and a grestest width of 28 miles. It is physio-
graphioally divided into three distinct regions known as the Highlend
Aree, the Géntral Basin end the Lower Vailey (Plate 1), The Uighland
iree, roughly 17 miles wide, %8 miles long end L89 square miles in erea,
is & heavily wooded mounteinous region cemprising the northwesterly helf
of the watershed, This erea.is characterized by & series of perallel
ridges deeply dissected by transverse, steeg-siéed, nerrow valleys, in
which flow the five mejor tributaries, and in which are contained numer-
ous lakes and reservoirs which heve an aggregate weter surface area of
22.9 square miles. The average élevation is 90C feet above see level
varying from ebout 1,2C0 to 1,L00 feet in the uplends at the westerly
edge of the watershed Eb 300 feet, in the valley at the easterly edge.

10. The Central Basin, containing 253 squere miles, is a flat oval

shaped depression about 10 miles wide end 30 miles long, extending in a
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northeest-southwest direction fram Killington to Little Fells. The low

lying land bordering the river is largely composed of fresh water swemnps

end flat merdow lands, occasionally relieved by low rolling hills and
several rocky outcrops. The'aggregate swa%p ares in this region is 42.9
sguare miles, including the Great Swemp above Millington with an ares of
sight square miles, and the Great Meadow above Two Bridges with en &rea
of 35 square miles, The Great Mesdow includes & chain of low lends kunown
locally as Black Meadows, Troﬁ'Meadows, Great Piece Meadows, Long Mesdows,
Bog end Vly Meedows, and Hatfield Swemp. The avérage elevation of the
basin is 300 feet above sea level varying from about 500 feet along the
soutuwesterly rim of the besin to 167 feet at the northeasterly edge.

11. The Lower Valley, contsining 197 square miles, is a flat,
densely populated snd highly industrialized region in the scuthe&ét@rly
portion of the watershed, extending from Little Falls at the northessterly
edge of the Centrel Pasin to the mouth of thc Passaic Kiver in Newark Eay
(Plete 1). This roughly rectanguler valley, about eight miles wide and
26 miles long, has rolling sides and a vide flat flood plain. The everage
slevation of the sres is about 250 feet above ses level, varying from 500
feet along the westerly edge of tha tasin to tide level in Newark Bay.

The tributaries in this area are short and steep, and enter the main
streem at uniform intervels below Two Bridges.

12. !ain Stresm. The hesdwaters of the Passaic River have their

source in i‘endham Township, !‘orris County, Vew Jersey. The courée of the
streasm is generally south by east for e distence of about nine’mileé

to above the village of . illington where (reat Swamp acts as a collect-
ing basin for the hesdwster tributeries in this erea. At iillington the
stream fldws through & narrow gorge traveréing a high trap rock ridge,
and then is sharply diverted to the northeast by the Second Wstchung
Mountain wﬁich forms the southeasterly limit of the watershed. From be-

low I'illington to Chathem, the stream flows for a distance of twelve
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miles through a ﬁarrOW'cofridor tetween two flanking ridges which limit
the width of the waterched in this section to aﬁ average of about thres
miles, Beyond Chethem, the mein stem continues in é northerly dirsction
to the Great Leadow area in Caldwell where it turns sharply east through
a2 rock gérga et Litfle Falls end thence northesst to raterson. It then
flows éouﬁh a di stance of about 23 miles to its mouth at the northerly
end of Newark Bay, Tais bay is a tidel estuary about six miles long end
1%‘milés wide cdmmunicating with upper Hew York Bay through the

Kill Van Kuli and with Lower New York Bay through the Arthur Xill.

13. Tributaries. 4ll of the major tribubaries of the Passaic kiver
rise in the Eighlandlaraa and enter the main stresm within the Central
Basin (Figures 1, 2 and 3., The Pompton kiver, together with its
tributaries, the Peguannock, Wenague and Raﬁago Rivers, enters the main
streem from the north at Two BEridges. The lockaway, with its tributery
the Whippany, enters the mein streem from the west nesr Pine Brook. The
Sfmddle River, the only large tributary downstresm from Two Eridges,
~enters the main stream from the north opposite the city of Fassaie,

1L Geolozy. The geology of the Passuic watershed is highly diverse.
The entire Highlsnd fAree is underlain with crystalliine schists, grenjites
and gneisses, occasionelly infelded’with strates of sedimentafy shsles and
conglomerates, The Centrel basin and the Lower Valley, separated from
the Highland Area by an insetive fault alang the Ramapo Rivér, are largely
compesed of ssdimentafy"sandétOﬁes and shales intersected with long,
narrow sills of baseltic trap ?oék. Ths watershed was overrun several
times by the glacial ice sheet, snd below Chathem, wﬁere the stream
originally flowed into the Rahway wetershed, heavy deposits of debris
demmed the original channel and diverted the flow into the Passaic drain-
age system. The exbtensive wet lowlends in the Central BSasin merk en
ancient lake bottom which is underlain with thick strata of clay., This

clay has been slightly consolidated by glacial overrun, end i$ now pro=




tected from surface erosion by the basaltic dikes atflittla Falls., De=
tailed geclogy of the area is ocontained in Appendix D,

15. Stream Slopes. From its mouth in Nevark Bay to Dundee Dem at

Glifton, the Passaic River is tidal (Figﬁre 3). In lNewark Bay, the mean
low water elevation is 2.l feet Eelcw mean sea level, the extreme tide is
6.3 feet abavermean see level and the’tidal range ié 5.1 feet. 4t
Gresory avemue Bridge in Fassaic {mile 13.8), the mean low water is 2,3
feet belcw mean seu level and the tidal fange is 5.1 feet. Above the
Bighth Street Bridge in Pesseic {mile 15.,C), which is the head of improve-
ment for navigation, the river is shallow and the tide is increasingly
affected by fresh water runoff of the Pagssiec River.

16, In the 80 miles of iﬁsrcourse from Great Swemp above Millingtan’
to its mouth in Newerk Bey, the Passalc .iver has a total fall of 220
feet of which about 11% feet occur in vertieasl falls e&s féllawsz 17 feet
at Dundee Dam in Cliiften, 63 feet at the Greet Falls (S.U.. Dam) in
Paterson, end 33 feet &t DBeatties Dem in Little Félls-, The elevation of
the Great lieadows varies uniformly from 165 feet, m.s.1l. to 180 feet,
m.s.1. The Grest Swemp hes en elevation of 225 feet, m.s.l. at it% lower
end and an elevation of 210 feet, m.s.l. at its uppér end. The gradiaﬂts 
of the main river snd tributeries are summarized in Table 1 and shown on
Figura 2.

17. Chennel Dimensions and Capacities. In the Lower Valley, flood-

ing occurs as a result of insufficient channel capscity, due in part to
the flat gradient and meendering charecter of the stream, but in a 1arger
measure to flagrant entroscqments by commuﬁities both in the flood -
plain and along the river banks. The process of laﬁd reclamation by
deposition of earth fills adjacent to the river hes materially’redueed
the original channel width, and has fed into the river, through the
‘agency of scour, heavy deposits of silt which have shoaled the ahanne1

and formed islands'in several localities. Throughout the Lower Valley,
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TABLE I

STREAN SLOPES, PASSATC RIVER WATGRSHED, Ne J

N

Stream

Locality

Distarioe

| Above Mouth

of

Passaic River

(milas)(a)

(fﬁ. por mi,) |

Poguennoeck River

- Wanaque River

ﬁa&ule River

\ hokus Cresk

’ I)iammld Brook
Goffle Lrook

Zz;ﬁliy Lnn's Brook

8lippsry Rock Brook

Peckman River

‘Singac Brook

Nouth to Dundee Dm(elii’%mn)

Dundee Dain to S.Usles Dam

| (Great Falls)

SuUslle Dem to Beatties Dem
(Little Falls)

Beattiss Dam +o L&l@w Chafi{?”:

Chatham

Chathem to Above z-lilingmn

Above Willington to Head=~
waters '

| Two Bridges to Pompton

| Lakes Dem ;
 Pompton Lakes to QOal Ridge
{ Dam -
| Pompton Lekes to Greenwood

Lake Dam

Pompton Lakes to Monroe
Pine Brook to Petersburg
Pina Brook to } rmswn

Passaic to Clifton (Jewett
| Avenue)

Lodi to Upper Saddle River -
‘Ridgewood to Allsndale
Fairlawn to ‘Glen Rock
Hawthorne to Wyokoff
Paterson to Franilin
Paterson to West Paterson
| West Paterson to
|  Pleasentdale

Singac to Preekness

| 2641-28.1

0*170&

17e4~2542

 6145-81,0

 81.0-87.5 | 5¢

33404149

t 59.7-59.2
| 41,s~5e.4

' &?.0—83*@
| 48.2+6042

Vl%iﬁ*l@g?
1545-35 40

| 45s‘~%103’
] 33»3*24-/

25&‘“3

| 2842-3443

| 3le8=3548

240

1.9
O3

Note:

(a) 040 miles on the Passaic River is the intersection of
ﬁhe :iaekensack and Fasaaia Rlver Ghannela m Newark

Tidewater

General Slope |




&
numerous bulkheads jut into the waterway, constricting its width, Many

of the bridges, built at low level to meet edjacent street grades, afford
grossly inadequata waterways for the safe passage of floods; and many
bridges, destroyed by the 190% flood, héve since been rebuiit with scual
or smaller openings then existed before the flood. In the navigable sec~
tion, the Qh&nnelkis further restricted by large flatirons and bridge«
pier fenders built in midstream. |

18. Under existing conditions the Passaic River varies in width
from about 165 fest to 30C f@et‘iﬂ the reach from Two Bridges to its
mouth., In depth it varies over’the same reach frpm 8 to LF feet. Tﬁe
major tributaries in the lower reaches vary up to 510 feet in width and
up to'2h feet in depth, The minor tributaries, lergely in the Lower
Valley, vary up to 80 feet inkwidﬁh and up to 7 feet in depth. The
Ghanmél dimensions of the main stem through the Lower Valley are
sumnarized as follows:

GILAUNTL DIMTHSTONS IV LOWER VALLDY, PLS8AIC RIVER WATERSHED, N. J.

' B T Theiweg
Miles |  Width at Depth 8 i
Reach Lbove Top of Banks Bankful Stage
' Mouth (feet) _ (feet)
| | Vin. |Vax, | Av. | Vin. | Mexe |
Newarl: Bay to Clifton (navigable) 0-11,5 260 | 800 L4o00 14 Ls
Clifton to Dundee Dam © 111.5-17.4 200 | 73003301 14 33
Dundee Dam to Head of Lake Iundee 17.h"18.6 720 11,300 | 850 13 | 19
Lake Dundee to 5.U... Dam |18.6-25.2 | 165 750 | 300 11 20
S.U.ii. Dam to Bea®tties Dem 25.2-29.7 | 210 | 620 280 8 | 15
Beatties Dam to Two Bridges 29,7-%3.0 | 200 | 390 2§o’ 10 12
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Dtﬁer aaﬁa‘on’crossuseatienal dimensions of the main stream and
ﬁ?ibﬁ%&fies are given in Appendix A. 

ki?, Under present ahannei conditlons, minor flocélng ocours in
the citv of Peterson above Great Palls when the discharge at Great Falls
ié 3,100'dubie feet per seGOné‘oﬁ ﬁﬁ?é; Ploods of this wagniﬁude occur;‘
or an average twice yeablya Flooding in the river below Little Falis,
as a whéle, occurs when the discharge at Great Falls exceeds 7;70‘
c.f,ss {1;5éyear frequency)s Extensive flooding through the Lower
Valley begins with discharges at Great Falls (S.U.: Dam) of 11,700
cofese (I to G-year fﬁeqﬁeﬁqy), ;Immeéiataly ups%rewm~o£ Little Falis,
mmﬁng odaurs &8 & Fesult of bacimfaéer from Beatties Dam and from
the narrow approach channel which'extends ups&reamkaf the dem ne&rl#
to Two Bridges. In this sectiaﬁ overflow occurs whenever the disch&rga‘
of the Passaic River at Little Falls attains a value of 1,800 ehf,s;
#nﬁ inundation of‘méadowlands upstream the:efram ocours whenever the
discharge exceeds 2,900 c.f.s, although limited overflow at saaﬁtéraﬂ
localities occurs at somewhat lower discharges. For th;skrepert |
~ bankful channel capacities of the main stream and its tfibnt&&ies at
indicated reference gages were assitiod as given in Table ITI.

20, Er&inage &raas. Drainage areas of the,priﬁcipal ﬁributafiéé‘~

+ogether with watershed areas at &esxgnated localities on the main

stream are given in Table I?; Othar drainage area data are given in

Appendix A.
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TABLE IV IV

DRAIVRGE AREAS, PASSAIC RIVER‘WATERSHED Ne Js

Stream

Locality

E,Passaie~R,;

Distance Dralnage

Above |
Mouth of . Area

(miles) (sq. mi.)

Passaic River
f :
]

*ﬂagor Tributaeries

‘«l

Pompton Rivar
equannock River
Wanaque River

i Ramapo River

Rockaway River

i Nhlppany River
Green Pond Brook
Meadow Brook

ﬁ
4
t
ém—.her Tributaries

. Weasel Brook
i Saddle River
Hahokus Creek
Diamond Brook
Goffle Brook
Molly Ann's Brook
Slippery Rock Brook
~ Peckman River
Singac Brook

e e R e S B

. Mouth at Newark Bay

S

SR ——

i
i
t

Passaic, above Saddle River
Clifton, Dundee Dam

Pate’r Sﬂn’ StUQMQ Da:m

Little Falls, Beatties Dam

Two Bridges, below Pompton R.!

Chatham
Millington

Mouth at Two Bridges
Mouth at Pompton Lakes
Mouth at Poempton Lakes
Mouth at Pompton Lakes Dam
Mouth at Pine Brook

Mouth at Pine Brook

Picatinny Leke Dam
Lake Denmark Dam

Mouth at Passaic

lMouth at Garfield
Mouth near Ridgewood
Mouth at Fairlawn
Mouth at Hawthorne
Mouth at Paterson
Mouth at Paterson
Mouth at West Paterson
Mouth near Singac

t

-

955 |
876
810
62 |
C T
o103
55

P

DI O-3NEWTO

L]

@?&?@S&c

36 |
193
108
160

33.0
397
.8
L1.9
L7.0 206
B2 | T2
758 | 9
77.8 L

12 7!
1 5’; 5 H {
25.8 ;
2.2 | 3
23,3 19
25,8
26.1 1 1
31.8 12

21. Bridges.

its tritutaries.

average of one every half mile cross the river,
railroad bridges and the remainder are mainly

footbridges snd pipeline crossings.

e

in the watershed are listed in App%sfix As

Severél hundred Bridges;erOSs the Passaic River and
In the Lower Valley below S,U.M, Dem 447 bridges or en
Pourteen of these are
;;ghﬂé@ybridges with some

Data on the more important bridges
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V. ECONOMIC DEVELOPMENT

22, General, From an economic standpointAthe’Passaic Rivef
wateréhed is an integral part of the Greater New York mptrogolitan area,
In the west and south the‘developmeut is largely rural and suburben,
with s rapid transition to intense industrial dev&ibpmenf in the easter=~
1y portion of the watershed approaching New York City.

23. éopulatian; According to Us S, Census reports; the popula-

tion of the Passaic watershed was 1,080‘,9(}0% in 1940, or abeuﬁ 1,150
ﬁ inhebitants to the square mile. Of this téta.l, about T4 percent resided
in urban centers of 10,000 persons or more, over 98 percent residéd in
the State of New Jersey, and nearly 80 percent was concentrated in the
Lower Valley below Little Falls, In 19.0, the Passaic area contained
about 25 percent of the total populaﬁion of the State of New Jersey., The
pépulation of the watershed has ineraased at an average annusl rate of 1.7
percent since 1920 and 2,2 percént since 1910, Population densities vary
from en average of [;,810 per square mile in the Lower Valley to an aver-
age of 137 per square mile in the Highland Area, Naximum density occurs
in the city of Paterson with a value of 17,241 per square mile., The
metropolitan charascter of the watershed, particularly of the Lower Valley,
is evident when its population density is compared with the vaiue of _ "
1,411 persons per square mile for all mﬁtropoliﬁan districts of the
United States, and the value of h,565 pef@ohs per square mile for
the Greater New York metropoliten area &s & whole. Newark, the largest
city in the State of Néw Jersey, had a 1940 population of 429,760,
of which about forty percent resided in ﬁhe Passaic watérshad. Cdm~
munities located entirely within tha‘Péssaic area, together with
their 1940 populations irclude the fellewing: Paterson (139;656),

‘Passaic (61,39h4), Cliften (143,827), Montelair (39,807), Bloomfield
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(L1,623), Belleville .(26,167) and Garfield (28,0l4). Other communities
whiéh lie partially within the watershed together with the portion of
their popuia?ion included within the watershed 1imits; and the percent
of the ﬁoﬁal population represented, are as’fbllowss East Orange
(41,300, 60%), Orange (21,400, 60%), and Kesrny (19,733, 50%). The
population of urban places within the watershed of 10,000 or more is
given in Appendix A,

2, Occupation and Industries. Since colonial times, the Lower

Valley of the Passaic has continuougly developed induétrially becauss
of the‘acéessibiliby to domestic and wnrid markets through the Ports

of Wew York and Newark, the availability of’fuel and rew materials and
- the plentiful watef supply and power resources of the Passaic River,
The Péssaic area now contains about 35 percent of the manufacturing
establishments gf the State of Hew Jersey, 32 percent of the wage
earners and contributes 28 percent of the valué of menufactured products.
According to the 1939 Census there’we:e 2,900 manufacturing establish-
ments in the waﬁersh@d eméloying 140,000 wage earners, paying annual
wages smounting to $163,000,000 and producing goods valued amnually

at 950,000,000, This industrial activity is largely concentrated in
the Lower Valley., The principal m&nufaeturing'centers are Paterson,;
Passaic, Clifton, Bloomfield, Garfield, Kearny snd Newark. The major
industries are enggged in dyeing and finishing of textiles, the manu-
facture of wearing apparel, food and kindred products end the produc-
tion of textile machinery, chemicals, paints and varnishes, electrical
equipment end leather goods., Business activity in the watershed, as
indicated by the 19%9 census, comprises about 1,700 retail establish-
ments with annual seles of ’1:40,000,000; 1,300 wholesale establishments
with annual sales of $L20,000,000 and 6,§Ooqsarviea esﬁablishments with

annual receipts of 537,000,000,




25. Land Use and Development. The land use and development within

the watershed is highly diversified., As previoﬁsly indicated, inﬁensively
developed industrial and urban areas are located in the southeasterly
portion of the watershed. Within the Central Basin, although develop-
ment has been materially retarded in comparison with éther areas by the
existence of large eﬁp&nses of swamp, the influence of metropolitan
activity has been such as to cause the growth ofrnumérous suburban
cormunities, particularly where rail facilities afford commuting ser-
vice, In addition many summer colonies have sprung up throughout the
northerly portion of the Cemtral Basin along its water e@ursas.' lMuch

of the memaining arable land is devoted to truck farming; The mountain=-
ous and wooded HighlandVArea lying éo the west of the Central Basin
includes several large ?ublicly’ownﬁa~reservatiﬁns sot aside for water
supply use by the metropolitan ecmmunitias to the east, and contains
elsewhere a great number of sunmer recreationsl ealanies bordering its
streams and lakes., Picatinny Arsenal is located in the westerly portion
of the Highland Area on Green‘Pond'Bfaék in the headwaters area of the

Roskaway River.,

26. Agriculture. Based upoﬁ the 19L0 U, S. Census there are about -
2,500 farms in the Passeic Valley, valusd at /35,000,000, Ferm lands RN

constitute about 20 percent of the total watershed area and lie largely

in the Central Basin. The major produce consists of dairy products,
poultry and fruits and vegetables. Their annuval valué is $10,000,000

27. Egservairs. There are more thaﬁ 200 artificial lakes, ponds
and reservoirs within the Passaie River wabtershed used mainly‘far recreation
and water supply purposes. About 130 of these are used for recreation, 35
for industrialkwater supply, 20 for potable water supply, and about 15,
in whole or in part; for water p@Wﬁ?‘pHPQOSeSz bata én the larger reser-

voirs are given in Table V. Except for Greenwood Lake, no data are given
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for recreation lakes or reservoirs not Q"sed for storage. Two small reser~
v@ii‘s, Leke Denmark and ,Picatinn‘y' Lzke, c&ﬁstitwce the ﬁrineip&llsauree of
industrial water for the operation of Pioatinny Arsenels These reservoirs
are located on Meadow Brook and Green rond Eroukﬁ,, respectively, in the
upper Rockaway River watershed.

28, Vater Su?ZQl. The Passaic River and its tributeries are the

chief source of water supply for the municipalities in northern Hew Jeré»éyi
Priot o 1894, Jé\r"sey‘(}ityg, Newark an& many other communities drew their
iaotable water éu@plies from the lower river. Communities alséwhere used
gprings and wells. As demends ineéeasé& through the years, three ma jor
water supply systems were developed in the Passpic Highland Area on the
- Rockaway, Pequannock and Wanague Rivers (Plate 2). A fo Ur'!;n system, which
'd,r‘sw its supply directl‘y,frem the Passalc River at Little F&’lis, was con-
structed by private capital ‘abo‘ut 1899, and furnished potable supplies to
Bayonne, Jersey City, ?éontclaif, Kearny and éémra; other communitiess

29. The Pequannock River system which began operation in 1892 was
originally built by private iﬁterést‘s, but wes écquiirérd by the city of
Newark in 1900 The present development is estimated to afford a minimum
visld of 62 million gallons daily (96 cefess)s The supply is drawmn from
a watershed of 6347 sqm miles ahmze the conec-nmn point at the Macopin
Intake on the Pequannock Ri‘ver. About 89 percent of this *ﬁraiﬁ&gé éi.:"‘ea‘ is
néw owned by the eity of Newark for wetershed pro ‘te‘c"‘bian purgosess In-
oluded in the supply system are the Oak Ridge, Clinton, Canistear and Echo
Lake Reservoirs (Table V). Water :15 delivered by gravit:y frori the Macopin
Inteks through two independent pipe lines to collecting end equalizing
reservoirs near the city of Newarl. The system is so operated that prac-
tically no dry season flow is contributed to the ;avéez-' river from above
the Macopin Intake. o

30. The Rockaway River system was constructed in 1903 by a private

company under contract with Jersey City to furnish & minimum yield of 50
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million gallons daily (77 c.f.s.) for water supply purposes. The collec-
tion point for the 119 square miles of watershed is the Boonton Reéarvoir
(Tcble V}; Pfovision was made dﬁring construction to permit raiging the
level of the dam by 19 feet at some future daﬁe and thﬁs increase the
minimum watershed yield to 70 million gallons daily (108 c.fese)s Delivery
is made through 36 miles of agqueduct to Jersey Gity;, Iﬁ 1210 the works
~wéré acquired by Jersey City and operated since that date as a municinal
system. In 1925 Jersey City began construction on a sewerage system to
carry the sewege of upstream municipalities to a treatment plant below
the dam. An additionel storage reservoir at Splitroclk Paﬁd upstream,ffom
Boonton is mww under construction. .t present the Reckawsy River supply
furnishes water to Jersey City, Hoboken, Lyndhurst, Union Township end
£1iis Island, The minimum summer flow below the Foonton Reservoir is
about 3 cefese
3ls The Wanague River system dates back to 1916 when the North

dJersey District weter Supply Commission was created by the State of

lew Jerssy to act as egent for municipalities andkother corporations in
developing needed additionsl water supplies. Using funds provided by
eight communitie%, in an amount of sbout 26,542,000, the North

Jerssy District iater Supply Commisgsion undertock construc tion of ﬁha
#anague Reserveoir and agueduet in 1920 and completed the work by 1930.
The participeting communities were: Newark, 40.5 percent; Paterson,

20.0 percent; Kearny, 12.0 percent; Passaic, 11.C vercent; Clifton, 6476
pereent; rontelair, 5.0 percent; Bloomfield, 4.0 percent; and Glen Ridge,
0.75 percent, The reservoir, constructed to its maximum capacity, con-
trols a drainage of 94.4 square mileé of the .anaque watershed, inclﬁding
the area controlled by Greenwood Lake (Teble V). The safe yield

afforded by this system is estimated at 82 million gallons daily

(127 c.fes.)s At present the average daily consumption of water from

the Vienaque supply is about 90 million gallons (140 c.f.s.)s The reservoir
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is operated so that the minimum dry-season flow below the dem is 10
million gallons daily (15.5 c.f.s.) including fhe low water flow from
Gféanﬁoo& Lexe which is paSsed through the Wanaque reservoir unimpeded.
During periods of past flood the outflow below the wanaque Dam has been
reduced to as little as 644 cufes,

'~ 32+ The fourth water supply system, that of the Pessaic Valley
watér Commission, is controlled by the cities of Paterson; Bassaic and
Clifton. This system draws its supply directly from the rPasdaic River
at Little Falls where it is treated, augmented by ﬁhe additional suppiy
from the wenague River system referred to in paragreph 31, and pumped
through a booster station to service Paterson, Passaié, Clifton, Prospect
Fark, Little Falls, Totows and other communities. The system has an es-
timated miniﬁum safe yleld of 35 meged., augmented by 37475 megede
through OWnsrshiﬁ righﬁs of the cities of Paterson, Passaie and Clifton
in the «anaqgue River system. The Commission claims a right to divert
up to 75 megeds (116 c.fes,) from the Passaic River.

33, The foregoing public weter supply systems constitute approxi-
mately 65 percent of the supply for the Worthern Metropolitan District
(Table C8, Appencix C), which comprises the area generally south of the
State lire, west of the Hudson River and New York Bay, north of the
Raritan River, and east of the Passaic River (Figure C7-1, Appendix C).
Thz problem of additional water supplies to meet increasing present and
future demands is very acute in this District. This district, comprising
635 square miles, and containing approximately three million persons, is
served by water systems heving a present safe yield of 350 m.ged. The
water demend in this district for the past several years has been in ex-
cess of this safe yield and has been met only because of favorable raine-
fall and runoff conditions. Actual demands (1947) are 375 me.g.d., con--
tinuing an average past annual increase of about 4 megede A study of the

population trend and per capita consumption in this district indicates

19
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that & total water consumption of 430 to 470 m.g.d. may be expected in
the year 1975, ‘the midlife of possible new reservoir sﬁorége (Figure C7-2,
Appendix C). This demand would require an additional safe yield of 115
to 170 m.g.ds including a factm; of reserve for ebendonment of some of
the existing smaller ground-weter systems.

34. Mumerous investigationshave been m’ade, during the past 25 yeers
of possible additional wat‘ei? suppliés for this afe‘a‘, and planning has
centersd on those watersheas draining 1nte the New York Eay, éf which the

me jor wetersheds are the Passaic, Hackensack end Raritan Rivers. The

Passaic and Haclcensack watersheds have received the greatest development
to date, ’a«nd further develapmeht would iﬂvolvé interstate problems or low
level supplies requiring pumping. The watershed of the Raritan River is
the lsast intensively developed of those major seércas whieh can bé
developed to serve the Horthern ietropolitan Dist’riﬁta State water pgoliey,
as reflected in recommendetions of the Stéte Wiater Poliey Commission to
the Tow Jersey State Legislature in February 1945, favors the development
of a North Jerséy weter supply project in the Reritan River bésin capable
of yislding 25 m.z.d. in its initial stage, 75 mwged. in its intormediate
stage, and 140 m.ggdk- at full development (paragraph 678, Figure 'G?aﬁ:%i
and Teble C8, Appendix C)s Jo funds have yet been appropria%ed for this
projects In 1946, the T\Qrth Jersegr Water Supply Cnmmissi,am, because  of
inaréased demends on its system, made application to the New Jersey State
Depertment of Conservation for a grant to cia.vert e maximum of 100 m;g;d.
during’the wet seasons from the Ramapo River at a point below the exist-
ing dem at Pompton Lekes to the Wanague Reservoir by pumplngtm-aug;h a
force main so as to develop an a.ddiﬁi:éﬁal firm yield of about 25 me.ged.
This applicetion was denied for 'ﬁeéhniéal reasons s

35 ‘v’s‘fate; Pjawera The power resources éf the Passaia watershed were

utilized to & maximum during the latber part of the 19th Century when
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mnée vhan 200 independent mills werekoperateafan run=of-river flows ~rrac-
tically ell of these have been abandoned, hwwévér, in fawr of larger
power systems haéing higher gensrating efficiencies end reduced annual
load factorse. Flow diversions for potable use énﬁ for incustrial process=
ing have been an imgortant'aontributingffaQtof in this chenge. Thers are
now only two important hy&ra @iants'on they?aéséiﬂ River. These are on
the main stem of the river at Little Falls and Great Fallss Data on these
plants are given in Table VI. In addition, thsﬁe are two ether impa?tgnﬁ
sites Whiah formerly were operated for power purposes bﬁt witch subss=
quently have been abandonseds One of these, on ﬁha Ramapo River at Pompton
Lakes,vhéé been disused since 1942, The othet, ?n the main~stréaﬁ‘aﬁ
Dundee Dam; is hdw u%ilizeé uniy for the diversion of industrial process-

ing water from the Passaic River.

TAPLS VI

s s e i,

PRINCIPAL WATER POWER PLAKTS, PLSSATC RIVER wATERSHED, M. Jo

Locality Owner Dreinage|Head (feet) | o . |Installed

on | or : hree | UG

e e A

. i

V| (kW)

Capacity | ]

(Great ralls),
Paterson
Beatties Dam, | Fassaic Valley  T62.2 ;) ST . 32 | 187.6 | 2,400
Little Falls | water Commission i S

{S;U.M- Dam City of Paterson | 786.8a | 70 87 | 11445 | 4,600 |

Total | 1 107 | 99 | 7,000

a. Includes flow from sbout 250 square miles diverted to water supply

purposess y

2l
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36+ The site at Great Falls was originally developed by the Sécie‘by
for Establishing Useful Vanufactures which was established in 1781 to pro=-
moﬁé industrial activity in the Fassaic area. The plaﬁt is now owned and
operated by the city of Paterson which sells its energy output to local
industrys The plant has a ﬁotél installed hydro cepacity of 4,600 KW
which is supplemented by\6,250k KW of steam zenerating capacity. In 1945,
this plent generated a total of about 26.5 million Xilowatt-hours.

37._ The installation at Peatties Dam, o,rigina.llyyconstrﬁcted in
186’7, is now utilized by the Passaic Valley ’Wﬁyater Commission to pump
water from the rassaic River and also as a bobfs’ter plant for furniéiaing

‘water supplies from the Wanacue system to customers in Faterson, Passaic

and Clifton. OSurplus energy developed at this site is floated into the
lines of neighb@ring; utility systems. In 1945, this plant genecrated a
total of about 12.5 million kilowa.tt—-houﬁ.

38. Both the foregoing plants lack storage, and operate on run-of-
river flow, generating secondary power meinly. The to;cal annual output
of these plants represents only about one percent of the power now used
annuelly within the Pessaic area. |

| 39 Dy far the greater rvortion of the electrical energy cdnsumed
within the Passaic Velley is generated at steam plants. The enérgy
ganeraﬁfed by steam plants in 1947, for use within the rassaic and
con‘bi’g;ubus areas was 3,885 million kilowatt-hours. Data on these

‘plan’ts are given in Table VII. *

22




TABLS VII '

PRINCIPAL FUSL-BURNIEG GENERATING PLANTS SERVIEG THE

PASSAIC RIVER WATERSHED, N. Jo

Plant Capacity

Plant | Locality | Operating Company ; :
' Turbines ? Generators|
(Hebo) | (Kd)

. Bew Jersey : - '
Kearny |[lLearny Public Service ilectric & Gas Co. 455,000 | 339,800 |

Dssex Vewark Public Service ilectric & Gas Co. 430,000 320, 500
Marion | Jerssy City| Public Servioce Blectric & Ges Cos 302,063 225,800

Sewaren | Sewaren | Public Service tSlectric & Gas Co.| 536,000 | 400,000 a

Whippeny | Whippany | Jersey Central Power & Light Co. | 26,800 | 20,000 |
Gilbart»; ¥ilford | Wew Jersey Fower & Light Co. 74,000 55,000
meivam A gl i .
, {New York : \
Hillburn] Hillburn | Rocklend Light & Fower Cos 13,800 | 10,300

&, - Under construction

40. Public utility service within the watershed is furnished.by the
following systems; Orange and Rockland Electrié Co :pany, Rockland Light
and Fower Company, Public Service ilectric and Gas Company, Jersey Central
Fower end Light Company, New Jersey Power and Light C;ampany and the Eutler
Municipal Plants All of these systems are interconnected ekcept thé
Butler Municipal Plant.

4ls It is apparent from the foregoing that the water p@wei plents on

the rassaic River cerry an extrssely small part of the present local power

loade. - This condition is duve in pert t@ the low cost of competitive energy
genereated at the large tidewater fuel plants nearby, and inkpart to the
high local value placed upon weter for industrial processing and potsble
use ds compared with its value for power generation. Today water power is
not a major influence affecting th$'welfare‘of the ressaic ares, vnor is
there sufficient potential goi«r‘er availéble to increase mtarially this in~
fluence in the future. The exten% of eoordination between ?oasibla flood

control end water power development is therefore limiﬁed (Appeﬁdix J)‘/
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42, Trmsgn;:mtians The Passaio watershed is traversed by most of

the important arterial hig‘hwayé c@mec*ﬁiﬁg New Yerk City with the hinter-
land to the north and west., State highways traversing the watershed f?cm '
New York City include Route N. Js 17 proceeding north through the water-
shed to the Catskills and central New Yerk State; Rau*ke U. Ss 202 proceed-
ing generally south from Buffern, N. Y. to Bhila&elzphia,‘ Pas; Ron‘be Ne Je
23 proceeding northwest to Port Jervis, . Y. ond Route N‘. Jo 6 (Us S¢ 46) ‘
and conﬁecting Routes Ne Js 5 end 4 pz-gcéading west through the watershed
to Pennsylvania. U. S. Route 1 to Philadelphia end Washington ¢£us~fses

the Passaic River in the tidal section near its mouth, Many improved
state and county reads heve been construeted in Essex, Bergen and Pas saic
Counties, where bus lines son_stituﬁé the most importent medium of local
passenger ﬁranspcrt, Elsewhere m the besin adequate facilities for high-
way communications are available.

| 43, Seven re‘.ilfoads, vaarrying a large part of the national commerce,
traversé‘ the watershed and converge on the Fewark anﬁ Jersey Cﬂ;y area
where freight classification and rail-to-ferry transfers are ei’zﬁ‘eets& in

~ the coursze of transpértation of goods and passengers to and from ﬁswffcrk
City.. Extensive 'trackége through the watershed ié owned by the Eria and

ctends

the Delaware Lackewamna & Western Railroeds. The Erie ymain line exte
fmﬁn reilhead in Newark, nérth threugh ‘Ridgewood, Suffern and points
bayon'd the watershed to Chicego, A bremch line conneots Hackensack,
Pompton, Oak Ridge and points west of the watershed to WiikeSw-Bérra-
Another branch from Greenwood Lake comnects Paterson and Passaic to
railhead in Jersey City. The main trunk line of the Deleware, Lackewams

and Western Railroad follows the Passaic Valley from Jersey City, through

Passaic end Paterson, thenge to Wherton end beyond the watershed to Buffalos
44. Tmmediately south of the Passeio watershed is located the

Newark Airport, a major terminus in the east for mail and passenger service.

Regular service is maintained to all parts of the ka@ry from this field.
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Within the Passaic watershed are eight airports. The largest is the’
Caldwelli-‘?{right Airparﬁ (cAA-Class IV) located at Fairfieid in Caldwell
Township in the Central Basin. Next in size is the Meérishmm Airport
(Class II1) located thres miles east of Morris%m in the Black Meadow
area of the Oentral Basin, The remaming six are small Class I ’airpd?ts
of which foﬁr are 10@&5&& in the ‘Glehfbral Basin in Passaiec, B'e’rgén, Mo‘rris
and Sémerset Counties, one in the Lower Valley in Bargen chnty and one in
the Hig;hland Area in Norris countyi. Future &e‘vela;ament contemplated by

the New Jersey State Aviation Department and the Regional &irpo«rﬁ Confer=

ence Plan provides for two additiomal Class IT and eight aﬁditiana};y
Class I -airports within the watershed, and also provides for the improve-
ment from Class I to Class II of one exiSting~airpor€, The location of

‘existing and proposed airports, and further deta on their CAA Classifica-

tions are combained in Appendix A«

45, ,E}avigatim. Since 1824, when the Morris Cénal and Benking
Company was chartered, n&vigaatian has pla‘yedy en mpoftant role in the ‘
development of the Passaio Watershéda The Morris Canal was censﬁmcftied
in 1836 to accommodate vessels of 5-foot draft plying between the Lehigh
Valley eand New York City. The canal was 106 miles 1éng, extending from

its terminus in Jersey Oity through Paterson, Pompton Plains, Boonton,
~ Dover and beyond the watershed to the Delaware River where it connooted

with the Lehigh Coal and Navigation Company's canal on the Lehigh

Water supplies were drawn from Pompton Lekes, Gr’eégwead Lake and Lake
Hopatcong; and the 913-foot rise to summit level within the Passaio
watershed was accomplished 'by twelve inclined railways and sixteen-locks.

Traffic on the canal attained its peak in 1866, and thereafter steadily

declined. The property was teken over by the State of New Jersey in 1923,
and the cenal works dismantled. The water rights of the canal compeny
were also acquired by the State, Seqtions of the canal are now used as a

carrier of industri
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46, At present the Passaic River is navigeble, under a Federal
project, from its mouth to the Eighth Street Bridge in P:assaic{ The
present channel is part of a general proje’a’b affording navigation
facilities in Newark Bay and the Haékensack and Pessaic Rivers, New Jorsey.
In the Passaic River, the existing project provides for a chamel 30 feet
deep a’i: mean low water and 300 feet wide from New;xrk Bay to a IA::oint‘ 3,000
feet above the Linceln H:Lghway Bridge in Newark, e distance of 2,6 miles;
thence 20 feet deep and 300 feet wide to the Nairm Linoleum Works, about
4,4 miles; thence 16 feet deep and 200 feet wide to the Montclair and
Greenwood Lake Railroed bridge, sbout 1.1 miles; thence 10 feet deep and
150 feet wide to the Eighth Street Bridge in Passaio, 7.3 miles; & total
distance ofylﬁ.é miles. The approech channel in Newark Bay is 30 feet deep

with a minimum width of 400 feet. The existing pﬁ‘ojeaﬁ for the Passaioc
River alone was adopted by the ’Ri've‘r and Harbor Acts of 2 March 1907,
27 February 1911, 25 July 1912, 21 Jemuary 1927, 3 July 1930, end
2 Merch 1945, The total cost to the United States of all work in the
Passaic River, Newark Bay and Hackensack River to 30 June 1948, was
about %10,‘745’, 000, of which abof.tt 47,645,000 was fo? hew wm‘l% and
$3,098,000 for maintenance, The latest estimated cost for annual
maintenance of the entire project is §250,000. The existing project
is about ’6'3 percentv completed, the 30, 16 a;ixd 10=foot chennels in fhe
Passaic River, and the 20-foot channel to Jackson Street, Newark, are
completed. The gost for additional work to complete the 20~foot chammel
from Jacksen Street, Newark,\te the/ﬂairn Linoleum Works in Kearny,
besed upon an estimete made in 1948, is ab’aut‘ %750,000;

47. There are seversl puﬁlialy owned freight terminals and more
thah 100 usable private wharves and piers along the improved section of
the Passaic R:iv*er. The navigation,season e:;t‘ends throughout the year,
Commerce on the Passaic River in 1946 imml%ed a total movement of

4,014,000 tonss The lower Passaic is also used for recrestion purposes;
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percent of the total crude iron ore mined in the United States for that

ten percent of ﬁhe~wa&érshﬁﬁji§ ﬁéié4inr§ﬁ§iic i‘ijh,ff

the ntimber of pleasure cfraf‘t aeaiting along the river being about 200,
Several yacht clubs, boat repair and storage yar&s provide 1ealdmg and

servicing facilities for these pleasure orafte

48. Mineral Rasom:@am The mineral resources of the Passaic
watershad are dévaléped to only a llmlked ‘deg%ree‘:. The most i‘n&por"samb‘
produce is iron ore. A total of 1,263,537 tons of crude megnetite
was produced in 1943 from undergmund ’miﬁas in New Jersey, most of mhich '

came from mines located in Morris County. This represents sbout one

year. Granite and trap rock quarries and sand and gravel deposits are

~ 8lso extensively developed in the aree.

49 Recrestion. The Bighland Area of the Passaic watershed is well

aéap‘t:ed to all types of recreation. Ex'beﬁsim sub-marginal areas of

serub woodland exist which are unsuited to eﬂ;her 1umbermg or agrimlture. ,

1 Numerous 1a}ces and ponds, periodically stocked by the New Jorsey ﬁ‘:.sh ancl

Game Gomms sion, are scattared throughoat the regmn. . Many of these heve
been developed for boating and bathings Nearly ome-sixth of the nation's
population is concentrated within three hours ride of ’ché‘ area. Large

migratory populations from New York City and gdjacenﬁ urban areas have

‘egteblished numerous swmmer colomes m.thin the Pompton end Rackwtay

watersheds, Prnmte fish and game preserves, exceeding 25,000 aores in
Ringwood and adjaoént localities, have been opened to the publics

Many smell mill ponds, which formerly furnished power to scattered
industries,« have in recent yeecré ’Bea’n feénverte& | ﬁo recreational use.
However, existing recreationsl facilities in this area have lagged con-
's;iderafbly behind present requiremerﬁﬁs, This has baéii’due partly to the

heavy industrislization of the Lower Velley which placed business require-

ments above recrestional needs, and partly to the mosquito nuisence which

originates in the Grest Meadow mi*ie;m _Although over 60,000 acres or about

p, relatively




little of this is available for unrestricted recreationsl use. More than
45,000 acres of woodland largely in the upper Pequannock ﬁatershed and in
the vicinity of Wanaqﬁe watershed are being held by the city of Newark
and othor municipalities for the protection of its surface watsr supplies.
Federal holdings in the rassaic area consist of about 2,600 acres at
cicatinny Lrsenel and the lorristown National rark. State park lands iﬁ
Ringvood State Park and the‘Palisades Interstate Park aggregate over ‘
12,000 acres, largely concentrated in the iew York Stete section of the
watershed. Approximately 30 municipal and county parks scattored through-
out the area have an agpgrogate area of about 5,400 acres. Fased upon per-
maﬁent population figures aéd the accepted urban park standard'of 10 aeres
‘ pef 1,000 inhabitants, it is estimated that an urban park deficiency of
about 7,200 acres exists in this area. |

650+ It is estimated that en agprogate of over 130,000 persons
- annuelly use the summer recreational facilities in the upper Passaic area,
and that the value of the recreation industry in this section is over
+9,000,000 annually. Future increases ih thié'&ctivity are dspendent
upon. the control of the mosquito nﬁisance and the further developﬁent of
thakwater respurces of the area for recreatidnal purposes. A report on’
| recreétio nal resources af tle arca was prepared by the U, 5, I\Eatidnal
Park Servicé and is contained in Appendix J. ;

51« Pollution. The problem of pollution of the Passaic River is not
as serious'a consideration today as it was formerly. This is due to the
energetic control exercised by local authoritiés over the discharge of
sewage and industriai waste into the stream. Until 1888, the Passaic
River was used as a source of potable water supply for the cities of Newark
and Jersey City, the point of intake being at Belleville. :opulatién
growth and increasing industrial activity through the years gradually

veh&nged the river from a clean and wholesmne stream to virtually an open

sewer. The heavy discharge into the river of domestiec sewage, chemicals,



grease, oil and industrial wastc soon exheusted the oxygen wﬂben# of the
water, destroyed all fish iife and promoted a 'm”ndi‘sion of menace to the
public health. In 1902, the State Legislature enacted a law which for-
bade the discharge of untreated wasyté fini’éa the Passaic River from its
:«muﬁh to Great Falls in ratsrsons Heny industrial plants installed treat-
ment works for their effluents, and o*tsk?efﬁ eh&ng&d’ their processes of
menufacture so as to eliminate the discharge of waéﬁe’fs‘; into the 'rivar'.
About WQnty muziieipalihiee, tribﬂt&ry iﬁ whole ”dr in part to the river
‘in this section, orgenized the Passaio Vé,lley Sewage. District whieh | ,
undertook in 1907 to construct a mein trunk sewer through Paﬁ@‘fsran and
adjacent communities. Up to 1924 & total of 21,200,000 had been ox=
ﬁen&e& on this work. The communities now served are ilewark, Belleville,
Nutley, Passaie, Paterson, Clifton, Garfield, R\xtherfﬁrd, East Rutherford,
Wallington, Lyndhwst, North Arlington, Kearny, narrisan, aEast Newark,
Prospect Park, Heledon, Bloomfield, Glen Ridge, BEast Orange, .ontclalr
and Orange. - The ’se%rage Sy,sfem consists of & main trunk or inter,’cepti’ng
sewsr comstructed along the west bank of the Passaic River from Great
Falls to a pumping stetion on the Lewark Mgadows. Thence the sewage is
punped through mains under Newark Bay end across Bayonne to an outfall in
upper lew York Bay near Robbins Reef Light where the currents are suf-
ficiently strong to diffuse the effluent. Before passing to the outfall
the sewage is screened and aﬁlarga portion of the solids is removed in
settling Lasins. The system bocame fully operative in Aupgust, 1924. It
hes & capacity of 324 million gallons daily. Communities above Great
Falls, those of Zast Paterson, Fa‘irlawn and Hawthorne in the iowar Valley
and those along the Saddle River, do not form part of the Eé‘sfsaim Valley
‘Sewage Districts These are depe mien'b ﬁpon local treatment works which
discharge their effluent direectly into the river. Miﬁheﬁgh 8 substential
degree of pollution abatement has been achieved by this sewerage system,

residuel pqllntian from the seetions of the river not served by the
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Passaic V%lley Sewerage System and urban storm drainage, are sufficient to
cause pollution of the lower reaches of the stream, pa,rticularly dﬁ‘r‘ing;
the low flow period of the summer season. Even when a comparativély high
minimum sumier monthly average flow of 956 c.f+s« occurred, the dissolved
oxygen content in the lower river fell as low as \2».0 Pepeite, less than 26
percent saturation. This quality of wé’wr is worse than the quality
standerd established for Newark Bay by the Interstate Sanitation -
Commission, namely a dissolved oxygen content of 30 m’i-cent saturation.

It is considered that the quality of the water in the Passale River should
approach thet required for hewark Bay. A report eny the quality of water
in the lower Passaic River was prepared by the U. 8. Public Health Service

and is contained in Appendix J. '

52+ Mﬂsqui’ca Control. The mosquito nui‘sance in the Passaic water-
shed is ‘intimately related to the local water resources problem, and is
an importent factor controlling the %ralae o’i"prqgsrﬁy and the economic
security of the inhabitants in the lower Highland Area and Central Baéim
The growth Qf’population in this ‘s.rea, under the impetus afforded by im-
proved transportation facilities and the growing summer recreation in-
‘dustry which pmvizbé tke major source of income to many of the permenent
residents, make this problem more pressing of solution every year., The
bulk of flight mesquiﬁoes affecting the Fassaic area are fresh-water
species whioh breed in the Great Meadow and Great Swamp areas along the
Passaic River from Little Fells to above :gzillmgmn. Included in these
species are those which transmit malaris to men, heartworm to cxogs,
meningitis to horses and fowlpox to chickens. The breeding season
gererally extends from ijay through Septamber . ‘The two prevailing mosquito
ty’peks are those which breed upoﬁ or in close contact with stagnant waté:r
surfaces (principally culex and anopheles) and those which deposit their
eggs on higher ground and await a period of immdatwn for incubation

(prineipally aedes). Mosquitoes of the first type breed independently ei‘
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flood occurrences, but because of their short flight vector (1 to 2.5 miles)
end their susceptibility to ordinary methods of control, they do not
achieve rreat importance as pestss The second type sccumulates in the ova
stage sbove water level over periods of months or even years awaiting |
fawrable conditions for f’ur’chter development. After periods of moderately .
pro 1011@;@& rainfall, when the main stream and lower tributarykahamlels above .
Little Falls become inadequate to carry off the mnbff, extensive flooding

over the lowlands oecurss Wherever sueh floods remain above normal level

for eight days or more during the mosquito bresding season winen temperatures
are moderately high, vast swarms of adult mosquitoes are matured which oir=-
culate within e 10-mile radius of the incubation arca and affect a popula~-
tion of over 1,500,000 in s#ssex, Union, Morris and Passaic Counties. These
flood-nurtured mosquitoes live from three Yo five weeks, during which
period little can be done to effect their control. When they finally dise
appear, ordinary locel control of endemic varieties again becomes effective.
Jbsquito producing floods occur on the average of twice each years Of par-
ticular severity in this respect were the floods of July 1935, July 1936,
July 1938, end July 1945. Mosquito traps operated in Pine Brook and West
Caldwell by the Morris County Mosquite Extermination Comaission show the
effect of these floods. The daily average count of all épecies of
mosquitoes at Pine Brook for the period of June 1938 prior to the flood was
218; this increa;ed fourfold to 830 during the month following the flood.
Similarly at West Caldwell éha fload of 1945 caused an increase from 122
to 500 in the daily average count. For the entire period of rccord at Pine
Brook (1538-1942) the average daily count from June through September was
235, This indicates severe and continuous annoyance during the summer
monthse

53+ Aside from the acute discomfort suffered by the inhabitants of
this area from mosquito prevalence, the population is aantinually sub jected

. %o a serious health menace. The records for Fine Brook and West Caldwell




show that up to 10 percent of the mnséuitoes are of the anopheline or
melarial trensmitting type. This nuvmber, which increases materi&lly’in
close proximity to the swamps, is sufficient to start an epidemic under
suitable conditions of contact with & malarial soﬁrce. A farther'coﬁ-
sideration, of great economic consequence, is the depressing infiuen@é
exercised over real estate values by the mosquito nuisance. Real estate

immediatzly adjacent to the lowlands is valued at from 50 to 70 percent

of equivelent property situated béyend the mosquito flight vector. It has
been estimated that the recoverabls velues in real estate alone, follawing
a release from the mosquito nuisgance, would amount to over 12,000,000 in
the Passaic area. Frospective benefits to business in general and to the
recreation industry in particular would be considersbly greater than this.
It is estimated by the Morris County Mosquite Ext@rminatién Commission
‘that the benefits of mosguito cantralyin the rassaic Valley, based upon
costs of house screening and mosquito repellants, damage to business and
a small nuisance factor, wpuld ke ,2,900,00C annually. Aciual expendi~-
tures by local interests for mosquito control in the Passaic Valley, freﬁ
1231 to 1946 inclusive, are estimated at 400,000 or about $27,000 ennually.
Since a large measure of mosquito prevalence is due to floods, the foré*’
going Tigures mey be construed as an indirect flood demages
- 54. To combat the mosquito mensce, seven of the eight'connties within
the Passeic watershed have active mosquito extermmination commissions which
are invested with powers to trespass on private property and undertake ac-
\ tion for the protection of the p@blio healfh. Mosquito control work is
under the authority of the State Board Gf Health andAof the New Jersey
State tgricultural ixperiment :tation. The methods employed inoiude drain-
age and spraying, the former being considered most’efficacious'by authori-

ties on the subjeocte Wumerous attempts at drainage have been undertaken

with local funds in the past, and much work hes been done by the VWorks

Progress Administration and Civilian Conservation Corps in clearing ch&nﬁ'vsf?




and excavating ditches. A fowr-county mosquito extermination committee
- has formulated plans for the improvement of the upper Passaic River above
Two Brid.es, and some of the work under these plaﬁs has been performed.

56, Wild Life Conservation. The problem of wild life conservation

is probably of greater r@lativé importance in the Passaic area than in any
ocher watershed in the lortheast. The Troy iieadows and adjacent marsh
aress) comprising in all several thousand acres, are one of the most im-
portant and desirable fresh-water marsh habitats existing for wild life on
the itlantic Comst betwsen tidewater and the Appaslachisn Mbunhéins- The
U S, Fish and Wildlife Service considers hha£ ﬁithih the Great Piece and
Troy Meadow areas "are some of the finest and most produstive fresh-water
swemps in the Hortheast. They provide hunting for waterfowl, uplend game,
end big geme for residents of northeastern New Jersey, and attract numer-
ous sportémen from the New York City area. These marshes have more than

a local significance. They are of considerablé importance with raspeet’té
the céntinental waterfowl population. Flack ducks, wood ducks, blue-
winged teals and mallards use the areas to rear thsir young and the marshes
are important resting and feeding areas for migratory ducks of the Atlantie
flyway. Pintails rest and4feed in these meadows in large numbers during
the early Spriﬁg,kand as meny as 500,000 ducks of several species E@ve
been observed in the area at one time. In addition to the considerable

’ utilization of the &rea’by ducks, there is'a‘heaVy population of fur-béaring
animals which are an importent raéource to trappers and landownerss. Troy
iieadows were formerly one of the outstanding snipe-shooting grounds in the
east, end rails and woodcocls are numerous in meny areas. The'raported
annual harveét of phéasants and deer in the area is high for that section
of New Jersey". In the conservation of wild 1ife,publio opinion and senti-
ment are considered of greater‘conSSqusnce than is indicated by the monetary
factors involved. £s expressed by the ﬁ, S. Bureau of Biolbgica1’5urvey,

"4 wildlife refuge can hardly be evaluated in monetary terms. TIts

33



gonvenient loc?ﬁon ‘makes it the prineipal outdoor wildlife laboratory for
study by such iargé hatiénal organizations as the Linnaean Society, the
Hatiomal ASsoaﬁ_atimé of Audubon Societies, the Issac Walton League, and
others from whom %his Bureau has received protests over a period of several
years againét the disturbance cf the natural conditions in Troy ieadows by
flood control rﬁeasures. Besides these, similar protests have béen received
from such State agencies and organizations as the New Jerse§,Boa¥d of Fish
end Gane ccmmissionsrs, Consolidated Sportsmen's Clubs of New Jersey, and
many privats citizens of the State interested in the preservation of this
natural area. In addition to its value to the nation and to the Stete of
Vew Jersey as a wildlife habitet, this traect is a haven for song end in-
sectivorous birds and is visited often by local nature study groups.
Heredve::{, it serves as o refuge for upland game birds and is of tremendous
interest to ioca.l sportsmen”. A report on fish and wild life«‘in, the
Central Easin was prepared by the Fish ard Wildlife Service, Department of

the Interior and is included in Appendix J.

VI. CLIMATOLOGY

66s Climate. The climate of the Passaic area is moderate. The
winters are mild with light snowfalls and with ﬁemperatures seldom sus-
tained below freézing for more thean a week at a time. The summers are
“long with occasional hot sultry weather and frequent thuﬁderstoms. ~In
the Central Baéin and Lower Valley ths air is relatively moist due to the
proximity of the ocesn, while in the Highland A»rea,, én the southerly prong
of the Catskill lbuntains, the air is’cooler and rdrier. The average
annual temperature is 51 degrees, Fahrenheit, with exiremes varying from
26° below zero in winter to 108° ébova ze8ro in summer. The hours of sup=
ghine are 60 perc:e;dt of the total amount possible. The relative humidity
is comparetively high, avsraging ebout TO'parcent'. ‘The averags growing

season is 169 days, decrsasing with altitude. Prevalling winds are from

B4




the northwest, shifting to tha‘ south and southwest during the summer. Addi-~
tional elimatoiogiaal data are con’c’ained in Appendix B.

'57. Rainfall Records. Precipitation date within end adjacent to the

Passaie River watershed are Available at b5 stations operated by the

Us 8. Weather Bureau snd by local water-supply agencies. Of these, 39 are
in operation et the present time. The location of these stations and their
periods of record are shown on Figure B3, Appendix B. The longest continu-
ous precipitetion regord aveilable within the watershed is at Newark since

1843,

58, Annual Reinfall. The aveérage annualx precipitation over the water-
shed, is 47.8 inches. This precipitation is fairly uniform over the water=
shed, Wr‘ying from 45.7 inches iﬁ the Lower Valley to 48.7 inches in the
Highland Area (Figure B2, Appendix §). The maximum anﬁual precipitation of
record was 85.99 inch'es in 1882 at Pabterson, and the minimum was 25.26
inches in 1930 at Mnrristofwm. The annual rainfall is fairly well distri-
buted throughout the year, with a slight increase occurring in the summer
months due to local thundsrshowers. The seasonal rainfell for the basin
as a‘percent of the totel rainfall is 24,5 in the spring (AprilFJune), 29.3
in the summer (July-September), 22.9 in the fall (October-December) and
2343 in the winter ( Janua.x:y-ivlarch)s dionthly extremes have varied from
25,98 inches in September 1882 at Paterson to 0.11 inches in October 1904
at Dover, N. J. Thé a%rerage annuel snowfall over the basin is 35.8 inches,
with a water equivaiént of sbout four inches in depthe. Further precipita-~

tion date are contained in Appendix B.

59. 'Stom Rainfall. The Passaic watershed lies at the sc}uthwesterlyv
edge of the New Englend massif which jubs into the ocean moross the coastal
storm paths and renders the area subject to frequent storm rainfallsvof
great intensity. The storms occurring over the Passaic River watershed may

be classified as extra-tropical, hurricane, transcontinental and thunder=-

storm types. Exitra-tropical storms are great summer and fall storms which
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generally originate over the ocean to the southward and are precipitated by
the suddgn uprising of the moist tropical air masses in conﬁact with hills
and mounteins or with colder air messes from the north and west. The storms
of 1882, 1903 and 1945, were of this types OF écmparable magnitude are the
hurrican% or West Indian storms which draw their moisture from the Atlantic
Qoean m low la,’citﬁaes and strilke northward most generally in tkhe late sum~
mer and fall acdompanied by wiolent winds ard torrential rains. The storms
of 1810, 1919 and‘ 1938 were of this type. iiore moderate but of greater fre~
guency are the transcontinental or eyoclonic storms which originate in the
West and Southwest usually in the spring and travel eastward, These sfcms
are of widesprecad extent end of modéfate intensity but occur freguently
when the ground is frozen or covered with a blanket of snow and when flood
runoff dijnditiorxs are at their optimum. The storms of 1896, 1902 and 1936
were of this type. Thunderstorms largely ocourring in the summer are of
great intensity but of limited extent. Trey are flood producing mainly on
the smaller tributaries. The storms of 1843 and 1865 over the watershed,
ard that of 1819 somewhat farther remved from the Passaic arsa were of
this type. The storm of August 21, 1843 caused a precipitation of more
than 9 inches over an area of about 200 square miles in the southern Passale
and northern Raritan waﬁersheds vsifch its center over Bound Brook, Ne Jo
where ebout 12 inches of rain fell within a period of 12 to 14 hours. The
storm of July 26, 1819 occurred over an area of about 50 squere miles near
Cabskill, E.'Y;, ané caused a maximum precipitation of 18 imches within
7+5 hours, of which about 10 inches was reported to héve ccourrsd within an
hour. |

60. Past Storms. 4 sm*zﬁnary of the most notable storms of record over
the Fassaic River watershed is given in Teble VIII, Cemps reble data for
the Isfoi'theastém States are given 1n Table B6, Appendix B. 4 study of these

storms indicates that any of these are as likely ‘o center over the Lower

Velley as over the Central Basin or the Highland Area.
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TABLE VIII

LARGZ STORMS OVIR PASSATC RIVER WATSRSHID, N. J.

Max. Stormi Average

3 N &
- Location of ; Rainfall | Rainfall
g;?i?ilif liex, Rainfall| Type of Storm © in over
] in Watershed Wetershed | Watershed |

(inches) | (inches

22-24 Novi 1810 - Hurricane -

8 a

21 Aug. 1843 -- ‘Thunderstorm - 9 a

16-17 July 186% -- Thunderstorm - 6 a
20-24 Sept. 1882  Paterson Sxtre~Tropieal 17,90 942
3~7 Feb., 1896 Charlottebury | Transcontinental 5,61 4.4
25 Febe-3 Har, 1902 |Ringwood Transcontimntal 346 2.8
7-12 Oct. 1903 | Peterson | Extra-Tropical 15451 11,4
119-23 July 1919 ‘ Boonton Hurricans , 12.97 7.8
111~22 YMar: 1936 Milton Transcontinental | 8.95 640
16«23 Sept. 1938 Chatham { Hurricane 9.73 7.0
15«23 July 1945 Midland Park sxtre-Tropical 14473 8.5

a. Lstimated

Blk Standarg Frojept kainfall. The stamdard projeet rainfall for

the Passalc watershed is defined as that which would result if the worst.
storm of record over the Mortheastern states, corrsetsd for slevation
and moisture content, were to center over the watershed. The standard
project reinfall is utilized in computing the standard pro ject flood
(paragraph 74)s The derivation of this rainfall is contained in Appendix

B. The stendard oro ject rainfall over the Passaic watsrshed for areas of

10 to 900 square miles for perjods of 3 to 48 hours, is piven in Table IX.
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TABLE IX

STAHP&RQ“PRoqgcT RAINFALL, PASSAIC RIVER WATERSHED, N. J.,

hecumulated Depth of Rainfall (inches)
Area ,
(ngmiu) ) 1 ‘ ‘ '
3 Hre | 6 Hre 12 Hre. 18 Hr. 24 Hr. 36 Hr., 48 Hr.

10 9.8 13.4 17,0 17.6 17.8 - -

50 8.8 11.9 1545 1618 1743 it -
100 708 1005 1317 15.5 16’6 it -

200 6.4 8.7 | 1l1l.8 13.7 15.1 16.1 -
500 4.2 6.1 - BB 10.9 12.5 14.6 | 15.5
900 246 4.3 7.1 3.5 11.5 13.9 - 14.9

62, Meximum rrobeble Reinfall. The maximum probsble reinfall is de-

fined as that which would result from a svorm cocurring over the Passaic
area under the worst possible combination of meteorological and hydrologic
conditions« The maximum probable rainfall is used to derive the maximum
probable flood (paragraph 76)+ The maximum probable rainfall for the
Fassaic River watershed is given in Table X. Other data and detsils onk

the development of the maximum probable storm are given in Appendix EB.

TABLE X -

MAXTIUM PROBABLE RAINFALL, PASSAIC RIVER WATERSHED, N. J.

\ hocumulated Depth of Reinfall (inches)
Area : e , ,
(sqemi.) ' ' S N ;
-8 Hr. 6 Hr. 12 Hr. 18 Hr. 24 Hr, 38 Hre. || 48 Hr.

10 1945 23,5 28.2 | 20.0 | 29.3 - -

50 17.5 215 2549 2647 270 —-— -
100 164 | 1946 | 23.3 2443 24.6 - --
200 12ss 17.0 20.2 21sl 215 21.9 | -
500 : 950 1340 1640 17.2 17.9 " 18.6 18.9
900 6*&' 906 ) 12#% 14.0 1500 1604 17‘1
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ViI. - RUNDFF AND STREAM FLOW DATA

63, Runoff Recbrds. Stream flow deta within the Passaic River

watershed are available at 22 gaging stations operated by the U. S,
Geqlogical Survey ard by local water supply agencies. Of these, 19 are
in opsrabion at the presént time. In addition, 23 temporary staff
gages end four automatic river stapge recorders were operated by this
office on the Passaloc River and its tributaries during 1936-1939 for
purposes of fhis report. The looations of these stations together with
perisds of observation are shown on ?igure k3, Appendix B. Practically
continuous records of stream flow ere availeble for the Passaie River
at raterson from 1877 to date. o stream gaging records are available
fo? many of the smaller tribubaries on which flood conditions are known
to exist.

64. Normal Runoff. The average anrnual runoff st rPaterson (draine-

age\afea 785 sq. mi.) is 1.56 c.f.5. per square mile equivalent to about
21.2 inches depth over th: total watorshed area. This does not include
0.31 c.fs8. per sguare mile, equivalent to about 4.2 iﬁches of runoff,
divarted from the upper £ributary areas for water supply purposes. The
total averape annual runoff of 25.4 inches at Paterson is egqual to about
53 perceunt of the average amnuel rainfall., A summary of comparative

runoff data is given in Table #I. Additional runoff data are contained

in Tebles B10 and E11l, Appendix B.

VIII, - FLOOLS OF RECORD

65. Flood Characteristics. Although the Passaic area is subject

to relatively intense rainfalls, the overall characteristics of the
watershed are not favorable to the occurrence of extremsly large floods.
Despite this condition, heavy flood damages frequently recur, due to the

extensive urban development of the flood plain and its effect in seriously
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reducing the safe discharge capacity of the river. The main stem of the
rassaic above Chatham is little affected bykfloods, partly because of
its long, nerrow watershed, and partly because of the moderating effect
exercised by Great Swamp upon the flow of the stream below Millington.
The a€¥11§pany River, and to & lesser extent, the Rockawny, have marked
peeking characteristics in their upper reaches but in their lower reaches
a high degree of natural valley stofage in the Flack and Troy Meadow areas
materially reduces the flood peaks on these streams. During the 1903
flood, the natural storege in this scction amoﬁnted to 244 runoff-irches
(drs.ina.g;e area 200 syuare mileafs) and thé flood psek at the mouth of they
Rockaway River wes reduced thereby to about 53 percent of its value up-
streams The Pompton River, carrying, the combined flow of the Eequanmck,
the Wanaque and the Ramapo Rivers, contributes the principal component |
of flow to the f{lood pesk in the lower river. The thrse Pompton ‘tribu—
taries are only slightly desynchronmized in the timing of their flood
peaks, and the limited valley storage above Mountain View, emounting to
gbout:led runoff-inches {from a drainage of 3’??.3 square miles) during
the 190% flood, tends to reduce this desynchronization without materijally
inoreasing the flood peaks. The Wanaque River, wiich for its size is the
flashiest stream in the Passsaic watershed, delivers its flood peak
several hours before the res¢uannock arx:i“Rama‘po. Although the lower ssc-
tion of the Pequannock below tﬁe Macopin Dam is ecually flashy, fhe peak
on this stream is considerably reduced by the re 1ativa1§;"flat gradient
of the upper watershed. The Ramapo, which contributes the largest volume
of flood flow to the Pompton, has the longest period of rise.

66« All of the foregoing streams discharge into the Great weadow area
above Little Falls. The bottom lands in this section act as a natural
detention ressrvoir :‘ml redueing flood intensities downstream. Generally

the rompton River contributes the preponderunt flood inflow to the Great

a1
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Meadow area, filling the available storage space at a faster rate than
can be discharged at Little Falls, and for & period of 6 to 8 hours
causing the flood waters to flow ﬁpstrean in the lower reaches of the
Rockaway, Whippany and uppser Paésaic Rivers. The Great Méadow aroa
floods on an average twice each year, During the larger floods, inunde-
tion extends over an area of nearly 35 square miles affording é storage
sapacity of about 20,000 acre feet (0.5 rdnoffninch) for each foot of
rise over the meadowlands, Dué to the progréss of the flood wave down-
stream, the maximum depth of flooding over the meadows does not occcur
simultaneously throughout the area, and therefore the volume under the
maximun flow line is somewhat greater than the actual volume of flow
retained at any given time, During the 1903 flood, the volume beneath
the maximum flood level in the Great WMeadow area was about 146,000 acre
feet, equivalent to a depth of about 3.6 inches over the 762,2 square
miles of watershed above Little Falls, The maximum volume of water re-
fained over the meadows at any one time during this flood is estimated at
2.29 runoff-inches {93,000 acre feet), or 35 percent of the total flood
runcff at Littie Falls, Had the Great Keadows not been available for
flood detention, it is estimated that the 1903 flood peak at Paterson
would have been nearly 55 percent greater than actually eccurred, and the
flood dameges inflicted thereby weuld have been almost doublsd. It is
clear, therefore, that the future security of this valley mgainst catas-
trophic floods is entirely dependent upon the assurance that the Great
Meadows will continue in the fu%ure as in the past to be available for
the storage of excess runof{ during periods of unusual flood,

&7. Due to desynchronization of the flood erests in the uppér water-
shed, the smount that each tributary comtributes to the flood peak at
Paterson, is not proportionel to the individual peaking characteristics

given below, Actually the proportions vary with every flood depending

upon the dirsction of travel and the location of the center of the storm,




For the 1903 floéd, flow computations indicate that the separate components
of flow in/the peak at Paterson are approximately as follows: main stem,

' 8 percent; Rockaway, 10 percent; Whippany, 7 percent; Reamapo, 31 percent;
Pequannock, 16 percent; Wenaque, 2l; percent; ana the main stem of the
Pompton, li percent, From these data, it follows that in the 1903 flood
peak'&t Paterson, the Pompton watershed (378.1 square miles) contributed

75 percent of the flow, and the remaining area above Paterson (LO6,9 square
miles) contributed only 25 percent.

68. The tributaries of the Lower Vallsy, which are distributed along
the entire length of the main stem,.aré short, flashy streams controlling
relatively small steép drainage areas. These streams peak much earlier
than the mein stream and are capable of producing a flood peak on the
main stem independent of that produced by the upper valley. The pesk
from theylower tfibutaries may be greater or smaller than that from ﬁhs
upper valley depending upon whether the storm is centered over the upper
or loﬁer portiong of the watershed. In either case the peak from the
Lower Valley is sharp and of short duration, while that from the upper
watershed is rounded snd of long duration., Flood stages on the mein
sta; below Dundee Dam are affectéa by the tides from Newark Bay.

69, The relative peaking characteristics of each of the principal
tributaries in ‘the Passaic basin are given in Table XII. These data
rapresent in each cass the flood which would result from & rain excess
of 1 inch in 12 houré for mejor tributeries, and a rain excess of 1 inch
in 6 hours for the minor tributaries, k

70. The effects of existing water~supply reservoirs upon flood
discharges at Paterson are almost negligible, except for lesser floods
of long duration and uniform intensity,which are wholly or largely
retained in the reservoirs, Farther’upstrean the reservoir effects are

somewhat more marked. There are several reasons why the water-supply

reservﬁirs in the Passalc area have little influence over larger floods

48



http:center.ed

TABLE XTI

COMPARATIVE FLOODS RESULTING FROM RAIN EXCESS OF 1 INCH,

PASSAIC RIVER WATERSHED, N. dJ.

Drainagetféak Dis'éhargei Relative Pefiod HFl ood
Area | | CofeBe Peaking - of | puration
Stream Locality 0.5 » | Characterd{ Rise
(Squi') o sg?:lic istic Kb, :(hcurs) (days) \
YAJOR TRIBUTARIES (RAIN EXCESS 1 INCH IN 12 EOURS)
Passaic R. Millington 55.4 416 7.5 56 34.0 8.0
Passaic R. Chatham 100.0 | 1238 | 12.4 124 15,0 645
Rockaway R.  |Above Boonbon | 116.0 | 1688 | 14.5 | 157 | 25.5 | 4.1
Whippany R.  |Morristown 29.4 | 825 | 28,0 | 152 20,0 | 4.0
Ramapo R. ‘Pornptén Lakes | 160.0 2270 | 14.2 ‘ 179 28,0 5.5
‘Wanaque R.®  |Wanaque 0.4 | 2023 | 22,4 | 213 12,0 | 6.0
Pequennock R, |Macopin Dam 63,7 825 | 12,0 | 103 16,0 | 6.0
Seddle R. Lodi 54.6 | 1222 | 22.4 165 28.0 540
MINOR TRIBUTARIES (RAIN IXCESS 1 INCH IN 6 HOURS)

Weasel Brook Passaic 7el 495 | 69,7 186 847 2.0
Hohokus Creek |Paramus 19.4 585 | 30.1 133 13,0 3.1
Diamond Brook [|Fairlawn 3.1 | 245 | 78,5 | 139 8.1 | 2.0
Goffle Brook Hawthorne 8.9 538 | 60,2 180 9.7 2.0
| Molly Amn's Brook|Paterson 846 536 | 62,0 182 9.5 2,0
Peckman River [V, Paterson 9.8 | 635 | 65.0 | 204 9.6 | 2.0
Singac Brook Wayne Twp 11.5 622 | 54,1 183 10,4 240

g+ Natural condition of watershed without Wanaque Reservoir,
Coefficient in formula Q = X \fiﬁvhere Q is discharge (c.f.5,)
and A is drainage area (sq. mi.).

b.
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in the Lower Valley. Both the Rockaway River above Boonton Reservoir
and the Pequannock River above Macopin Dam are definitely out of phase
with the main stem and hence have little effect on its pesk: On the
Pequannock, such contributions as are received in the peak are derived
almost exclusively from the flashy section of the watershed below
Macopin Dam. In the case of the Wenagque, somewhat different condi-
tions govern. This reservoir is operated primarily for water supply
purposes, snd to insure adequate supplies 9nd to obtain the necessary
head to deliver gravity sﬁpplies through the distribution system, the
reservoir is kept as nearly full as possible., Storags is necessarily
‘repleted from the earliest runoif, and in consequence when a flood
finally ocecurs, only the surcharge abo#e spillway orest is ordinarily
available for flood retention. Furthermore, in order to discourage
plant and algae growth around the reservolr the water surface in the
reservoir is maintained at as nearly a constant level as conditiong of
draft permit. Hence a flood surcharge is unﬂesirable,\and excess flood
waters are therefore passed downstream as rapidly as poésible. Such
stofage effects as are exércised by tha Wenaque Reservoir retard the
time of peak on the Wanaque River by several hours and increase the
synchronization of this étream with the Pequannock and Ramapo. Under
these conditions any reduction in flood discharge which may be effocted
on the Wangque is largely offset by a change in the time of its peak.
Inasmuch as the present systém of operation cannot be modifiéd; with a
view to providing incidental flood control; without sericusly jeopardize
ing the minimun assured water supply jield of fhe:system, i£ is not

anticipated that the flood conditions below these reservolirs in the

future will be materially different from those in the past.

71, Flood Discharges., The peak discharges which have ocourred

during the ten worst known floods on the Pagsaic River are summarized in

Table XIII, These data are based partly upon stream flow observations and
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pertly upon computations from flood marks and collateral information.
In general, the 1903 flood discharges were the maximum of record at all
localities in the watershed. Additional date are given in Appendix Be

.72, Flood Stages: Peak flood stages, corrected to suit present

conditions of the watershed, for the October 1903, March 1936 and
July 1045 floods, are given in Table XIV.
TABLE XIV

FLOOD STAGES, PASSAIC RIVER WATZRSHED, N. J.

flood Elevation (ftﬁ, moSnla)
. 7-12 15-23 9-22
Location Oct. July Var.
1903 1645 1936
Passais River : ; ,
Gregory Avenue bSriuage, Passalce 17.7 11.6 10.9
Dundee Dam, Clifton ‘ 3344 ¢ 3l.4 30.9
S+UsMs Dam, Paterson 124.6 122,05 { 121.04
Beatties Dam, Little Falls 169.1 164.1 165.2
Chathem ' 18040 - 173.2
Pompton River at Boonton Road %ridge
lountain View 174.3 168.,9 170.5
Peguannock River at Macopin Inteke 587.4 585642 58549
Ramapo River at Pompton Lakes - 204.0 204,6
Rockaway River below Boonton Reservoir
(UsaS5eGeSe gage) 200.7 | 203.7
Whippany River at Morristown 269.7 -- 266.3
Weasel Erook at Monroe Street Bridge (ues.) | 2644 21.4 --
Seddle River &t FPorig Place Bridge {(u.s.) 3842 3444 25.4
Hohokus Creek at Grove Street Bridge (d.s.) 6845 66.8 -
Diamond Brook at Oxford Avenue Bridge h
(d-s ) 74,0 720 hahe
Goffle Brook at wagaraw—Raad Bridge (u.s.) 44.0 42.8 -
Molly Ann's Brook at Preakness Avenue .
Bridge (ues.) 135.5 134.1 --
Slippery Rock Erook at lurray Avenue
Bridge (u.s-) s 13107 130.5 -—
Peclman River at East Mein Street Bridge ‘ ’
(u.s.) 157.2 15803 ki od
Singac Erook at Preakness Avenue Bridge
(Ues.) o , 203.0 202.4 —
(uess) - Upstream side (des.) -~ Downstream side.

73. Flood Frequencies, Computed flood stage and discharge frequencies

for the main streaem and tributaries, corrected to present conditions of flow
and reservoir storage, are given in Tables XV and XVI, Method used for de- .
termination of the freguency data ir:contained in Appendix B.
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FLOOD STAGE FPREVUENCIES s PRESENT CONDITIO)}IS - PﬁSSAIC RIVER NATERSHED, N¥. J.

Passaio River Pompton River
{Wallingbon | Clifton and 1 , ;
and East Paterson and | Paterson and | Singac and j[Lincoln Park and
Passaic Paterson Hawthorne West Paterson Wayne | Pompton Plains
Flood Stage Stage Stage  stage Stage | Stage )
(f‘f:;,m.&.l.) (f“l:‘.g,m.!s.l*) ‘ (ftm,m'SolQ) (ft'.,m.'S.lc) (ft',)mOSIll) (fﬂbo,moStlo)
At Gregory : Above Crooks; Above Straight| Above Lincoln Above Route | At DiL. & W,
Ave, Bridge| Ave.Bridge St. Bridge Ave. Bridge No.2% Bridgd R.R. Bridge
(mile 13.8) | (mile 18.2) | (mile 2L.1) | (mile 26.L) (mile 31.0) (mile 35.6)
Zero Demage 6.0 28,0 38,0 117.0 159.0 165.0
50t Frequency 6el 28.8 3.7 120,2 163.9 168.5
20% Frequency 7o 29.3 Lo.2 121 1608 170.2
10% Frequency 8.7 29.9 L1.7 122.3 165.9 172.8
g; Frequency | 12:E ?)O‘Z L3.2 123.3 167.0 173.1
% Frequency 12 32} b 1250 . .0
Flood of October, | ’ b6.5 2 168.5 175
1903 1747 3346 8.5 128.0 171.1 17840
Standerd Project Flood 23.3 3549 52.5 131 .6 175.0 18% 63
Maximum Probable Flood| 39 .0 58.% 136.2 178.8 188.,0

313




TABLE XVI

FLOCI' DISCEAKGE FRECUENCIES, PASSAIC RIVER ﬁATEKSHED; Ne Je

] | Drainage | Discharge (c.f.s.) ;
Stream and Locality . Area | » Frequency (percent chance of occurrence) ; Floods
{ (8Q. mi.) 100 | 50 | 20 | 10 | 5 2 1 0.5 | 1803 1945

| Passaic River at , ‘ - : -

i " Dundee Dam, Clifton 809.9 | 7,000 [9,400 }12,700 "El:5,800 19,200 | 24,600 | 29,500 | 34,900 | 35,800 | 22,300
S.UsM. Dam,Paterson 785.0 6,70018,800 {11,900 {14,700 | 18,000 23,100 | 27,900 | 33,100| 33,700| 19,500
Beatties Dam,Little Falls 76242 6,500 18,500 {11,550 }|14,250 | 17,430| 22,300| 26,880 32,100 32,700} 16,000
Chatham 100,0 |1,040(1,470 | 2,120 | 2,600 | 3,050| 3,650] 4,000]| 4,400| 5,150 890

Pompton #iver at lountain View® ETT43 3,800 {6,000 9,400 112,520 | 16,400 21,800 25,700 | 29,500 34,000} 11,400
HSocksway Hiver at Boonton 16,0 | 1,12071,560 | 2,340 | 3,050 | 3,900, 5,200/ 5,3C0| 7,400| 09,500| 1,540
Whippany River at Morristown 29,4 90| 800 | 1,170 | 1,500 1,800% 2,500{ 3,000; 3,500| 3,200] 366
Ramapo River at Pompton Lekes | 160,0 2,300 3,500 | 5,500 | 7,350 9,450 12,600} 14,700 | 16,800 15,800| 8,581
Saddle River at Lodi | 54,6 | 800{1,200 | 1,880 | 2,600 3,400 | 4,900 6,300} 7,900{ 7,000 3,500
Saddle River above Hohokus Creek 23.3 420] 620 80 | 1,300 1,710 2,450| 3,150 | 4,000| 3,550{ 1,850
Hohokus. Creek at iouth 19.4 360 530 | 820 | 1,120 1,600 2,150! 2,800] 3,600| 3,000| 1,700
Weasel Brook at Clifton 4.4 240 | 310 . 430 530 850 §30 950 | 71,170 1,300 438
Diamond Brock at Mouth 3.1 1801 230° 325 400 490 620, 7401 860! 8801 480
Goffle Brock at Mouth 8.9 420 550 T80 940 1,150 1,450 1,720 2,0001 2,200 1,180
Molly Ann's Brook at louth 846 400 | 520 730 910 | "3,100; 1,420{ 1,690 | 1,910| 2,180} 1,120
Slippery Rock Brook at Mouth 0.9 60} 120 150 | -180 240 280 330 307 “1,5500
Peckman River at louth , ‘9.8 460 | 590 | 820 | 1,010 1,2301 1,570] 1,380 ! 2,200 5'3738 1,859
Singac Brook at Mouth 11,5 510 | 680 930 | 1,160 1,400 | 1,800f 2,120 | 2,500] &+7S 2520

ae @With Wanague Rebervhir. .- \
b. Due to dam failurc, Discharge under normil condition 245 c.fise -~ “

»




IX, FPROJECT FLOODS

s Standerd Project Flood, The standard project flood as developed

for this report represents a flood that ﬁould be exceeded in mapgnitude
ohiy on rare occasions but which would normally be much less than the
maximum probable flood (parsgraph 76). This flood represents the standard
for which protection works would be prdvided if designs were determined
solely on the basis of the flood potentialities of the affected dfainaée
area without regard to econcmic or other practicable limitations of th;
pmjéct. This flood was derived from the standard project rainfall
{paragraph 61), The elements of ﬁhe standard project flood are given

in Table EVII, The standard project flood at Great Falls in Paterson is
50,850 cubic feet per sscond or about 1.5 times greater than the 1903
flood, This flood was deri#ed on the premise that the Great Meadow area
will function, ss at present, es 2 natural flood'detention basin, Addi-
tional data on the standard project flood are given in Appendices B and C.

75. Design Flood. Although the standard project flood represents

the objective towafd‘which the design of flood protection works is ordin-
arily directed, £cpographic and economic limitations may not permit the
complete attairment of this objective. The flood against which protec-
tion is actually provided under any given plan, designated as the design
flood, represents the maximum practicable degree of protection which can
be proﬁided, and is ordinarily less than the‘standard project flood,

The design flood is discussed subsequently with each of the projscts as

" presented,

76. Meximum Probable Flood, The maximum probable flood represents

the largest fleod which reasonably might occur in nature if the worst
conditions of rainfall, ground saturatipn and storm.poSitian were to

occur coincidentally, For purposes of this report, this flood is utilized
primarily for design of dem spillways, The maximum probable flood to be

expected within the Passaio River watershed was developed for the tributaries
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STANDARl PRQJ“GT KLGQB PASSAIC KKVER'WATEKSIIU' NaJ.

Stream

Loé&iity

 Drainage

Area

| (sgumts) -

Maximn Floads of Raccrd

‘standard Project Flood at Hach Locality®

July 1945
 Peak Discharge

Oatober 1903

A Paak mseharge

| Peak Di‘whargs

CaBeMe

cafsse

 CeBellal

CofeSe .

< Qr:s," e

Runeet |
(inches)|

15

‘Passaie. River |
Pasaain R vet

s Diammd Bi'oak

Goffle Brook

! ‘Molly Amn's Brook
} Slippery Rock Brook}
Peckman River:

-Singae -Brook

}'Duadm Dem

?SQQQMV*DQW

{Beatties Dam

Chathan
Feeder ﬁ&m‘
 Pompton Lakes
Boonton
Morristown:
Clifton
Paramus
Fairlewn
Hawthorne
Paterson
Paterson.

West Patersom
{Wayne Twp.

809.9
785.0
T62.2
100.,0
160.0
11640 .
29,4
444
18.4
3.1
8.9
8.6
0.9
9.8
11.5

2745

24,8
210

33.9
53,6

98.0
- T9.4
“BT«8
154.0
132.0
- 269.0

- 132.0

1343

8.9

35,800°
33,900
32,700
5,150
36,000
15,800
9, 5004
3,200
1,300
3,550
3,000
880
2,200
2,160
207
2,19 |
2,780

4249
98.8

154.0
282,0
246.0
2520
- 338,0
2420

101.8 |

81.9 |
108.8 §
292.0 |
15240
10,700 |
T4, 450
© 9,420

50,900 |

5@,359
50,800

27,700
22,250
13,100

12,600

1@8&0

x.ssa
10,000
Iz 500 |

6447

666

156.0 |
143:3
173.1 |

191.8

445.6
541.0 |
550.0

1,427
1,052
1,190

2. 140 s
1,023 |

1,088

6840 |
16630

- 38.0
1850 |
14,5 i
1940
17.0
1440 -

18:5

(iiéﬁrsf (inchen)

1508
15.08
15¢1ﬂ‘
' 16460
15476

700

2235
39,0

| 16,5
- 17.62
17.65
17:8

1758

2& 10

22.5

17.75

'18.00
17.68
17.8

19.5

16.28 |

'17.75

8.04

9400

9,06 | 1
| 12.31

. 9439
11439

1295 | 2;
1057 |z,
14,77 |

1454

14,37 |2

' 1&.?&,'

18.588
‘ 14.?‘4 .

- G

as -
ba -

de

Modified By Wanaque Reservoir ,
Cosfficient in the equation @ 3 K /A, where Q is the flood
peak in c.fes8. and A is the drainsgé area in square miless -
Observed peak discharges
- Observed average maximun dsily discharge < 7,560 cef.s. ~



http:PaQkI\1aftlU.:v.er
http:BoOxt1i.OB
http:DU1ld.ee

in the Highland Area or Lower Valley from the maximum QOSsibléiréinfall
in Teble X appliéd to uﬁit hydﬁographs obtained ffom gaging data observed
during recent flqods,‘or synthesized from topographi§ data in ungaged
areas, For\the Central Basin and main stem in the Lower Vailey this
flood was devéloped by flood routing, The elements of the maximum
probable flood in the Passalc area; are listed in Tabie XVIiIiI, The
maximum probgblé flood discharge at S‘U.M,?Dmn, (Great‘Falls) in Paterson
was determined as Bl,L00 cubic feet per second, or about 2.5 times as
great as the maximum flood of reoord (1903) abserved to date., This
figure is based upon~tha,prémise that the Great lMeadow area willyfunc¢
tion; as at present, as a natural flood detention reservoir, Should
this#iﬁnd be reclaimed from inundation, it is estimat?d that the maximum
probable flood st Paterson would be increased thereby to 120,000 e.f.s.
Additional data on the maximum probable flood under present conditions

are given Iin Appendices B and C.

'X. EXTEﬁﬁ ANE/GHARAGTER OF FLOODbﬁ AREA

1. Passaie River &nd Mﬁggr Tributaries. The terri%@ry subjeot

to flooding along the main stem of the yﬁssaic River, and its mador

. tributaries, the Pompton, Ramepo, Raak&way and Whlppany Rlvers, lies
in three well defined areas as fbllows: |
a, A highly developed bqsiness,‘jndustrial And resiﬁentiai
area in the Lower Valley from Newark to Little Falls.,‘
b A‘§uburban~area npstraam tﬁetefrgm,,cemgosed largely of scat-
tered resi&g@%;gi d@ﬂﬁia@@ﬁnta and summer bungaiaw aoionies in the northerly
portion of thefﬁantraifB&sin along the Pnasaiaiﬁivgr from Little Falls to |

Two Bridges and &1ang‘%h§~lsw3g reaches ai’ﬁhe=?0m9g}n and Ramapo Rivers.

o« An agricultural end swamp area, sparsely developed with

summer bungalows in the sowthe: ;éaryﬂnn of the Central Basin along the

Fnssaip River fram Two B ﬁggg;t@fchgtaam,and along the iqwer reaches of

the Rockaway and Whippany Rivers,
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MAKIHUM PROBAELG FLOOD, PASSATC RIVER VATERSHED, N. Jp

&

Stream

T

Locality

Drainage |

Area

(sv.i. mi.)

Maximum Probable Flood at Each Locality

 Peak Discharge

cs fo. 8

Co Helle

Tim@ of
Peak
{(hours)

.

%—

Rainfall |Runoff

(inches)i

(inches) -

Ka

Pessaic River
Passaic River.
Passaic River
" Passaic River

-‘Pompton River -

Ramppo River
Rockeway River
Whippany River
Weasel Brook
Saddle River
Hohokus Creek

Diamond Brook

Goffle Brook

Molly Ann's Brook
Slippery Rock Brook

Peckman River
Singac Brook

| Dundee Dam
' S, U. M. Dam

Beatties Dam
Chathan
FPeeder Dam

| Pompton Lakes

Boonton

| Morristown

Clifton
Paramus
Paramus

- Pairlswn

Hawthorne
Paterson
Paterson
We Paterson

Wayne Twpe

809.9
786,0
76242
10040
35348
160.0
116.0
2044
™ 4ed
19.4
3s1
8.9
8.6
0.9
9,8
1leb

84,500
"84)400
| 84,000
- 29,000

95,000
49,050

40,000

24,400
15,800
23,200
18,200

8,200
18,800
19,800

3,650
20,500
23,900

{2,100.0
14,240.0
127080.0

104.3
107.5
110.2
290.0
26845
30646
3448
820.0
356040
996.0
98840
2,630.0

2,290.0

2,100.40

‘59.0
5840
55.5
21.0
3748
© 39.0
31«5
26,0
16&5
225
22.0
1245
1848
18,0
14.5
2040
1 8 .:5

17.38
17.50
17.55
24,58
20,00
22,77

24,08

28,22
29,72

28.70
29.80
29,28
294,30
3445

29.22
29.20

1

23,04
17.68
20,87
22446
26471
28.34

27.24
28449
27.82
27.84
33.63
27.76
27.69

14.39
14.50
14.55

2?.65 ;

2,970
3,015
3,040
2,800
5,080

| 3,880
3,710

4,510
7,500
4,820
4,350
4,650
6,290
6,740
4,050

6,560

7,050

8. Coefficient in the equation Q = K A where Q is flood peak (c.f.s.) and A is drainage area (sg. mi.)
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78. The most oritical flood condition in the Passaic watershed occurs
'in the Lower Valley below Little Falls, where flooding occurs as a result
- of insufficient channegl cepacity (paragraph 19) and where the flood plein
extends generally 500 to 1,000 feet beyond both banks of the river. The
pri:ncips,l fgﬁcal pents of &émaga‘gre the ¢ity of Patars;n below Great Falls
and the city i’o;:t‘ Passaie 'below Dundee Dam, Extensive losses which formerly
were suffered in the section m‘:‘ the river below Passaic Weré relieved in
& large measure by chamnnel enlargement undertaken under the existing

Federal naviggtion project, During a flood recurrence of 1903 magnitude

,ap;groxi«;mately 3, ores of metropolitan area would bé subject to inunda-
tion in this s&ectiﬁzﬁ eomprising parts of the urban centers of Paterson,
Pasgaic and numerous other communities. In all there are 18 communities
bﬁrdering this 21 mii§, fge,cyh of waterway having a total population of
11,35, 000, and producing azmually goods having an astims;ted value of
#790,000,000, according to the 1939 Cenéus of Menufactures.

79, The flood plaein in the northerly portion of the Central Basin
waries from eneuhaif to three-miles in zwi.'dth » and ‘contains about 5,000
acres of iand ‘subject to fl,oa'ding of which about 1,6():0‘ acres are swamplend.
'.Ifhe tpr:incigai)’ damage Geﬁtﬁ# imediateiy npst#em of Little Falls is the
nnage of Singac, the lower haif of whim would be completely inundated
under a recurrence of & flood of 1903 magnitude. Farthér ﬁpstream, the
- principal flood damage occurs albiag the Ppmpton Ri#er from Mfountein View
to Pompton Plains. In thia section, comprising the communities of Liﬁcaln
Park, Wayne, ‘Pequannock, Pompton and Pompton Plains, a heavy fringe of one~
| ~ story summer cottages has been built along the low river banks practically
in the bed of the stream. The slightest freshet inm&ate‘s these pro;}ertié s,
and a flood of 1903 magnitude would ‘cover them to depths of 10 to 14 feet,
Such a flood, ocourring in the late summer when occupancy is n\aﬁrly at a

max.’mm;_ might cause great loss of life, Such a flood s ocourring at any
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season of the year, might dislodge hundreds of ;ottag,es from their foun-
dations and carry them to {the lower river wherse numerous debris deams could
form end tremendous d’amage?s result, This condition in the Pompton area,
therefore, is more than a flood problem in itself; it is an acute flood
menace endangering the seourity of the entire Lower Valley. Elsevwhere in
the Pompton area, considerable sections of bottom lends well within the
flood plein have been subdivided by real estater interests with a view to
the development of residetﬁtial cormunities, but flood inundation has re=~
tarded the exploitation of these lands and tied up the funds invested
therein, Most noteworthy in this category is the wide expense of bottom
lend in lower Wayne on the left bank of the Pompton River upstream of
Mountain View where an extensive street system has besen laid out end a
number of houses already erected despite the fact th&t +the ares was jnune-
dated to depthe of 8 to 10 feet during the 1903 flood, Under & contine
uance of existing oonditions this area probably will ulﬁim&tely be 'de-
fv‘feioped in spite of the flood menace, end the ;property sold to unsuspect-
ing ind1 vimals who will discover too late that their community is another
flood~problem area which will reguire protection, Certain other sections
of the flood plain, partioulerly in Pompton Plains, have already been de=-
veloped as high-grade residential communities which suffer relatively
frequent flood losses.

80, The flood plain in tﬁe upstream or southerly portion of them
Central Basin extends for a width of frém one to two miles over adjacent
swemp and lowlands between Two Bridges and East Hanover, & distance of
15 miles, Above East Hanover, the flood plaln becomes narrower varying
from 1,000 to L,000 feet in width, About 27,000 acres of which 18,000
are swamplend, are inundated in this area, a condition largely responsible’

for the mosquito problem in the Passaic area,

81, Minor Tributaries, The areas flooded on minor tributaries

which entex the Passaic River below o Bridges are shown on Figure G2,
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Appendix G. The flood plains of these streams are generally narrow, and
flood ‘démagef results more from scour than from inundation., Several ex=-
aeptﬁona, however, ocour, For example, the Saddle River flood plain is about
a thousand feet wide and increases to as much as & mile in width over
 lowland sreas in the vieinity of Rochelle Park and Paramus, At the latter
looality the Hohokus Creek flood plain widens to more than a thousand
fest above its junction with the Saddle River, The flood areas of |
 Molly Ann's Brook, Peckman River and Singac Brook widen to as much as
3,003 f‘eget near the mouths of the stresms where they are affected by

backwater from the Passaic River. The charactor of the flooded areas

varies widely. Portions of Weasel Brook, Sﬁddvle River, Goffle Brook and
Molly Ann's Brook traverse scattored industrial and commercial develop-
ments, Urban communities and moderately developed residential areas are
located aﬁl,sj,ev.h%ra aléng portions of Weasel Brook, and on Molly Amn's
Broakl Blippery Rock Brook end Peckman River. High grade suburban com=-
munities are located aiong sections of Saddle River, Hohokus Creek, and
Diamond Brook. A Qorti;m of Goffle Brook traverses a landscaped park.
Open ferm lands and u,nd;aveloped lands are located slong a large portion
of the flood plain of Peckmen River and Singac Brook. In total, approxi- |
mately 3,800 acres are inundated by flooding on the smaller tributaries
of which much is mtensively developed suburban property.

82, Ea;ggglagd Areas, The areas inundated during the 1903 flood in .

the Passaic Valley (Pigure G2, Appendix @), together with the maximum -
depths of floodi

g, are given in Table XIX.
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TABLE XIX

AREAS INUNDATED DURING 1903 FLOOD IN PASSAIC ARZA, N, J,

Maximum Area Inundated iwamp
rea
Depth of 7 ' Included
Stream Locality Flooding | Right| Left Total |in Fore= |
, ' (feet) | Bank | Bank “going
(acres)|
Pesgaic Re | Mouth to Dundee Dam 14.5 620 909 {1,529 -
Passaic Re | Dundee Dam to Great Falls 9.9 86| 460 | 846{ -
Pagsaic R | Great Falls to Little Falls | 1042 323 438 | 761| =~
|Passaic R. |Little Palls to Two Bridges 11.1 384 [1,180 11,564 | 538
Passaic R. | Two Bridges to Chatham 14.2 | 7,250 8,850 |16,100 | 11,240
Passaic R. |Above Chathem 12,0 . - ool 8,500
{Pompton R. | Two Bridges to Pompton Lakes 14.5 2,122 1,078 {3,200 | 1,022
Total : - - - 135,000| 19,300

Within the 1903 flood erea at the presént time there #re about 9,500 dwelle
ings, 2,600 business establishments, 180 industrial plants and 160 utility
plants and public institutioms. Similarly, during the 1936 £1ood there
were innhdated, in whole or in part, 1,500 dwellings, 600 business
establishments, 26 industrial plants and 20 utility plents,

83, Value of Flooded Area, The 1946 assessed valuation of all im~-

proved §rivate property below 1903 flood levels is $71,702,000. 4 break-
down of these valuations by streams is given in Table G3, Appendix Ge. The
1948 true walue of improved real sstate in the 1903 inundeted arsa is
$195,000,000 (Table XX). Of this total, $156,200,000 or 80.1 percent is
concentrated below Little F&l%§i “If allowance iz made for railroads; high»
weys, bridges, ubilities, industrial equipment, supplies/and personal pro=
perty not igcluded in the foregoiqg local grand list figureé, the total

value of all property subject to flood damage at about 1903 flood levels

is estimated at $300, 000,000,




TABLE XX
REAL VALUE OF PROPERTY INUNDATED, -

PASSAIC RIVER WATERSHED, N. J.

Stream Real Value
Passaie River
Mouth to Dundee Dam $ 63,700,000
Dundee B;m to Sy U, My Danm 46,300,000
8.U.if, Dem to Beathies Danm 15,625,000
Beattles Dam to Two Bridges 7,875,000
Upstream from Two Bridges | 11,500, 000
Tributariocs
Pdmpten River 11,167,000
Ramapo River ’ 930,000
Rockaway River | 1,885,000
Whippany River 1,445,000
Weasel Brook 6,132,000 D
Seddle River 12,659,000
Hohokus Creek 4,831,000
Diamond Brook 2,250,000
Goffle Brook 13518,006
Nolly Ann's Brook , 3,165,000 b
Slippery Rock Brook 1,475,000
| Peckman River | 1,620,000 b
% Singac Brook 1,007,000 b
Totai - Passaie River Watershed ' $195,064,000 &

utilities, industrial equiymgntfisup,lies and personal
property it.would equal %3@@,&0@,&0@? - poret
bs Value of property affected by backwater in lower reach of stream
-~ ineluded in Passalo River valuatiuns.

as If the figure included value of railroads highweys, bridges,




84. Flood Conditions. Flood conditions within the Passaic Valley;

pe.rtiaularly‘on’ the main stem below Two Bridges and on its major tribu~
taries are best exempii‘fied by the Qetober 1903 floed which was the high-
est of record on this stream. Earlier floods, particularly prior to 1865,
did not onuse material dﬁmage,,becgu‘se of the rslatively unimproved condi-
tion of the walley. The 1903 flood resulted from a 3-day rain which
caused the Passaic to overflow its banks on October 3th, and to remain in
flood until October 19th. The ex*bén&ed period of inundetion, which is
characteristic of i—.he lower river, was in a large measure responsible for
the extensive damege inflicted by this flood. In the headwater regions,
where the runoff was flas«hyﬁ,' damage was particularly severe on the Reanapo'
River. Nearly every bridge and dem on this stream was washed away, end
widespread destruction was visitad upon every settlement in the flood
plain’.‘ On the Peguannock and Wanaguve Rivers, where alm@é%;' all ponds and
reservoirs were full at the commencement of the flood , MVeW;;M%amage was in-
flicted upon highways and bridges. Damage wes also severe in Viayne t!:owix-
ship. In the VGre;at Meadow aresn, biimns end erops were swept away, livestoek
was drowned, ”a:nd an area of riearl.y 20,000 ecres was inundeted. Lower
Singac was under 10 feet of water and the Erie Railroad tracks on the

Greenwood Lake Division were washed out. Damage during this flood at the

Little Falls pumping station was not as severe as during the flood of
Maroh 1902, when ice conditions caused the water to rise several fest over
the floor of the plant, stopping all operations and damaging the equi’pment.
In 1903, a number of menufacturing plants were inundated in Little Falls,
and two cageterieé were hadly guttede Tha city of Paterson suffered the

worst effects of the flood, nearly 200 acres of highly developed industrial

end residentisl area being inundated up to depths of 10 feet. Over 10
miles of c’ity streets were rendersd impassable, and over 1,200 persons

temporarily had to abandon their homes. Foundations were undermined and

several houses collapseds The West Broadwey Bridge, the first below




Greét Falls, was completely immdated, forming a barrier for floating
debris until the struwture failed. The Arch Street Bridge, built in 1902
to replace an earlier structure which was carried away fbyfbhe March flood
of that year, was also destroyed. Other bridges destroyed in whole or in
part were the Streight Street, Hillmen Street, Moffet, Wagaraw, Fifth “
Avenve, East 331‘:1 Street end Broadway Bridges. In this ares, consic}!erable
damage was infliocted by all of the :mall brooks tributery to *Ehe Pé.ssaic
River. Heavy industrial losses, caused by overflow of the main stre‘am,
were sustained by the silk processing and textile industry. Individual
@‘lants in this section suffered individual losses up to $1,350,000. Water
rose neérly § foet over the first floors of severel large milals,, interrupt-
ing their operations for a period of seven days and retarding production
over a period of sevezi'al months. In the ecity of Péssaic, flood damages
were neerly as severe as in raterson. Fiood levels rosé 4.5 feet above
the earlier levels experienced during the March 1902 flood. Over 800
houses were inunda’ted' and & number of mills ceased ovperatio;ms, throwing
8,000 employees out of work.‘ The en’siré stock of three lumber yards was
swept downstream, forming a dam at the Erie Railroad (Passaic Park) Eridg&
and endangering that structure, and waber rcsse 10 feet over the tracks on

the east banke. In the lower section of the river, it was reported that.

20 three-story houses floated downstream or lodged against the bridges.
At Belleville, flood waters were 11 feet deep on Main Street, and build-

ings on River Road were inundated to the second story. Numerous

industries were affected and much machinery and stock ‘demeged beyond re-

claim. The city almshouse :and isolation hospital were flooded, gas mains
burst and léwge sections were without heat or light. Telégraphic communi=-
cations were everywhere disrupted, and theb entire valley was isolated for

& period of over a week. The Dundee Canal overflowed into Weasel Brook,

causing considerable deamege to bridges and culverts.




85+ Loss of life wes not as gre'at as mipht be expected, due to the
slow rise of the flood waters. In 1903, a,s total of five lives were lost,
three of which were in catersons One life was lost as & result of the 1902
- £lood.

86, The most serious general flood in the Passaioc Valley since 1903
oscurred in March 1936+ Although this %Jas of: much smaller magnitude than
,,‘the earlier flood, the aamag;e inflicted was reia’cﬁ;vely severe due to the
high state of developmént of the inundated afeag. Reletively heavy damage
was suffered by bungalow colonies: along the Pcmpuon River from Two Bridges
to Jompi:dn Lakes, in sec‘clons where the river banks are low and overflow
ccours semi—annually ! Many ol these preperhes were flooded to depths of
seven feet or more ové? the ground floors, preventing occupancy for a
period of several weeks. In Wayne Township alone, the police reported
the resoue of 108 families. The state highwey zlong the Pompton River
was flooded to a depth of 4 feet for a distance of 1.6 miles. In Oskland,
756 persons were driven from their homes, and at Lincoln sark the Erie
Railroad tracks were under several feet of water, and service to New York
was ‘temporarily discontinued. Along the lower requannock River damage
was heavy among meny small hoﬁses which afe built alongside and almost in
the bed of the stream only a few feet above normal summer water levels.
At Singac snd Litﬁle Falls, the sewage disposal plents wefe severely
- demaged, and fhe sewerage system clogged with silt and debris. At

Little Falls, 40 persons were quartered in the munieipsl building for a

period of fcui' Weeks, and mény others were temporarily lodged by neighbérsf. ,
In Paterson about 600 buil’d’ings Were flooded, and heavy damage was in;
flicted upen pavements, sewers and parks. A large section of the city,
perticularly on tre left bank of the;riv'er, was under two to three féet of
water. Hundreds of persons were thrown out of work, and communications
were everywhere disrupted. cmergency relief work waes undertaken by the

American Red Cross, the Civilian Conservetion Corps, the Works Progress

Administration and State and local agé\ s+ The W.PeAs expended rearly

61
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$23,000 upon construction of sand-bag levees, the removal of persons and
goods from the path of tie flood and cleaning of debris from the flood
areas

' 87. Flood conditions on the smaller tributaries, below Two Bridges
‘are best exemplified by the July 1945 flood, and are generally summarized
as follows: On Weasel Brook, nine bridges were damaged and approximately
ten industriel plants and 230 residences and small business establishments
wére flaoﬁed. On Saddle River ond Hohokus Creek, six bridges were demaged
and 11 destroyed. Approximetely ten industrial plents, 80 smell business
'establishmentg and 500 residences were fiooded- Tﬁu suburbanlcommunities
were seriously inundated when thrce small private dems failed on Hohokus
Creeks On Goffle Brook, two bridges and five dams were damaged. Six in-
dustries and approximately 100 residences and small business establishments
wore flooded. Five industries near the mouth of the brook hed nins feet of
water over their first floor levels. On Molly Ann's Brook, flooding
caused extensive damage to several sommunities north and west of Paterson.
Twelve bridges were damaged ard two were completely deétroyed» Part of
one industrial building was washed out. Other industrial commerecial and
residential buildi,nés were> inundated to depths of four fleet. Approximately
500 homes in Paterson and Heledon alone were flooded. On Slippery Rock
Brook, flood conditions were sugmented enormously by failure of a dam
which, it is reported, released 55 million gallons of ﬁater. One bridge
Wﬁs‘ﬁashed'out, serviee was disrupted on the Delaware, Lackawanna and
Western Railromd, scores of homes were ihnndated, and ubtilities were
demsged, On Peckman River, conditions were aggravated by‘the temporary im-
pounding action and final failuré of a high embankment of the Erie Railrcad
at Cedar Grove. Traffic on this line was suspended 3.5 months. Six
bridges were damaged on this stream and one was destroyed. Approximately
150 fesidences and small business establishments were flooded along the

coufse of this stream. The large plant of the Little Fells Laundry
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suf fered severe démage from flood waters four feet in depth. On Singac
Brook four bridges were damagéd and oxe was destroyed; Approximately‘lﬁo
residences and small business establishments along the lower portion of
this brook weré flooded.

| 88. Two persons lost their lives in this flood. £ child was drovmed
after falling into Weasel Brook, and a woman was lost when her home on

Peckman River was swept from its foundations.

XI. FLOOD DAMAGES

89, Flood Damagess A summary of estimated recurring, preventable

flood demages within the Passale Riwer watershéd as & result of the 1903,
1936 and 1945 floods is given in Table iXI. These data are based .on flood .
damege SuUrveys made in 1938, and 194., and have been adjusted to 1948
price levels by application of a price factnr-based on indices of‘th‘ea

Us S. Bureau of Lebor Statisticse Deﬁails of the methods used in evaluag~
ing the losses and itemized distribution of demages by reaches classified
as to type of damagé are contained in Apperdix €.

90. Average Annual Flood Damagss. A summary of tle average annual

recurring and preventable flood damages within the Passsaic Riverkwa‘.tershed
as of 1948 is given in Table XXII. The values are based on floods up to
the stendard project flood (paragraph 74) and were computed from discharge?
freguency data of Appendix B in conjunction with stage-discharge and
stage-damage relations of Appendix G. |

91: In view c;f the expected future in‘erease in the development of‘
the watershed, as projected from past records, the average annual damages
were computed allowing for such future increasé as might reasonably be ex-~
pected té occuf urder existing flood conditions. 1In order that the
benefits from flood control works might be representative of averége condi-
tions over the assumed 50-year life of the proposed structures, the average

&

annual damages were evaluatbd for the anticipated state of development in

the year 1975. This is equivalent to one~half the life of the structures




TABLE XXI

SUMMARY OF RECURRING, PREVEHTABLE FLOOD DAMAGES

PASSATC RIVER WATERSHED, W,

3,

Floods of Octoter 1903, March 1936 and July 1945

(1948 Conditions and Price Levels)

TR

Total Flood Damages in Dollars
Stream ‘
Gct. 1903 | March 1936 July 1945
Flood Flood ' Flpod
Passeig River

Mouth to Dundee Dem 16,902,200 550,700 | 1,181,500
Dundee Dam to Great Falls 10,862,400 | 1,625,400 4,368, 2000
Great Falls to Little Falls 1,655,200 226, 200 289,000
Little Falls to Two Bridges 1,542,500 376,800 399,000
Twc Bridges tc Chatham ' 472,200 181,800 180,000
Total - Passalc Rlver 31 454 500 2 940 900 6,415,700
‘ Pom@tan River 3,346,400 588,100 418 100
Ramapo River 173, 600 149,600 131,500
| Rockaway River 350,400 61,300 22;800
Whippany River 166,800 69,500 71,600
VWieasel Brook 1,559,400 233,000 614,400
Seddle River 3, 748,600 238,300 | 1,537,800
Hohokus Creek 1,123,800 238,600 740,400
' Diamond Brook 213,200 32,000 90, 000
Goffle Brook 262,100 40,800 131,900
Molly Ann's Brook 2,268,100 | 369,800 | 1,163,000
 Slippery Rock Brook 196,400 19,800 133,400
.| Peckman River - 866,400 43,200 445,800
Singao Brook 1?3 000 82 800 150, 100
Total - Tr:.butaries 14 448, 200 3 166 900 5,640, BOO

Grand Total«v Fassaic River .
Watershed 45,882,7QG 5,107,800 | 12,056,500

assuming/1950 as the date of construction. A summery of the average
annual recurring prevantable fiood demages as of the median life period
of the proéosed works is given’in Teble XXII. The values are based on i'
1948 price lewvels, pnojectedkto 1975 by use of past records of growth

in real property records. The methods used in determining future

damages, together with an itemized distribution of da&ages by reaches

are contained in Appendix G.




TABLE XXT1

SUMMARY OF AﬁERAGE ANNUAL, RECURRING, PREVENTABLE FLOOD DAMAGES

PASSAIC RIVER WATERSHED, N. J.

Total Awverage Annual Demages
in Dollars
Stream 1948 Conditions | 1975 Conditions
and Price level | and 1948 Price
Level
Passaic River )
Mouth to Dundee Dem : 640,300 968,000
Dundee Dem to Great PFalls L60,600 631,100
Great Falls to Little Falls 115,600 202,400
Little Falls to Two Bridges 15L, 200 309,000
Pwo Bridges to Chathem ; 98,600 215,300
Total-Passaic River 1,469,300 2,325,800
Pompton River- ' : 205,000 332,500
Remepo River ‘ 139,400 145,100
Rockaway River 18,000 - Lo,900
Whippany River 52,900 11k, 600
Weasel Brook . 196, 200 23l,000
Saddle River \ 219,200 238,900
Hohokus Creek 111,100 123,100
Diemond Brook . \ 16,400 18,700
Goffle Brook | 26, 1,00 27,100
Molly Ann's Brook 183,700 201,800
Slippery Rock Brook ' 12,L00 12,600
Peckman River ‘ L3,100 50,800
Singac Brook 22,100 Lg,800
Total-Tributaries 1,246,000 1,589,900
Grand Total-Passale River Watershed 2,715, 300 3,915,700

XI1,- EXISTING FEDERAL (CORPS OF ENGINEERS) PROJECTS

92, There is no existing PFederal project for flood control on the
Passale River or its tributaries. The existing Pederal navigation
project which extends for 15,4 miles upstream from Newark Bay is des-

oribed in paragraph L5,

65



http:Pas.sa.io

PRQVEMENTS BY OTHSR FEDERAL AND NON-FEDERAL AGENCIZS

93, XNo dcmprehensive improvement for the control of floods in the
Passaic River watershed has been undertaken by any agency.

9%, The pm”olein of flood control on the Passaic River has been the
subject of investigetion and agitation by loeal ixﬁtérests since Colonial
times. : BEarly emphasis was ‘placed upon the drainage of farm lands in the
Central Basin.above Little Falls where agriéultural losses due to flood=
ing were relatively frequent end severe. Channel excavation end con-
'St&uction of drainage ditches in this area were first undertaken in 1782,
&néi,worlc has continued at intervels until the presemt. Frequent objeo-
tions m'me been directed ageinst Beatties Dem at Little Falls on the
grourds that it agpgravated flood conditions upstreanm, and for a period
from 1772 to 1805 the structure was removed, but it wes later rebuilt.
In '18&9 plens were formulated i‘é««r the installation of gates in Beatties
Dam end for channel improvement upstreem. lork was started on the
c{hannel improvement in 1889 but tke pro ject was asbandoned shortly there~
af'ter.

96+ Subseguent flood control a‘ctivity was confined large ly to in-~
vestigation and preparation of reports. In 1804 the Northern New Jersey
Flood ccsn’cral Cmission investigeted numerous pro j;ects with a view tu
pmv‘idi;;lg fldod c;ma‘tx'oi o;i the Passaic River. The (ommission concluded
thet a reservoir on the Pompton River at Mountain View would afford the
most practicable means of flood control for the rassalc Valleys These
conclusions were concurred in by the rfassaie River Flood District Com=
mission in & report rende:;ed in 1906, and again received support in 1508
from the lew Jersey State Water Supply ﬁommiss,icn which was engaged in a
study of potable water supplies for the Passaic area. In 1905 the
Hew Jérs/ay State Geblcgié‘t recommended in his ennual report that 2 per-
manent leke end flood storege reservoir be constructed in the Great

lisadow area by erection of a dam at Little Falls. Th‘ié pro ject was agsain
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advenced in 1919 in & report by the New Jersey Department of Conserva-
tion and Development. This agency, in 1923, advanced an additionallplan
involving the construction of a dam at the mouth of the Rockaway River
(W«‘hipp&nong site) with a view to providing a permanent recreation lake
having surcharge storage for flood control. This project alse included
the installation of flood gates in Beatties Dam and chamel improvement
dawnstream. In 1831 the New kJersey State Water Policy Commission underi-
took an exhaustive study of fleod control possibilities on the Passaie
River, and advanced a combined pro ject mvalvmg construction of a floed
detention re,servoirpn the Ramapo River a*b Oekland, construction of a
reservoir at the Wbippanbng site on the lower Rockawey River, and chanrel
excavatian at downstream localities. The Whippanong pro ject was revived
in ,1934; when a survey was conducted with imergency Relief funds with a
via?mr to pbtaining; 8 Fe&era’i aid grant through thek Public Works Administra~

tion. Application wes made in 1935 for funds in an amount of ;6,000,000

for the‘; first year's operations and 18,000,000 for expenditure during the
suc{:eeding ten years. The project was considered to be self-sustaining
from income to be de;-ivéd from sale and remtal of recremtional facilities.
No allotments were approved for this pro jeots ‘
96, A lerge number of channel improvement pro jects designed to

afford local flood relief on the smaller tribubames thro ughout the
| Passaic area have beex{x prosecuted by local agencies end individual pro-
,pefty owners at variou; times. The mst recent of these were construeted
during the period 1933 tp 1941, under the sponsors}ii.p of various Federal
emer gency relief egencies. Under this program Weesel ‘Brobk wes improved
by @rnsﬁmction of & masonry and reinforced concrete conduit approximately
10 fest ;high and 18 to 23 feet wide e'xtending for e distance of 2,000

feot from a point 0.3 mile above the mouth to Monroe Street in Passaic; by
construction upstream therefrom of an open flume with mesonry walls and

rainmrcied conerete bottom approximately 10 feet high and 20 to 30 feet




’wid‘e extending for 1,100 feet betweeh “onroe end Shermen Streets in
Passaic, and themnce, gimilar construotion, with somewhat }esser crossf
sectional area for a distance of 1,200 fect from Highland Avenue to Center
Street in Clifton. Hohokus Creeck was improved by construction of e
mesonry wall about six feet high extending for 250 feet on the left bank
and 100 feet.on the right bank between Grove Street and Spring Avenue in
Ridgewood, end by construction /of rubble masonry walls sbout 4 feet high
for about 1,000 feet al‘on‘g both banks of the stream through the
municipal pert in Ridgewood. In tke same stream, subsequent to the 1945
flood, private interests undertook chamnel clearing end widening in a
2,000-foot ‘z"each’ between cine Lawn Bridze and First Street in Ridgewood.
Peckman River was improved by the streightening and widening of the
channel for 1,300 feet between Bradférd and Ozone Avenues in Cedar Grove.
and for 5,800 feet between the Bronze Mill Dam and Bkieom;f‘ield Avenue in
Verons. in addition, masonry wells about six feet high were oconstructed
on both banks of the stream for a distance of 500 fest from Bloomfield
svenue to Verona Leke in Verona. Second River was also improved by channel
widening and by construction of continuous masonry walls 10 fest high along
both banks of the stream for a distance of about 5,000 feet from Willet
Street to Bloomfield Avenue in Bloomfield. Downstream, & 5,000~foot reach
through Belleville Fark between Weshington Boulevard and Franklin Avenue
in Beilaville wes improved by widening and by construetion of an open

 flume with reinforced concrste walls about eight feet high end a paved

bot tom.

97+ ‘Several other smaller tributaries in the watershed were also im-
px‘ovadt by minor chamnel clearing projects. It is estimated that Foderal

relief funds approximating §1,500,000, and local funds approximating

§200,000, were expended on the entire flood program.

98, Although not sccomplished primerily for flood comtrol, certain
drainage improvements of an extensive nature have been initiated by ‘the
locel county mosquito control commissions in the swamp and meadow areas

“of g




of the Central Dasin. This wérk &as effectively initiated in 1925, end
dtming the period 1933 to 1241, received materiel aid through various
Federal emergency reliéf grants. Operations are still being prosecuted
under e ocomprehensive plan utilizing lpeal funds. Up to the present tim;
work aceomplished included the clearing of obstructions ard debris from
33 miles of channel of the main streém bet‘ween"i?ﬁm Bridges and Pas’saié
‘Tew'ns:hip;* for a distance of about 1l miles be low Sﬁinef’ie 1d Bridge in
Bast Hanover, and for a distance of about 1.5 miles below the lower Chatham
highway bridge. Chamnel cleariﬁg operations were also wrriedv out along
the lower Rockaway River and the Whippany River for a total distance of
sbout 6.7 miles. In addition, ditching of a large portion of the adjacent
meadows was comple teds This work is under continuous prosecut ien ,joint‘ly
by the counties of Eésex and Morris, and when completed will ﬁrovids
EEnefr:al bottom widthse in the min stream of 90 feet :m the section betwesen
Two Bridges a;m:l the mouth of the Rockaway River at Pine Brook, and 55 feet
upstream therefrom to lower Chatham. During the period ];925—‘1947, approxi=
n@tely $900,000 has been expendsd on this work, of which about $550,000
wes Federal relief funds. Approximately $38,000 is being expended annually
by the two comnties on the curr\ent' dr»edging operations.

’9’9. While all of these improwements pfavi\da some degree of local pro-
teotion ageinst minor floods, they have negligible effects upon major flood

occurrences in the watershed.

XIV. IMPROVEMSNT DESIRED

100, Local interests are shar:ply @ividaﬁ upon the improvements desired
for flood oontrol, depending upon whether their concern lies asbove or below
Little Fells. 4% gublic hearings held on 29 Sﬁip@tém’berf 1936 end 25 April
1946 in the city of Paterson, with a view to developing the local flood
problem in the Passaie valley and in subsequent letters, e,:r;pre ssions of
opinion were rendersd by munioipal, stfata and federal officials, and by

~ business, ci:wi;or and social interests. A digest of the public hearings is

&




contained in App,éndix- A+ A sumrﬁary of the impmvemntg desired is given
be low. |

101, 1In genexgal, flood control reservoirs or loeal channel jimprove=
meénts or & combination of both were advocated by various local inf,are sts

desiring flood relief along the main stem of the ressaic River. Below Little

s most interests were prmrily in fawr of obtaining relief in the
Lower Valley by means of flood retardation in headweter r;servoirs'. | The
aity of Passaic was adverse to chanvel improvement alﬁnei, due to possible
fia@&ingof that eity and dangafr to the ,Dun&aa Dam. Réfp;’fesentativas of the

city of Patsrson indicated thet w satisfactory solution of the overall

‘i’;’j’;ﬁgﬁ‘d pm«blga,mkin the Passaic Valléy would be rossible without the eonsﬁruza— )
+tion of flood qont?s:d reserw irs., Residents of ifa‘cgwa end Little Falls ex~ ’
- pressed a desire for flood relief by impounding q;f flow in upstream resefmoirs@ ”
102+ igtndﬁstrial and power interests of the Lower Valley both soncurred

in reaammenﬁmg chennel impro vemems be low Littlé Eé;.lls",;’: but the latter were

- strongly oppo sed to any improvement upstreaia which would aciverseiy affect

the usable flow of the river. The Pesseaic Vallfey Weter Comuission indicated
that it was iﬁtamsted in the pressrvation of its rh’ydmulie power plent et
Little rfal is; » @nd would be in | accord with channel impm vemernt downstream ’

from Great Falls, or with any project that entertains as part of its pmgram

the d;a\miiﬁ;%méz&f of a | water supply on the Paggalc Rivers ‘I‘lhe egfmmis-sibn‘ s,ug-,
gested the &mlusimf of .cam,ervai;i@n storage in any f£lood control reservoir
Nhieh might be constructed in akrdfer to incréase the low water flow of Passais
Rivarduring the eritical summer months for potable and industrial use., In-
;i"ivi;duaig concerned with poi],«u@bﬁ.o:n in the lower river were opposed to any

plan whieh would eliminate the flushing action of spring floods and the fae'i-a-

i af high waters pessing over the dam at dreat F&llsa

- 103. Above Little Fegl;ts, m the Central Basin several communities ob-

Jocted to eny reservoir project which would remove large areas from local

tax lists wi:x;h ég/.sns;a;c;ue ok msfsfpf

‘omé to these municipalities. These

sts adweated local channel improvements exclusively. Botween Little
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Falls and 1wo Bridges some interests desired that the outlet of the Great
Meadow aree be enlarged by installation of gates in Beatties Dam and by
channel excavation upstresm therefrom, Agriculbural inf erests above
Little F'alis concurred in this recommendation which would permit the
drainage of the Great Meadow,

| 104, Property owners in the Pompton area in Wayne, Lincoln Park
and Pompton expressed a ﬂesirfe for channel improvement on the Pompton

end Pequannock Rivers, together with a means whereby ice gorges might

be eliminated downstresm. The strongest exponente for floo

this section were property owners whose bungalows are clgselﬁg :
x;pqxi the low banks of the river, and real estate interesis who have
invested heavily in flood-arrested developments in the flood plain.
Objection was registered to any plan which would remove large areas from’
local tex lists, particularly in Wayne and Lincoln ée.rk, with consequent
loss of income to those municipalities. The Regional Plan Association,
organized for the coordinated development of the New Jersey-New York-
Connecticut Metrogeiitag Region, favored a flood detention reservoir and
strongly advised against any deve:lpants’ which would foster residential
growth in areas unsuited to such use, at the expense of othe: more suite
eble areas which are now aveilable,

105. Wild life interests were in favor of flood detention reservoirs
and §ermtent f}@g&ing if regulated, but were opposed to any unregulated
land drainage of the Great Meadow area which might &ltér the present
a@n&i‘t—iéu of the area and render it unsuited to wild life cons ervatién.
The mosquito extermination interests presented a program inwlving the
improvement of the Passale River from Little Falls to Two Br“idggasr, the
installation of gates in Beattles Dam, and the partial drainage of wet
lands upstresm. It was claimed that this improvement would aff?z-a only
suf ficient dis;aharlga capacity to eliminate the smaller, more freguent

mosquito~producing floods in the Grea.t Meadow area, without materially

altamn{r the present moderating role exercised by the Greéat leadows over
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the larger floods. These interests also favored flood detention reservoirs
in the uppér wetershed, 'or any reservoir which wou}d cause permenent flood-
ing over the Great leadows provided that the depth of flooding was suf-
ficient to discourage mosquito breeding. The Passaic Valley Flood Control
Commission recommended the immediate construction of a combined recreation
leke and flood control reservoir at the Whippanong site on the lower
Rockaway River with permenent pool lewsl at elevation 190 feet, ma.s.l, It
was aim sugge,sted'that suitable legislation be enacted to enforce the pro-
vision of flood conbrol storage in existing reservoirs, particularly by
drawdown of water surfaces in anticipation of a flood when watershed condi-
tions so warrant. Because of the acute need for en additional water supply
for the WNorthern iletropolitan District (Pars. 33 and 34), interested water
supply agencies and the New Jersey State Department of Conservation indi-
cated an interest in the inclusion of a conservation pool for water supply
in any possible flood control reservoir which might be davelopéd in the
Passaic watershed. In addition, a representative of the North Jersey Bistric‘:t,
Water Supply Commission favored inclusion of comservation storage in flood
control reservoirs and\ recommerded investigation of a combined water supply
and /fléod, control reservoir on the Remapo River to be operated in conjunction

with & modification of the Weanaque Reservoir for water supply and flood con-

trol. Bergen County objected to any‘de;mming of the Ramapo River due to
residential and recreational uses of the lend in that valley.

106, Individuals and representatives of oommmities along the tridu-
taries of Passaiec River geﬁerally expressed e desire for some form of

channel improvements at localities subject to serious flooding.

107. With respect to the Lake Demmark spillway, the Division of water

Policy end Sugplyof the4 low ‘Jersey State Department of Conservation has
recommended ‘?..f............;in the interest of good eﬁginaering end
absolute safety that fhe? existing loose rock spillway be paved and
1engt~i1ened........u...*‘n" Arsenal authorities have also expressed concei-n
over the safety of mt only the lLeke Demmark spillwey but also of the
Picatinny Lake spillway,’ two miles downstreem, and the serious dame.gas




which might be inflictedwon Picatinny Arsenal aé a result of failure of
these dams., ’ |
108, In addition to the two public hearings, conferences were held

with representatives of the New Jersey State Department of Conservation,
Division of Water Policy and Supply, the Paterson Chamber of Commerce,
~th§ Passaic Vhlley_?loﬁd Control Commission, the New Jersey Gonéervation
" Department Flood Control Committee and the Pour County Committes for
Mosquito Control, At these conferenaes various possible plahs of im-
yia?ament, the problems of cooperation and objections of loeal interests
to the plans were discussed, The INow Jerssy Conservation Depurtment fa-
vored a multiple-purpose réservoir, ineluding conservation étcrage for
water-supply, together with channél improvement downstream of the dam,

and tho commissioner indicated willimpresf to rocommend such a project
to the state legislature. k
' XV. = FLOOD PROBLEM AND SOLUTIONS CONSIDZRED

109. In the Pesssic River'watershed, although a consideréble degree
of flood control for tle main stream below Little Falls has been pro=-
‘Yided by nature in the Great :eadow flat swamp area which acts as a
naturel retarding’basin, channel restrietions, eneroaﬁhments and bridges
with inadequate clearances have reduced the sﬁfe channel oapacity of the
main stresm below Little Falls to such an extent that losses from major
floods in the highly populated Lower Valléy are excessive and frequent.
The principal foeal points of damage in this reach are the eity of
Passaic¢ below Dundee Dam aﬁd the c¢ity of raterson below Great Fslls
{SeUsii. Dam).

110, Immediately upstream of Little Falls flooding occurs as a re-
sﬁlt of backwater from Beatties Dem and from the nerrow approach channel
which exténds upstfeam from the damvnearly to Two Bridges. Flood condi-
tions in~thi§ ares are at times augmented by ice conditions. The prin-

oipael damage center in this rsach is the villege of Singac. Upstream
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from Two Bridges, the major flood losses are agricultural due generally to
direct crop loss and to a lesser 'extenty to loss of fertility threixgh de=

- position of silt when flood stages persist for an extended period. Floods
in this area are also largely responsible for the mosquito nuissnoe in the
Passaic area.

i 111. Along the Pompton River and the lower Rockawey and Whippany
Rivers, backwater from Beatties Dam is also pertly responsible for flood
conditions, but the major contributing factors are the flat gradients of
the streams and the low banks -7 The prineipal flood damage oceurs along
the Pompton River from Mounts.iﬁ View to Pompton Plains including the com-
munities of Lincoln Park énd Weyne.» In this éection & heavy fringe of
one~story summer ‘cctt’ag;es has been built along the low river banks., Along
the lower Ramapo River in the vicinity of Osklend, there are also a large
number of cotbages and summer pleasure resorts which 3uffeg damege chiefly -
because of their location on the low banks of the stream.

112.- In the upper reaches of the Rockaway River, while flood losses
presently are mot of magnitude, the inadequate capacity of the spillways
of the Government-owned Picatinny Leke and Lake Denmark Dems in Pieatinny
Arsenal constitutes a threat to the safety of the Arsenal. This problem
is further disausse& in paragréph 115 £,

113. On the mi,npr tributariss, flood conditions are caused by back-

“water from the main stream; and sbove this backwaeter influence, genarally

by inadequate .nm tural channel capacitics apggravated by encroachments in

the channels, inadeguate bridge clearences, and feilures of small dams.
Along the lower portion of Weasel Brook particulerly, built-up communities
in ;‘?a.ssaie' and Clifton have enéroaehed oﬁ the stream and bridges‘afi‘erd
inadeguate clearances for the passage of even minor floods. 4long the
lower portion of the 5Saddle River at Lodi, industrial developments en-
croach upon the chamnel within the flood plain. Upstream therefrom bin

Saddle River Township, Rochelle Park Township and Peirlewn, high grade

74
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suburbaﬁ developments have been cénstructed on the low barks of the river.
Along Hohokus Creek and Dia:mand Brook, conditions similar to those mlong
the residential deﬁlommts of Saddle River prevail. In the upper por-
tion of Goffhle Brook ixi Midland Park, industrial establishments gnéro ach
on the banks of the stream. On lolly Ann's Brook, encroachments on the
stream by industrial anﬁ residentiM developménts in the highly populated
seetion of Haledon augment flood conditions. On Slippery Rock Brook,
flood corditions were aggravated by the failwre of Barboﬁr fond Dam dur=-
ing the 1945 flood. It is xiow plamned by local interests to reconstruet
the dam with a slightly lowered spillway. Keconstruction of this dam
/shoﬁld eliminate the denger of a recurrence of the greater portion of
this flood damage. Along the Peckmen River in the vicinity of Zast lizin
Street et Little Falls, commercial developments are located within the
flood plain. On Singac,Brook,v above the influsnce of backwater from the
main stream, most of the losses are occasioned by damage and destruction
of bridges with inadequate cleurances and by washout ofw roads along the

&2

low river banks.’

114, With respect to the main stream and methods of flood protection
there is confliet between the interests of property owners below Little

Falls and those above. At present the heavily settled Lower Valley which

suffers the bulk of the flood dsmage in the Passsic srea, is afforded a
measure of protection by the matural flood deténtioﬁ storage in the Great
lieadow area above Little Falls. Without this protection, floods below
Little Falls would be from 30 to 55 percenmt in excess of those which occur
e.t prosent, and :flood damages would be almost doubled thereby. It isk in
the ma jority interest. therefore, that the flat lands above Little Falls
continue to serve in their lpress;nt role, Minority interests in the

meadow area, howsver, eré inereasingly desirous of f8claiming and .utiliz~

ing these lends. Development of this area, particularly" along the




Pompton River has been accelerated during recent years dgsgite the feact
that meny of these improved propertie s‘ lie well below the 1903 flood
level; and there is reason to believe that this growth will continue.

115« Of the meny solutions of the flood problem studied for this
report, only & limited mmber,vcon;aidered to be the most feasible, are
discussed herein., These solutions involve two general princiéles em=
plyoyed sepaz?ateiy or in combination; either that the flpodwaters in
excess of channel capacity be retained in suitable storage reservoirs to
be later released as dawnnri#er flows permit, or that the flood waters
be accelerated to Hewark Bay, without dfamé.ge , by the construction of en=-
larged channels. Solutions studied are as follows:

a» Headwater Reservoirs. Flood flow detention in numerous

*

headwater reservoirs, designed to prévide the highost dégree ©of protec-
tiian to the areas both ebove and below Little Falls, represents a plan
most g;enerally acoepteble to local interests. Of the numerous flood
control reservoirs in the upper Passaic area that have been studied by
previous inves’tﬁigatars* four of the most practical sites namely, Oaklmid ’
Newfoundland, rowerville and Millington were selected for preliminary
study in comnection with this report. After eliminating those reéer-
voirs which were of insufficient size to exercise a material influence
oyer floods in the lower river, it wes found that only the Oakland
Res;efvoi’t, when combined with the whippenong Reservoir in the Great
Meadow area, afforded benefits which would werrant further studys In *
addition, a study wes also mede of existing lekes and reservoirs with a
view to providing Suraha,rge storage for flood control above existing

spillway lewvels. In no case was suwch storage fomnd to be feasible. At
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Wenague Resrer\:mir, where a flood surcherge would be of greatest benefit,
physiecal cord itions preclude obtaining additional storage except at ex-
orbitant costs Allocation of s portion of the existing weter supply
storage of the Wanaque Keservoir for flood control and substituting there-
for an equivalent storage for water supply in the Oaklend Reservoir, wes |
also found not to be economiecally feasible.

b Raservoirs in the &reat lxgéada@ Area, Four sites for flood

detention reservoirs in the Great Meadow Area, namely, Two Bridges,
Hountain View, Whippanong, and Swinefield were given preliminary study in
connection ﬁith this report. It was soon appearent thet only the Two
Bridges Reservoir, and the Whippanong Reservoir when combined with the
Oakland Reservoir in the headwaters warranted detailed study and that
the Two Bridges Reservoir afforded thé greater benefits when éompared
with the costs. In accordance with the des;ires of the Passaic Valley
Water Commission, a study was made of the introduction of a conservetion
pool in the Tvm lBridgezzs Reservoir to increase the low water flow at
Little Falls and furnish additional water éupply during the dry period
of the years Plans were also considered for introduction of conserva-
tion storege in the reservoir for low water flow regulation in order to
kincre ase the dependsble energy output end capacity of hydro plants downe
kstt\re,am, and also to further stream pollution abatoment.

e ifein Stream Chenvel Improvement. Acceleration of flood

flow on the main stream by enlargement of the existing channel would be
provided under & number of solutions, all of whioh are complicated by
high costs and excessive interference with highway communicationss The

most feasible of these solutions, which involves channel Ilmprovement

7
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from the mouth of the river to Two Bridges is complicated because of vari-
ous existing conditions. Chamnel widening is generally impractical be-
cause of the high value of property aiong the bank, particularly in the
nar';'owest sections of the river where the abutting properties are inten=
sively demaloped. Channel deepening is rendered costly by reason of the
extensive rock excavation required in gertain sections of the river and
the reavy under;‘;inning required benedth abutting structures. A4n exten=
sive levee pro jeci{: would require raising or reconstruction of a large
hmﬁber of bridges, and great expense would be entailed in providing the
necessary street approaches in heavily built-up ereas. The most prac-
tical chennel improvement pro ject would consist of 8 combination of
chennel deepening and levee and wall construction along the portions of
the river vwhich are most susaeptiblé o these types of' improvement, and
most iﬁ need of protection. Above Two Bridges along the Passaic River,
the scattered local flood dameges do not warrant cleinnel improvement be=
yc};ld miror dra:‘mage works Jilong the Pompton River consideration was
given to a local protection ioro ject from Two Bridges to the Hewark
Pompton Tdrnp*ike (014 Route 23) imvolving levee constmc“tioﬁ with channel
cleering and widening. ,

de Diversions. In view of the desires of local interests for
a solution of the flood problem by means of a diversion tunnel or diver-
sion charnel from Little Falls to below Dundee Dam and from Great Falls
(8.U.M, Dem) to below iiarket Street in Paterson, several plens of this
nature were considered. However, these solutions would involve costs
considerably greeter than those which wourlci provide equivalent discharge
capacity in the existing channel, and therefore, have been rejected.

(Appendix E)




e., Reservoir and Main Stream Channel Improye@nts. In order to

provide a balenced and economie plan for flood protection f‘rom the mouth
to Twe Bridges, consideration wes given to 2 plan involving a combination
of channel improvement and reservoir comtrels The plens studied include:
(1) The construction of flood de,tentioxi reservoirs on the
Ramepo River at Osklend and on the lower Rockawsy and Whippany Rivers
near Pire Brook, the erovisio:n of an imprweci channsl having a 25,000
c.f'sss capacity at Paterson and extending from Two Bridges to the mouth
of tﬁe Passaic River, the installation of & flood gate in Beatties Dam
end levee construction to accommodate a flood of about ./28,000 cefese At
Two Bridges along the Pompton River from Pompton ”Lékes to Two Bridges.
(2) Construction of s flood detention reservoir on the
Passaic River above ,wa Bridges, diversion of the Pompton River inko the
reservoir, provision of lewvees and walls along tre Pompton River along the
pmgosed diversion chammel end around the Lake Hiawathe development, and

the Commonwealth and East Orange water supply developments, and provision

of an improved channel hé.ving a 16,000 cef+«s« nominal capecity at Paterson,
and extending from Two Bridges to the mufh.

(3) Construction of a multiple-purpose reservoir on the
Passaic River above Two Bridgeg with an improved che.nnell downstream there=-
from, with a 16,000 ¢.f.s. nominal capacity at Paterson. The other

features of this plan are identical to those mted above for the detention

reservoir plan except for the provision of a conservation pool for water |
supply, power and pollution ahétemnt uses. Ths two latter plans would

provide the most practicable degree of protection along the mmin stream

and on the lower reaches of the majr tributaries within backweter in-

fluence of the main stream.

fe Imprqvemants on Tributery Streems in Central Basin and
Highland Area. The scattered character of the flood losses along the

Remapo, Rockaway amd Whippany Rivers preclude provision of flpod protection
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along these streams within eny reasonsble degree of economic justifica=
tion. With résp;ct to the upper Rockaway River, consideration wes given
to reconstruction of the spillways a? thé Federally-owned Lake 'Denmark
and Picatinny Lake Dems in Piecatinny Arsenal,

(1) Lake Denmark, located on iHeadow Brook 0.2 mile upstream
from its junction with Green Pond Brook, is about 2.0 miles upstream from
Leke Picatinny Dem. Leke Picetinny, located on Green Pond Brook in the
indusxrial area of Picatimny Arsenal, is about 21 miles upstream from
Bcéntan Reservoir, a part of the Jersey City water supply system. BEoth
of these lakes are utilized to store water for industrial use in the
hArsenal « |

{(2) The dam at Leke Denmark consists of en embankment com=
posed of m rock and earth fill struﬁture;‘ (Figures 28 and 29). The spillp
wey located neer the right abutment consists of a dumped rock £ill seo-
tion with anVaweraga top elevation only ebout 1 foot lower th@n the top.
of the dem, In the spillway channel are five six-foot diameter concrete
pipes. Normel lake lavel at three feet below the top of dam is main-

_ teined by leakage through the rock fill composing the spillwey and by
discharge through two outlet pipes. Lake Denmerk at mormal level hés 8
water surface of 174 aores and a capacity of 920 acre feet (4.10 inches
on the 4.2 sq. mi. drainage area above dam). The estimated meximum dis-
cherge capacity of the sgillwaysand outlet works combined is 160 c¢.f.s.
This disagarga eorresponds 40 3 flood inflow to t?a reservoir of about
600 c.f+5y a5 compared to the estimated flows from the larpgest flood of

eraqrd (Oetober 1903), £he's§andard project flood, and’the maximum
probeble flood of record (October 1903), the standard project flood, and
the maximum probable flond of 1,000 cefes., 5,600 cefes., and 11,760

¢«fes+ respectivelys
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(3) Picatinny Lake Dam consists of an earth embankment with
a conerete spillway. The embankmenit is epproximately 500 feet long and
17 feet high, and is surmounted by a ‘coneréfe wall with top elevation at
713.5 fest, mis.li The conerete spillway, trapezoidal in section, hes &
oenter section 37 feet long with a crest elevation of 708.7 feet, m.s«ls,
and two side sections each 12 feet 1on§ with crest elevation 710.4 feet
meSsl. Flashboards are provided on the spillvfay to maintain a normal
lake level at elevation 712.4 feet, mes.l. Lake Picatinny at normel |
level has a water surface of 115 acres and & capacity of 275 ecre feet
equal fo 0,59 inches on 8.7 square mile ‘dr‘ainage area aﬁove its The
estimated maximum di scharge capacity of the spillway with the water sur-
face at the top of the curb and the flashboards out is 1,112 cef «se
This discharge corresponds to a flood inflow to the reservoir of about
1,530 cvfes. as compared with the estimated valu,es‘of the largest flood
of record (October’ 1903 ), the standard project flood, and the meximum
probable £lood of 1,720 cefsse, 7,800 cefess, and 15,400 0.f.5.
respectively.

(4) The existing spillways at these dams do not conform to
conservative standards of design, and failure might oceur under a recur-
rence of & great f‘lood.‘ Failure of sither of these dams would cause
virtually complete cessation of activities at the Arsenal thro(ugh direet
demage by flood to buildings, equipment end utilitie s, ineluding the loss
of the induétrial water supply. The effeet at Boonton Reserwoir, 18
miles déwnstream, is not reedily determineble. Boonton Dam (Table V) is
& stone mesonry structure constructed in 1904 with e spillway length of
300 feet, a crest :elevatian of 305.4 feet, m;s.l., a flat crested over=-
fall and & freeboard to top of dam of five feet. The estimated discharge

capacity of the spillway with ore foot freeboard below top of dem,
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is 7,300 cubic feet per second. This capecity would be adequate to acoom-
modate & flood of 1903 magaitude, the largest of record, with but small
mergin of safety. In the event of failure of both Arsenel dams, whatever
flood wave were released thereby would traverse the flat meadowland im-
mediately below Lake Picatinny and along the R‘okck&wayv River for a di stanoe
ofé?@ miless Although the wave would be slow in traversing this area and
vm@ld be kdasynehmniaed from the main flood peak and ettenuated by fhe
n:ai;fural valley storage contained therein, the discharge rate at Boonton
mg}ﬂ: be materially increased over the natural flood intensity at the

| (8) In view of the consequential damages which might re-
'su]:b under these conditiona , reconstruotion of the dems at lake Pica-

tﬁ.zgay and Lake Demmark appears to be the most economie and practicable

solution to the local £lood problem.

g+ Improvements on Tributary Streams in the Lower Valley, Ac-

aef%ratipn of flow on the minor tributaries could be obtained by channel
improvemgnt on individual tributaries. These improvements, designed to
proteot largely against localized storms over the Paterson area s Are
tre:ated‘fixxdividually in this report on their own ,mei-its and independently
bf the main river proble&.' Solutions considered for pratectinn along the
tributaries below Two Bridges are swmarized as follows: On Weassl Broek,
consideration was given to channel improvements and s:ma‘ll detention aress
- in the headwater area. Utilization of small @etention arcas above Jewett
{&venu.e either alone or in combination with channel improvement was found
impracticable because of the limited flood storage available, However, a
channel improvement project alone would provide a practicable degree of
proteeti&m along the main stream from Monroe Street in Passaic to
Jewett Ayenue in Clifton,

(1) On Saddle River, consideration was given to protect:.on

at the pomts of major demage by channel imgrovement from the mouth at
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saddle Rivef‘ :éwanure in Garfield through Lodi, mnhane Parki and Paramus
to Unién Street in Pairlawn; local protection between Grove Stréet and

Ridgemod Aveme in Ridgewood and at greenhouses near Allendale .éwezme

‘and the S’b&’ﬁs fish hatohery south of Pleasant Avenue in the tows of
~ 8addle River, Preliminary studies indicated that sl 45 e highly -
veloped xirban area in Lodi were the costs for proteotion reasonably com=
parsble with the ‘Eénei*ité; | |
(2) On Hohokus Cresk, locsl pro’cééﬁim projects inﬁ'giﬂﬁé
channel widening end despening and walls and levees from the vietaity .
Grove Street in Glen Rock and Ridgewood to .sbove North Maple Avenue in
the borough of Hohokus were considersd bub were found not to be economically
Justif e

(3) om mamcnd Brook, considerstion was given to increas-

ing the capacity of the outlet through the plant of the Wright Aeronauti-
cal Corporation near the mouth of the stream and loeal protection along
the Boulevard between Grandview Avenue and Oxford Place in Glen Rook.
Preliminary 'stu}die;a’ indiceted that imérawmnt of this stream was not
practicable because of the high costs compared with the benefits afforded.
L) i}nr Goffle Brook, local ”Vprc‘t:e;e*;iun was considered for
residential properties at Rea Avenue and First Avenue in Hawthorme; along
the stream in the resch ;bsam;éen Gofffla Hill Road to above Lake Avenus in
Hawtherne and Ri&ggwﬁosi; snd :’m?f the yicinity of Granite Place and Greenwéod
Avenue in Midlend Park, Plens for flood protection along this stream were
also eliminated from deteiled study because preliminary estimates indic ated
that the benefits were not reasonably abmﬁarable with the costs,.
| (%) On Molly Ann's Brook, a chennel improvement project
from below Preakness Avenue in Paterson through Haledon to Oldhem Pond in
Northf Haledon was studied snd found to be practicable. It wag further fo#nd :
tha;; re;gqnstrum:ﬁion of the Squaw Lake Dem to provide & de‘&:enti;m basin

Qombzine;d with a channazl‘ improvement project would not add to the practicabllity
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and econamic justification of the channel improvement plan. The flooding
of the lower portion of the stream from Preakness Avenue down to the mouth
is caﬁsed primarily by backwater from the Passaic River under exisﬁing |
conditions and by overflowing its banks if the Two Bridges Reservoir were ;
~ to be constructed, Two plang were éonsidered to provide protection again3£
flooding under existing conditions and under cohditions as modified by the
Two Bridges Reservoir, These plans were found not fo be economiecally

Justified.

(6) On slippery Rock Brook, local intérests are consider=
ing a plan for lowering the spillway of Barbour Pond and strengthening the
earth non-overflow section to mssure safety of the structure against des-
truction from future floods, This project will reduce materially the
flood hazard along this brook since past damages resulted primarily from
failure of the dam. Preliminary studies indicate that the flood damages
under natural conditions after reﬁonstructicn of the dam would not be
sufficient to justifyy economically a local protection project,

(7) On Peckman River, consideration was given to a channel
improvement project from below East Main Street to Francisco Avenue in
Little Falls Tawnshi?. Flood losses along this reach aré largely non-
recurring because of replacement of the railroad embenkment and culvert
Tof the Erie Railroad crossing at Cedar Grove by a steel trestle, The
flood lossés under natural conditions with the e#isting stesl t?estlé at
Cedar Grove would ngt be sufficieht to justify economiéally a 1@%&1 pro=-
tectibn project,

{(8) oOn Singac Brook, upstream from the junction of Singae
Brook snd Naachtpunks Brook consideration was given £o local pr§tection in-
volving bridge reconstruction, and walls and levees in the vicinity of |
Riverview Driye aﬁd Valley Road, at Preakness Avenue and at Ratzer Road in

Wayne Township., Improvement along this stream was foundkimpracticable

84



http:Ponda.nd

because of the high costs involved. Protection of the lower portion
of the brook from the mouth of Naachtpunkt Brook down to the Passaic
River, flooding of which is caused by backwater from the Passaic River,

was included in plans considered for improvement of the main stream.

XVI. FLOOD GONTROL PLANS

116, General. The most practicable plans of improvement finally
developed for the Passaic watershed are desi‘gxied to provide flood control
(1} for the ma‘in stem of the Passaic River, (2) for tributaries of the
Pagsaic River below Two Bridges and (3) for Picatinny Argenal on the
- upper Hockeway River. Deta mw; hydraullie design for all plans are con~
tained in Appendix Ce These plans are described in the following para-
graphs. Other plans of improvement are discussed in Abpandix Ee

117« The most feasible plans for flood control on the main stem of
the river consist ;af the following: |

Plan 1. Dry detention reservoir on the Passaic and Pompton
Rkiv,ers in the wvicinity of Two Bridges %together with chammel improvement
dmms{;ream of the da;n. |

Plan 1I. 4 multiple-purposé reservoir in the viecinity of Two
Bi‘idg@s together Wi‘h?‘l channel improvement similar +to fhat. prov?ided under
Plan I.

Plan III. Locel protection works by channel enlargement end
rrectifioation in critical areas of concentrated flood demage downstream
from the §.U.. Dam in raterson. o

118, The most feasible plans for flood control on the tribubaries
below Two Bridges include local protection projects involving channel iMme
provement and %;all and levee conmstruction along wWeasel Brook, Saddle River;
anrl‘l,)’kally A,nn"s Brook.

119, The most feasible plen for protsction of Picatinny Arsenal on
the upper Rockaway River reQuires reconstruction of the Lake Denmark and
Figatlmy Lake Dams.




120, Plan I.-Two Bridges Detention Reservoir with Chayrmel Improve=

E’-‘.E’..’E"‘ This plan which is shown on Plate 3 provides for the construction
of a dry detention reservoir aml dam in the Central Besin upstream from
Two DPridges, and channel improvement on the Passaiec River ‘dowrlstream from
the reservoir. The dam and reservoir structures for this plan (Figures
@1 to 54, Appendix E) are similar to those deseribed for Plan II (para-
greph 121 and Pigures 4 thﬁoﬁgh 8) except for the deletién of & donserva~
tion pgol contained in the latter plan, and the change in elevation of
the various ‘c&ntml works involved therein. The chénnel improvement down=
‘stream from the reservoir is similar to that described for Plan II (para~
gfaph 134 and Figures ¢ through 15). Pertinent data on the dem and reser=
voir for this plan are given in Table IiXiII. The degree of protection
afforded by Plan I would te the sawe as that afforded by Plan II (para-
graph 122), but the ecomomic justification of the former plen is less than
for the latber. A summary of cost arnd benefit data for‘ this plan is given

in Tebles XXIX, XXXIV, XXXVII, ¥XXIX and.XLI.

i2l. Plan 1I~Two B;‘idges Hultiple~Purpo se Reservoir with Cm,nnel
Imprdveman'k. This plan provides i;o~r the construction of a reservoir and
dam in the Central Basin ups tream from Two Bridges (Plate 4). About 30
percent of the ‘reservoir would be meintained as a conservation pool, and
the remeirder as a dry detenti‘on basin. In addition the plan provides
() for channel excavation in the Pompton River end for the excavation
of & new chennel to divert the flow of the Pompton River inmto the consers
vation pool oms mile above the dam site; (b) for the improvement of
Despavaal Brook to divert the upper Passaie River past the ;-.onser{ation
pool; (e¢) for the conmstruction of levees and walls to protect the
Gsmo«nwealth water Company reservoirs and wells at Cenoe Brook, the Eest
Q’rangé wells and pumping station, the Braidburn, Dickinson and Slough
Brook wells, the Caldwell, Livingston and\{:ha(;ham sewage disposal plents, ‘

three power plants and other utilities located in the reservoir area, the
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community of Lake diamwatha at Troy Hills, and the communities of Linecoln
Park, Pequannock end Pompton Plains bordering the Pompton River diversion

channel; end (d) for the improvement of the Passaic River downstream from

the pmppsed reservoir by excavation of the chammel above Beatties Dam, by

ingtallation of three itain’bér gates in Beatties Dam, by the construction

of w;all‘sj and levees on both sides of the stream Yo provide local protec-
tion for two eritical da,mﬁée areas in Paterson and Passaie, by excavation |
of the Jower river channel below Dundee Dem, end by esteblishment of en-
eroachment lines to preserve existing ahgzmél capacity, where necesSEArys |
Pertinent data for various featmes of the reservoir and channel improve-
me;it are shown on Figures 4 fthi-ough 15 and contaeined in Tables ZXIII and
XK1V,

122. The plan would provide flood protection for the commxmit‘ieé
bordering the méin stresm below Two Bridges, the it;:wer Pompton River from
- Two Bz‘i/dgéfs to Pompton Plains, and the lower Rockeway River at Troy Hills,
against a flood 20 porcent in excess of th 1905 flood. This design flood
of 40,500 c-,f.s., at ,Pa«*t:érsgn vmvul«\sl be reduced to 14 ,,’1 Ce f.s; through
reservoir regulation. Residual demage areas, noted above would be pro-
tec,ted;‘ by channel improvement includiyng\ local pﬁt&%ian workss, It ‘is
also designed to provide, by means of the conservation pool, & minimum
Cdry ;‘seg;sqn flow of 114 e;,f.,s. below the dam in adéitian to a diversion of
188 c.fess for vxa-lser supply uses |

| 123+ The main dam would be locamted on the ?a&saj;a River in the
Township of Caldﬁel’l and the Bofaugh of 'Lincb,ln Park, 0.5 mile upstream
fr:roin Two Bridgese In additwn to the main structure ,,,(;deis;zignated as the
Passaie ‘Section) s them arapropesedtwo auxiliary dems, of which one
(designated as the Gonse;wa{:ion Sgcﬁign) would se@grate the conservation
pool from the dry i’l@éﬁ detention reé,am,ir, and the other (designated
as the Fompton Section) would effect diversiom of the Pompton River into
the zte;ssemmir. Fixed spillwaey ‘le,*tre'l 'weuld te at elevation 184.5 feet,

m.s.l.. The reservoir area at thi s level would be 21,225 acres and the
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TABLE XXIII

PKRTINENT DATA FOR DAMS AND RESEnVOIRS

: PLANS I AND IT

TWO BRIDGES DETENTION RESERVOIR AND

TWO BRIDGES MULTIPLE PURPOSE RESERVOIR
WITH CHANNEL IMPROVEMENT

PASSAIC RIVER WATEHSHED

 (See

Table XXIV for pertinent data for channel improvement)

Item PLAN I PLAN TI
. Two Bridges Detention Reservoir Two Bridges Multiple Purpose Reservoir
Watarshed
Area controlled (sq.mi.) 735.2 735.2
Percent of area above Paterson 93.8 93.8
Reservoir Spillway Max innm Conservation Spillway ‘ Maximum
Pool Pool Pool Pool Pool
Elevation (ft., m.s.l.) 181,25 193.2 176.5 L ols 192.9
Area (acres) 19,550 24,950 6,280 21,225 24,750 |
Storage (acre feet) 21,800 481,000 1,000 | 278,00021; 471,000(1)
Storage = (inches) 5.48 12.27 179 | noell| | 2 e T
Elevation of property taking line (ft.,m.s.l) 135.0 187.5
: Passaic Pompton Pagsaic Pompton Conservation

Dam Section Section Section Section Dan Section
Embankment - Type Earth Earth Earth Earth Earth
Foundation Earth Earth Earth Earth Earth
Length, exclusive of spillway (feet) 17.800 11.500 17,800 11,500 14,250
Max{mum height above stream bed (feet) 46 45 L6 L5 25
Top width (feet) 20.0 20.0 20.D 20,0 - 80.0
Top elevation (ft., m.s.l.) 200.0 200-202 200.0 200-202 187.%5
Spillway

Concrete ogee - Concrete ogee - Concrete ogee
Foundation Hardpan - Hardpan - Earth
Effective crest length (feet) 400 - 600 - 1200
Spillway crest elevation (ft., m.s.l.) 181,25 - 176.5-184.5 - 176.5
Maximm surcharge on crest (feet) 12.0 - 16.4 = 8.3 - 8.0
Spillway design discharge (c.f.s.) 62,500 - 73,720 - -
Spillway design reservoir inflow (c.f.s.) 114,500 - o 114,850 114,850
Spiil-|Deepavesl|

Outlet Works. x : way Brook
Type 5 Conduits Conduits Conduits Conduits -
Number 20 . 2l L 4 -

- Size (feet) 5x5 5x5 5x 5 5x 5 -
Length (feet, each) 4 235 45 | 385 ‘235 -
Elevation at intake (ft., m.s.l.) 154,5 160.0. 56,0 1600 -
Valve control Gates (2) . Gates (2) Gates (2) Gates (2) -
Capacity »

Channel flow (c.f.s.) 3460 8L0 2070, 1010 810 -
At spillway level (c.f.s.) 16900 2560 10500{ 3750 2770 -
Diversion Channel Improvement Pompton River Pompton River Deepavaal Brook
Bottom width (feet) 200 to 300 200 to 300 80
Length (feet) 21,500 21,500 20,000
Pompton Troy Hills Levees Troy Hills Levees
Reservoir Dikes L:Eee (Lske Hiawatha) to Protect Pi:sz:n (Lake Hiawatha)| to Protect
: Levee Utilities Levee Utilitdes
Average heizht (feet) 13 7 5=16 13 7 5-18
Length (feet) 19,500 11,700 44,000 19,500 11,700 44, ,000
Top width (feet) 8 8 8 8 8 8
Top elevation (ft., m.s.l.) 185,0-192,0 186,5-191.0 185.0 187.5-192.0 |188,5-191.0 18¢.5
Relocations
Highways ;
27,300 ft. raised to eiev. 185.0 27,500 ft. raised to elev. 187.5
o L 15,760 $1. raised fow den
Route No. 22 - 4,300 ft., varying elev.
Iocal roads
Pompton Section 8,800 ft., varying elev, 8,800 ft., varying elev.
Passaic Section 8,000 ft., varying elev. 10,500 ft., varying elev,

Railroads
Erie R. R. (M. & G.L. Branch) 8,200 ft, raised to elev. 200,0 8,200 ft. raised to elev. 200.0
Delaware lackawanna & Western R. R. 6,400 ft, raised to elev. 200,0 6,400 ft. raised to elev. 200,0

Bridges
To be raised - 1
To be replaced 3 3
New bridges 6 6

Interior Drainage

Pumping plants required 1 : 1

Range of capacity of pumping plants (g.p.m.) 135,000 135,000
lands, Easements and Rights-of-Way (acres) 21,400 22,600

(1)
(2)

Includeg conservetior storage.

Hydraulically operated,




WO BRIDGES. MULTIFLE-PURPOSE

(‘See Table XXITI for pertinent date for réservoir)

RESERVOIR WLTi. CHANNEL I
PASSATC RIVER WATERSHED

l

Mouth to
Dundee Dam

Dundee Dam
to S.U.Ms Dam

8.U.Me Dam to
Beatties Dam

-

Beatties Imm
to Two Bridges

Two Hridges
to Reservolr

Left Right
Bank Bank

Left
Bank

Right
Bank

Left Right
Bani Bank

Left | Right
Bank Bank

Left Right
Bank Bank

Ls,200
150
0:0~0.00213

800
{_Island)
(Removed)

17,500
200
0.00009

1,500
250 to £00
0.00267

height above ground,
e helght above ground,

river side (feet)
river side ( feot)

1,000
]

N

1,400
20
12

river side { fest)
river side {feet)
bottom { feet)

3,900
&

h
26

54300
A
b
17

L
%
17

1
£0,000

1
147,000

@
141,000 to
194,000

:5[£2)
1

2
29

ﬁZO:




total storage providec;x would be 278,000 acre feet, equivalent to 7.09
inches over the controlled drainage area of 735.2 square miles. Of this
tbtal storoge, &n amount of 208,000 acre feet, equivalent to 5.3 inches
depth over the watershed area would be for flood controle. This represents
a net storagze of 3.0 inches depth over the smount stored on the meadows
during the 1803 floodi The reservoir would extend upstream for a distance
of 11 miles to Chatham, along tﬁe Rockawaf,r River a distance of 6 miles to
above Letke Hiawatha, and along the Whippany River a distance of 6 miles
to Florham Park. It would elso extend up the Pompton River and diversion
channel a distance of seven miles to Pompton Lakes. Improvements on a
total of 1,280 par?els of property within the reservoir would require ree-
moval. The improvements include 870 permanent résidences, 135 summer
cottages, 160 farms, 75 commercial and industrial properties, 10 public
buildings, and 30 miscellaneous parcel s.‘ The conser‘vation pool would be
formed within the reservoir area by construction of an impounding dam
(Conservation Section) alorg the route of State Highway No. 6 to impound
the normel flow from the Pompton River. Conservation pool level would be
at slevation 176,5 feet, me.s.le with a oorrespbnding flowage area of
6,280 acres and storage of 70,000 acre feet. Backwater at pool level
would extend along the Pompton River to Pompton Lakes. The works would
be arranged so that normal flow on the main stem of the Passaic River
wuld by-pass the conservation pool in discharging to the lower river.
124, The dam site for the Passaie Section consists of flat rolling
lands which exterd over a valley approximately 13,000 feet wide. Along
the a.xis of the dam the greate:: portion of the valley floor is composed
of a layer of variable thickness of stratified fine alluvial sand and
overlying plastie clay and glacial till. Except for ore locality, no

rock was encountered by exploration generally within 100 feet of the sur-

face. In the valley well abovd the north abuiment of the dam rock out-

orops &t epproximately elevation 200 feet, mes.le, but dips sharply
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toward the dam, so that at the north abutment it is deeply covered &ith a
glacial deposit consisting of a compact mixture of clay, silt, sand,
gravel and boulders. Similarly, the south abutment consists of a firm
glacial moraine deposite. At the site of the spillway on the south bank
of the Passaic River, the surface layer of fine send with silt was found
to be 8 to 25 feet deep, underlain with hardpan or glacial till, below
which rock was encountered at a depth of 36 feet. Detailed data on founda~-
tion conditions are given in Appendix D.

’125. The main section of the dam (Passaic Section) would be a rolled
earth embankment 17,800 fget long with a meximum helght of 46 feet, a top
width of 20 feet, and a top elevation of 200,0 feét, m.s«l. (Figure 6)s
Embankment slopes in.th; higher sections of the dem, totaling 9,000 feet
in length, would be 1 on 10 on both sides below elevation 189 feet, mes.ls
and 1 on 3 sbove this level. IElsewhere, in sections having adequate
foundation bearing capacity, slopes would be 1 on 4 on the upstreem side

~and 1 on 3 on the downstreem side. An impervious core of compacted till
would be provided for the full length ahd depth of the embankment.

126+ The Pompton Section of the dam would extend 11,500 feet across
the Pompton River Valley from high ground in the vicinity of the old
Route 23 bridge in Weyne to the divide in Lincoln Park (Figure 7). This
section would also form the left benk of the Pompton River diversion
channel. Foundation conditions in this section are substantially similar
to those existing at the sbutments of ﬁhe main dem. The dam would be a
rolled earth embankment. It would have a maximum height of 45 feet, a
top width of 20 feet, a top slevation of 200 feet, m.s.l.,, and side
slopes of 1 on 4 on the upstream side and 1 on 3 on the downstream side.
An impervious core of compacted +ill would extend for the full length
and depth of the embankment.

127. The Conservation Section of the dam would extend a distance

cf about 16,000 feet along the alignment of Route 6 from the Passaic
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Section of the dam at Feirfizld to the divide at Pine Brook (Figures 5

and 6). The foundation conditions in this section are substentially
similar to those for the rassaie Section. The dam would be a rolled

earth embankment with & top width of 80 feet to accommodate & new six

lene highway proposed by the State for Route 6. This section would have
s maximum height of 25 feet, & top elevation of 187.5 feet, m.s.ls, and
vafiable side slopes to suwit foundation conditions as used in the Passaic
Sections An impervious core of compacted till would extend throughout
the full length and depth of the embankment.

128. The \spillway in the Passaic Section would be a concrete ogee
type structure, 620 feet in length, constructed on a hardpen foundation
on the south bank of the fassaic River sbout 5,300 feect from the left
abutment. Crest elevation would be 184.5 feet, with a lower weir, 120
feet long, having a crest elevation 1765 feet, mes.ls The spillways in
the Conservation Ssetion of the dam would have an sffective length of
1,200 feet and would comsist of five ogee type structures, each 250 feet
long, spaced along the length of the dem, with g crest elevation of 176.5
feet, messl. Outlet works in the Passaic Section (Figure 8) would con-
sist of twelve 6-foot by 5-foot conduits, located in the spillway section
at the Passaic River, and six 5-foot by S«foot conduits located at the

interssction of Deepaveal Brook with the embankment. Each conduit would

be equipped with gates. Intake elevation would be at 156.,0 feet, mes.ls

The ouflets in the Pompton Section, consisting of fowr 5-foot by 5-foot
conduits equipped with slide pates, would be located st ‘che‘upstream end
of the diversion chamnel and would discharge into the original Pompton
River channel. Ihtegrated wvith the outlet would be two 5-foot by 5-foot
siphon conduits equipped with slide gates to carry interior draimage from
the landside of the Pompton levee into the original Pompton River channel.
The inteke elevation of the outlet end siphon conduits would be about

160.0 feet, MeSols




129i The Pompton River channel improvement would involve deepening
and widening of the Pompton River downstream from the old Route 23 bridge
for e distence of 6,300 feet to Lincoln ivenue in Lineoln Park (Figure 7).
From this point a diversion channel would be excavated to carry the flow
into the conservaticn pool through a low point in the divide of Hook
Mountain at Lincoln Park. The channel would be 18,600 feet long snd
would have a 200- to 300-foot bottom width and side slopes of 1 on 4.
From the upper end of the diversion channel, a dry weether flow of 60
cefsse would be released into the original Pompton River channel by the
outlets snd siphon outlets.

130« The Pompton levee, for protection of Lincoln Park, Psquannock
and Pompton Pleins egainst flooding from the Fompbon River and the diver-
si;n channel, would extend for 21,500 feet along the right b;nk of the
diversion chennel and the Fompton River from Jaclson Avenve in Pompton
Plains to the divide et Lincoln Park (Figure 7)s» The levee would have
an average height of 13 feet, a top width of B feet, a top elevation
varying from 187.5 to 192.0 feet above mean sea level, and side slopes
of 1 on 4 on the water Side and 1 on 3 on the land side. Interior drai.n;
age vould be carried to the Pompton River by two siphon conduits (pare-
graph 128). |

131. within the reservoir areas, the levee for protection of the
community of Lake Hiawatha in Troy Hills would extend for 11,700 feet
along the right bank of the Rockaway River between Vail Road and Knoll
Road (Figure 5). It would have an mverage height of seven feet, a top
width of eight feet, a top elevation varying from 188.5 to 191.0 feet,
meSele, and side slopes of 1l on 4 for the water side and 1 on 3 for the
land side. One pumping plant would be provided behind the levee for in-
terior drainage. In addition the following facilities would be excluded
from the reservoir area by means of levees arnd flood walls constructed

to a top elevation of 188.5 feet, m.s.l., and provided with necessary
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pumping units for interior drainage (Figure 5)« The water supply works
of the Commomnwealth .ater Company and of Hast Orange near the Passaic
River, Canoe Brook and Slough Brook in the vieinity of Chatham would be
protected from backwaﬁer flooding from the impounded waters by the cou-
struetion of 14,000 feet of levee around the Canoe brook resérvoir;
10,000 fest of levee around the Commonwealth reservoir; end 3,900 feet
of lévee and 2,000 feet of conorete flood walls around eleven water supply
wells, three pumping sﬁatioﬁs and one transformer buildings Existing
sewage treatment plants in the reservoir area would be protected by the
construction of 2,500 feet of levee around the Caldwell FPlant, 1,200 feetb
of levee around ths Livingston Plant and 3,000 fest of leves around the
Chathanm Flant. The power plants of the Public Zervice Zlectric Company
at Beaufort and Hanover would be protected by 6,000 feet and 3,000 feet
of levee, respectively.

132, Additional work involved in the construction of the reservoir
and the Pompton diversion chennel would include the following (Figure 5):
The Jersey City water supply aqueduct, where if passes through the con~
servation pool, would be relocated to the soufh side of the pool. Ssc~
tions of Pine Brook Road would be raised to elevation 185.0 fest, mes.le
along the conservation pool and would be realigned to join Route 202 on
the left bank of the diversion channel. U. S. Highway Route 202, the
Delaware, Lackawanna and Western Railroad (Boonton Branch) and Paterson
Roa@ would be raised and bridged over the land cut of the diversion
channel in Lincoln Park. The bridges of the Erie Railroad (i. & G. L.
Branch), old State Route 23, and the Newark Aqueduct which cross the
Pompton River would be replaced by new structvres. Route 23 would be
raised to elevation 179.5 feet mes.l. for 4,300 feet through the Pompton
Section of the reservoir and the bridge carrying it across the Pomptom
River would be altered by replacement of two existing spans with three

new spans to provide a low steel clearance elevation of 178.0 feet mes.l.

aly.




Route 6, in addition to being raised to elevation 187.5 feet, m.s.l., by

being placed on the Conservation Lection east of Pire Brook, would also

be raised to the same elevation for about 11,700 feet west of Pine Brook
to upland in the vicinity of Troy Hills. One cemetery each in VWayne
Township, in Caldwell Township ard in Jlast Hanover Township would be re-
located. |

133. The reservoir area to be utilized for flood control storage
would be cleared of brush and fallen tiusber only below elevation 181.5
feet, mes.l. The cdnservation pool would be cleared completely below
the seme elevation.

134. The channel improvement work on the main stream below the
reservoir, to provide a safe discharge capacity of 16,000 cefes. at
Paterson (design flood 20 percent greater than the 1903 flood as modi-
fied by the reservoir), would involve the followings 1In the reach between
the mouth of the Fassaic River and the Dundee Dam (Figwes 9-11), a
channel 150 feet wide with side slopes of 1 on 3 and bottom elevation at
l?;@@ feet below mes.1ls (147 feet below m.l.w.) would be excavated from
the urie Railroad bridge (mile ?;?) to the Zighth Street Bridge (miie
15.0)« Thence the channel would exﬁend upstream at a wiform gradient to
elevation 0.0 feet, m.s.l. at a point 400 feet downstream from the
Wew York, Susquehanna and jyestern Railroad bridge (mile 16e4)e Local
protection works would be limited to the right bank in the reach extend-
ing from the 2ighth Street Bridge (mile 15.0) to the wall Street Btidge
(mile 15.7) where 1,000 feet of levee and 3,600 feet of concrete wall
would be constructed to form & continuous structure with an average

height of four feet (Figure 11). Top elevations of the structure would

vary from 15.5 feet to 15.9 feet, m.s.l. Omne pumping unit would be in-
stalled behind the protective workse In addition, 60C feet of concrete
training wall would be provided at three bridge abutments on the left bank

and 300 feet at one bridge abutment on the right bank. In the reach
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betwean Dundee Dam snd S.U.M, Dam (Figures 12 and 13), the island at West
Broadway Bridge (Island Park) would be excavated to the depth of the sur-
rounding bottom. A 4,200-foot concrete wall would be constructed along
the ripght bank from the irie Railroad bridge (mile 22.9) to the Hillman
Street Bridge (mile 23.8) and»c;ﬁe 4,500 fest long from below the Streight
Street Bridge (mile 24.1) to the West Broadway Bridge (mile 24.6). On
tha left bank & concrete wali 5, 3C0 feet long would be constructed be-
tween Short Street (mile 23.6) and Island Park. . (mile 24.8). The walls
on the ripht bank would have an average height of about 3 feet and on the
left bank about 4 feet. Top elevations would vary between 41.1 feet and
47,5 feet, m.s.l, Two pumping units would be provided behind the wall on
the right bank snd one behind the wall on the left banke In the reach
between S.U.M. and Beatties Dam, the plan requires no changes in the
existing channel. In the reach betwsen Beatties Dam and Two Bridges
(Pigures 14 and 15); the channel for its full length of 3.3 miles would
be excavated to provide a 200~foot bottom width with side slopes of 1 on
3; In addition three new tainter gates each 36 feet wide would be in-
stalled in Beatties Dams. In the reach between Two Bridges and the Two
Bridges Dam spillway (Figure 15), a distance of 1,500 feet, a channel
would bo excavated to provide a 250~ to 600~foot bottom width and side
slopes of 1 on 3. A lewee 1,600 feet in length and about 12 feet high
woul& be constructed on the left bank and a similar structure 800 feet
long about six feet high would be constructed oﬁ the right bank.

125, All levees in commection with the reservoir and chamel im=
provement plans would be rolled earth embankments with a top width of
eight feet and an impervious core and cutoff of compacted clay. Side
slopes would be 1 on 3 throughout, with the exception that levees within
the reservoir ares would heve 1 on 4 slopes on the weter side. (Figures
7 and 9). Flood walls would be of reinforced concrete with an 18=-inch

top width and with a steel sheet piling cubtoff extending on an average
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17 feet below the wall foundation to an impervious soil strate (Figure §).
Top ¢levations of both levees and walls would be established to allow a
freeboard of three feet above the design discharge except in the navig-
able portion of the river downstream from the Eighth Street Bridge where
a freeboard of only two feet would be provided because of the conserva~
tive design criterion applied in this reach, that the extreme high tide
of record would recur coincidentally with the peak of the design flood
(Appendix B).

136. Additional work involved in the channel improvement portion of
the plaﬁ would iﬁclude the construction of new bridges to replace the
Wall Séreet Bridge (mile15.7), 649 feet higher; the Erie Railroad spur
bridze (mile 16.0), 2.5 fest higher; the ionroe Street Bridge (mile 16.1),
1.5 feet higher; the N. Y. S. & W. R. R. bridge (mile 16.4) at its present
elevation; the lein Street Fridge (mile 24.5), 1.8 feet higher and the
Wiest Broadway Bridge (mile 24.6) at its present elevation. In addition,
the Lighth Street Bridge (mile 15.0), the Hillman Street Bridge (mile
2348) and the Arch Strest Bridge (mile 24.4) would be raised 6.4 feet,

2.1 feet and 4.1 feet, respectively. Two new side spans would be con-
structed in the Second Street Bridge (mile 14.4); and two old bridge
piers adjacent to the N. Y. 8. & Wi R. R. bridge (mile 19.0); the foot=
bridge (mile 22.9); and the ulberry Street Bridge (mile 24.7) would be
removed.

137. GSeveral factors have controlled the size and balance of wvarious
features of this plan. The maximum reservoir stage and, therefors, the
height of the Two Bridges Dam were limited by the high cost of land
acquisition above elevation 190 feet, m.s.l., and by the correspondingly
high cost of protecting certain developments in the upper reaches of the
reservoirs against backwater floodinge In this band of high-value pro-

perties are the lMorristown Airport and the borough of Chatham.




138. The reservoir plan herein proposed, involving construction of
the Pompton River diversion channel end dikes, provides the most practic-
abls means of excluding the lands and property in Lincoln Park,
Pequannock, Pompton Plains and Wayne from the reservoir area. The cost
of this plan is substantially the same as that of an ealternate plan in-
volving the construction of a dam across the Passalc River near the mouth
of the Pompton which would reguire no diversion channel but which would
include the Pompton Valley as a part of the reservoir area. The latter
plan, however, would involve social adjustments of & high order in re=-
1oca£ing the inhabitents of this populated area, and is, thersfore, not
considered to be in accord with the public welfare.

139« The conservation pool of the proposed plan was confined be-
tween Route 6 and the Passaic Section of the dam in order to aveid a
lorge stagnant shallo% pool in the reservoir area upstream from Route 6.
A large shallow pocol with less than G;foot depth of flooding would have
greatly increased the mosguito nuisance, and would also have had a dele=
terious effect on the quelity of the stored water for use as a domestic
water supply.' In contrast, the proposed conservation pool would be deep
enough to meet the requirements of both mosquito control and water supply
interests.,

140. Host of the highways, including Route 10, and all local rosads
in the reservoeir area would be retained at existing elevations. Route
23, in the Pompton section of the reservoir, would be raised to an eleva=~
tion only three feet above conservation pool level (elev. 176.5 feet,
mesels)s This policy of minimizing highway relocations was adopted to
reduce construction costs and because the possibility of rerouting
traffic during major floods offset elmost entirely any economic justifi-
cation for such constructiqn. In this connection it is noted that, under

existing conditions, these highways are now subject t flooding, and in

most cases the proposed reservoir would result omly in increasing the




period rather than the depth of flooding. However, Route 6, the major
east-west highway in the reservoir, would be raised for protection
against inundation because of the importance of this mein artery.

l4l. Deepening the 10-foot project section of the‘navigation
channel to 14.7 feet below mean low water above the Erie Railroad bridge,
(mile 747) is proposed due to the substantial flood control and naviga-
tion benefits which are directly‘obtainahle from this work.e

142, Plan 111 - local Protection Plan. This plen (Plate 5 and

Figure 16) provides for excavation of an eight and one-half mile reach

_of the navigation éhannel below Dundee Dam (Figures 17 through 19), and
& four mile reach of the chammel beio& the West Broadway Bridge (Figuées
20 and 21), and for the construction of walls and levees on both sides
of the stream at the two critical damage areas in Paterson and Passaic
(Figures 18, 1¢ and 21). Pertiuent data on the various features of this
plan are given'in Table X&V.

143, The improvemenf is designed to provide protection by walls and
levees sgainst fldoding from a recurrence of the 1903 discharge ’
(85,800 cefese at Pat&rson), in those looslized sections of the Lower.
Valley where dameges are moét‘severe. Where the channel is excavated,
veduetion in flood stages would be effected and for a recurrence of a
1903 flood, would amount to as much as three feet in parts of the channel.
In addition to protecting portions of Paterson and Passaie, the pro ject
would provide complete protection against a 1903 flood flow in Wallington
and #ast Rutherford. Levees and flood walls would be of the same desipgn

as those described under Plan II (paragraph 135). All works are planned

s0 as;ta permit their future integration into a oomplete channel protec-

tion plan for the entire river should such a plan ultimately be desired.
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144, Plen III would involve, in the reach between the mouth and
Dundee Dam, excavation of the navigation clannel between the Erie Rail-
road bridge (mile 7.7) and the New York, Susquehanna and Western Reilw
road bridge (mile 16.4) identical to the excavation provided under Plans
I and II (Figures 17-19), On the righ{; bank between Weasel Brook (mile
14i2) end the Wall Street Bridge (mile 15.8) 800 feet of levee and 9,300
feet of concrete wall would be ®nstructed to form a continuous struc-
ture with ;a.n averaze height of eight feet (Figure 19)4 An additionsl
900 feet of concrete wall would be provided on the right bank of Weasel
Brook between Passaié and Jefferson Streets. On the left bank of the
main stream between the Brie Railroad bridge (miie 13.3) and the Eighth
Street Bridge (mile 15.0), 4,500 feet of levee and 5,100 feet of con=
crete wall would be constructed to form a continuous structure with an
average height of six feet (Figures 18 and 19)s Top elevations would
vary {rom 18.1 to 22.5 feet, mssels One pumping unit would be prowvided
behind the wall on the right bank and two behind the wall on the left
bank. In addition, 500 feet of concretes training wall would be provided
at bridze abutments on the right bank and 800 feet at bridge abutments
on the left bank.

145, In the reach b’etweep Dundee Dem and S,U.l. Dam, the channsl
would be excaveted from & point B00 feet downstream from the East 33rd
Street Bridge (mile 20.8) upstream to & point 800 feet above the iest
Broadway Bridge (mile 24.6) (Figures 20 end 21). The improved channel
from its downstream end to the New York, Susquehanna and Western Rail-
road bridge (mile 22.7) would have a 250~foot bottom width; upstream
therefrom to the Sixth Avenue Bridge (mile 23.4) it would have a 300=
foot bottom width mnd thence to the upstream end of the improvement
above the West Broadway Bridge (mile 24.6) it would have a 210-foot
bottom width. Side slopes would be 1 on 3 throughout except where the

chammel is confined by walls. On the right bank a continuous concrete
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wall, 10,400 feet long would be constructed between the Erie Railroad
bridge (mile 22.9) and Prospect Street (mile 24.8), and on the left bank
a wall 7,400 fect long would be constructed between the Sixth Avenue
Bridge (mile 23.4) snd Island Park (mile 24.8) (Figure 21). Both walls
would have an average height of about six feet. Top elevation would vary
from 46.8 to 51.7 feet, messle Two pumping units would be provided be-
hind the wall on the right bank and two behind the wall on the left bank.
In addition, 1,200 feet of wmnoerete training wall would be provided at
six bridge abutments on the right bank and 800 feet at four abutments on
the left bank.

146, Additioral work involved under Plan III would involve modifioca-
tion end reconstruction of many bridgess. In the reach between the mouth
and Dundee Dam, the following bridge work would be required. The Union
Avenue Bridge (mile 12.9) would be raised 3.3 feet and new side spans
would be constructed st & corresponding elevation. The approach span of
the :rie Railroad bridge (miie 13.3) would be’replacsd with a new span
at a 14.9-foot higher elevation. The Gregory Avenus Bridge (mile 13.8)
would be raised 6.3 feet. The Second Street Eridge (mile 14.4) would be
raised 9.3 feet and the two side spans would be replaced. The Eighth
Street Bridge (mile 15.0) would be raised 12.3 fest. The Wall Street
Bfidge (mile 15.7) would be replaced by a new structure 13.1 feet higher,
the irie Railroad bridge (mile 16.0) by one 9.3 feet higher, the lionroe
Street Bridge (mile 16.1) by one 8.8 feet higher, the New York,
Susquehanna snd Western Railroad bridge (mile 18.4) by one 0.8 foot
higher and the Ackerman Avenue Bridge (mile 17.0) by one 6.3 feet higher.
In addition, alterations would be made in bridges crossing two of the
tributaries joining the mein stem in this reach, namely on Weasel Brook
where the wooden bridge at the mouth (mile 14.2) would be replaced by a
néw structure at a 12.4-foot higher elevation, and on Saddle River where

the Midland Avenue Bridge (mile 15.6) would be repleced by a new structure
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at a 14.4-foot higher slevation. In the reach between the Dundee Dam and
the 5.U.M, Dam the following bridges would be raised by the amounts in-
dicated: Market Street Bridge (mile 1B+9), 4.3 feet; wast 33rd Street
Bridge {mile 20.8), 5.3 feet; Erie Railroad bridge (mile 22.9), 5.7 feet,
and the Strsight Street Bridge (mile 24.1), 5.0 feet, The following
bridees would be replaced by new structures raised above the existing
clearance elevations the amount indicated: laple Avenue Gﬁagarawj

Bridge (mile 22.1), 4.0 feet; Bast 19th Street Bridge (mile 22.3), 6.5
feet; Sixth Avenue Bridge (mile 23.4), 1.3 feet; Hillman Street Bridge
(mile 23.8), 6.0 feet; Arch Street Pridge (mile 24.4), 7.8 feet; Main
Street Bridge (mile 24.5), 5.7 feet; and West Proadway Bridge (mile 24.6),
0.9 foot., In addition, two old piers no longer in use at the New York,
Susquehanna and ‘estern Railroad bridge (mile 19.0), the existing suspen-
sion footbridge (mile 22.9), and the motor car entrance bridge to Island
Park (mile 24,7 would be removed.

147, Local Protection, Weasel Brooks The plan for flood control

on Weasel Brook provides protection for the highly developed industrial,
comnercial and residential areas located on both banks of the stream
from Monroe Street (mile 0.7) in Passaic to Third Street (ﬁile 2.4) in
Clifton (Figures 23, 24, and 25)s The total length of the improvement
would be 8,700 feet, of which 3,000 feet would be in the city of Passaic
and 5,700 feet in the city of Clifton.

148. The improvement would afford protection egainst a recurrence
of the 1903 flood (design flood of 1,300 cufese at Clifton) which is
three times the discharge of the 1245 flood, the largest flood of recent
oCOWrrence,

149. The plan would involve the construction of a concrete flume
for prectically the entire length of the improvement including chennel
relocation at sharp bends in the existing stream, and provision of new
or reconstructed bridges ard culverts. Details of the plean are described

in the following paragraphs, and pertinent data are given in Teble XXVI.
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TABLEZ XAVI

PERTINENT DATA, LOCAL PROTECTION FOR WEASEL BROOK,

PASSAIC RIVER WATERSHED, R. J.

(Design Flood 1,300 c«f.s5s at Clifton)

Channel Excavation

Length (feet) 220
Bottom width (feet) 20 - 30
Bottom gradient (fest per foot) .C16
Conerete Flume
Type B - Reinforced concrete walls, length (feet) 2,080
Type C - Gravity walls, length (feet) 3,640
Total length (fest) 5,720
Average height of walls above paving (feet) 10
Width of paving (feet) 20 - 30
Conerete Culvert (Bxclusive of Bridges) Type A
Llength (feet) 1,670
Average width (feet) 20
Average inside height (feet) 10
Bridge Work (Culverts)
Number of new bridges 14 (a)
Number of bridges, strengthened 1
length (feet) 1,100
Lands, Basements and Rights-of-Way (acres) 11

(a) 1Includes 12 highway bridges, one railroad bridge and ore footbridge

150« 7The conerete flume, 5,720 feet in length, would consist in
part, of gravity v;'all sections (3,640 feet) and in part of reinforced
concrete wall sections (2,0B0 feet)s The concrete flume including cul-
verts (8,500 feet) would be aligned with the existing channel for 4,800
feet and realigned at various locations for 3,700 feet. uwidth of the
flume would vary from 30 feet in the downstream to 20 fest in the up-
stream portions. New walls would in general, have =& height of 10 feet
above the paved channel bottom with top elevation corresponding to the
general existing bank elevation. Existing walls between Sherman and
Monroe Streets in Passaic would be raised two to three feet. Compared
with the existing channel, the flume would have a chennel bottom generally

three to five feet lower and widths as much as 10 fest greater.
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151. Twelve existing highway bridges, one railroad bridpe and one
footbridge would be replaced by new bridges or culverts. Culverts would
also be constructed under some buildings and structures in the improved
channel., These culverts would aggregate 2,770 feset in length. In addi-
tion, the abutments of one existing bridge would be strengthened,

152, local “rotection, Saddle River, The plan for flood control

on the Baddle River provides protection for a concentrated industrial

and gommercial area located on the left bank of the river between Passaic
Street and State Highway Route No, 6 in the borough of Lodi, for a total
length of about 4,000 feot, and for a commercial and residential area
along a tributary stream entering the Saddle River about midway between
the limits of the proposed 1mproﬁenﬁnt (Figure 26). On the right bank,
except for a power plant which would experience‘only'minor flooding under
the design flood, the area is undeveloped. The improvement would afford
protection against a recurrence of the 1903 flood (design flood of
7;00053.f.s. at Lodi) which is twice the discharge of the 1945 flood,

the largest recent flood. It would involve channel relocation, levese

and wall’cOnstruction, and improvement of the tributery stream. Details
of the plen are described in the folloﬁing paragraphs, and pertinent
data are given in Table XXVII.

153. A sharp reverse curve in the existing stream immediately
above the Passaic Street Bridge would be eliminated by excavaticn of a
new channel, with a bottom width of 30 feet and a length of about 600
feet through low wasteland, A levee along the left bank of the reloca-
ted channel would be provided in lieu of a more expensive flood wall
along the existing channel, A sharp bend in the stream at the Arnot
Street Bridge would be &liminated by relocation of the bridge and excava-
tion of 3 new channel for a length of about 1,000 feet. The new channel
alignment would permit construction of a levee in lieu of more expen=-

give flood walls,
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TABLE XﬁVIz

PERTINENT DATA, LOCAL PROTECTION FOR SADDLE RIVER,

PASSATC RIVER WATERSHED, N. J.

(Design Flood 7,000 c.f.si at Lodi)

Sheunel Breavation

Tongth (feet) 1,800
Bottom width (feet) ‘ 30
Bottom gradient (feet per foot) .002
Barth Levees (Left Bank)
Length (feet) 2,200
Maximum height above ground, river side (feet) 20
Average height above ground, river side (feet) 10
Top width (feet) , 8
Side slopes, both sides : lon 3
Concrete Walls (Left Bank)
Length (feet) ‘ ‘ 1,350
Maximum height above ground, river side (feet) 20
Average height above ground, river side (feet) 10
Average height above channel bottom (feet) 17
Interior Drainage
Number of pumping plants required 1
Capacity of pumping plants (g.p.n.) 175,000

Bridge Work
Number of bridges to be raised. (dighway)
Number of bridges to be raised. (Utility Crossings)
Humber of bridges to be removed.

@ e

Lands, Easements and Rights-of-Way (acres)

15L. Work would also involve construction along the left bank of
1,350 feet of concrete flood walls and 2,200 feet of levees, up to 20
feet in height, lining and capping existing building foundation walls
at several locations, and construction of a retaining Wé.ll 250 fest
long and up to eight feet high to prevent encroachment of the levee
embankment on a railroad siding. Levee closures at limits of the proé
| posed improvement would be effected by raising streets a maximum of
six feet for an aggregate length of about 900 feet, 4 freeboard of
“hree feet above the design flow line would be provided for levees and

walls.
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155. Tﬁe Arnot Street Bridge would be relocated over the new channel
about 130 feet to the right of the existing channel and would be placed at
an elevation 9.5 feet higher than its present elevation. Two short
approach spans would be added as approaches. Two abandoned private
bridges would be removed, end four structures supporting pipes and a coal
belt‘conweyor crossing the river would bé raised.

156. At the mouth of a small tributary entering Saddle River from
the east, work would include the construction of a box culvert 14 fect
wide, 6.5 feet high and 450 feet long to replace an existing inadequate
culvert now carrying the stream beneath a large building; additional work
would involve the enlargement of the channel upstream end downstream of
the culvert to & bottom width of 14 feet; extension of an existing culvert
under a railroad siding through the new levee; installation of flood gates
snd construction of & 175,000 ge.p.m. pumping plant.

167« Local Proteetion, Molly Ann's Erook. The plan for flood econ-

trol on Molly Ann's Brook provides protection for residential, commercial
and industrial developments between West Broadway end Church Street in

the borough of ﬁaledon for a total length of about 6,000 feet (Figure 27).
The imprqvement would afford protection againsf recurrence of the 1903
flood (désign flood of 1,950 cefsse) which is ebout twice the discharge of
the 1945 flood, the largest recent flood. It would involve channel
straightening and .widening, levee and concrete flume construction, and
bridge reconstruction. Details of the plan are described in the following
paragraphs, and pertinent data are given in Table XXVIII.

158. The existing channel would be straightened and widened to 60
feet bottom width for a distance of about 1,700 feet from West Broadway
upstream 4o a peint below Belmont Avenug; and for a distance of about
1,400 feet from a point about 500 feet upstream of Hzledon Avenue to
Church Street. Riprap peving would be placed st the entrance and exit of

the paved flume.
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TABLE XXVIII

PERTINENT DATA, LOCAL PROTECTION FOR MOLLY ANN'S BROOK,

PASSAIC RIVER WATERSHED, N, J.

(Design Flood 1,950 c.f.s. at Haledon)

Item

Left %
Bank

Right |
Bank‘

1Channel Excavation

Length (feet)

Bottom width (feet)

Bottom gradient (feet per foot)

Earth Levees

Length (feet)

Maximum height above ground, river side (feet)
Average height above ground, river side (feet)
Top width (feet)

Side slopes, both sides

Concrets Flume

Length (feet)
Height of walls above paving (feet)
Width of paving (feet)

Interior Drainage
Number of pumping plants required
Capacity of pumping plants (g.pem.)

Bridge Work

Number of bridges to be raised (Highway)
Number of new bridges ‘ (Highway)
Number of bridges to be removed (Footbridge)

Lands, Easements and Rights~of -Way (Acres)

SRS TR

3,100
60
005 to 010
500
T
L
8
lon 3
2,800
7
30
1
17,000 i
|
1
5
1
15

2,L00

11

7

8
l1on3

50,000

159, Levee work would involve construction of a levee along the

right bank of the proposed channel in the reach between West Broadway and

Lee Avenue, sabout 1,000 feet long with a maximum height of 11 feet; and a

levee along the left benk between Lee Avenue and Belmont Avenue about

500 feet long with a maximum height of 7 feet,

The existing dike along

the right bank between Haledon Avenue and Church Street which forms one

side of the Lakeside Bathing Beach would be reconstructed to form a levee

for a length of about 1,400 feet and meximum height of 10 feet,
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of three feet above the design flow line would be provided for all levees.:
Pumping plants would be constructed behind the levees at the downstream
portion of the improvement to provide for interior drainage. A 17,000
gepsme pumping plant would be located on the left bank above Lee Avenue
end a plant of 50,000 ge.psm. capaecity would be provided on the right

bank upstream from West Broadwaye.

160. A concrete flume 30 feet wide ard 7 feet high for a distance
of about 2,800 feet would be required in the highly developed section be=-
tween Belmont Avenue and Haledon Avenue. A concrete weir would be pro-
vided at the upper end of the flume and a stilling basin at the downstream
ends A minimum freeboard of three fest above the design flow line would
be provided for the walls of the flume.

161. The West Broadway Bridge would be raised 2.6 feet, and the foot-
bridge downstream from Haledon Avenue would be removed. The five bridges
at Belmont Avenue, Row Street, Ida Street, Haledon Avenue and Church
Street, would be reconstructed to conform with the improved channsl, with
vertical clearences ranging from 0.3 feet to 4.1 feet greater than the
existing structures. The raised bridge approaches at West Broadway and
Church Street would form levee cleosures at the lower and upper limits of
the project.

162. Reconstruction of Lake Demmark and Picatinny lake Dams. The

improvement would provide for replacement of the existing Lake Demmark
and Picatinny Leke Dems by new structures with enlarged spillways to
accommodate safely, but with minimum freeboard, the discharge of a maximum
probable flood (Figures 28 through 30).

163+« The existing Lake Dermark Dem would be replaced by & new con=-
crete dam and spillway, about 575 feet long, founded on rock (Figure 29).
The non-overflow section would have a top width of five feet, & maximum
height of 18.5 feet, and a top elevation of 828.0 feet, mes.le A free~

board of 5.4 feet would be provided to the top of dem above an inflow
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flood of 5,800 ce.fes. {standerd project flood)e The spillway would be an
ogee sectionvlooated near the nmorth end of the dam. It would be 100 feet
long, and would have a crest elevation of 818.0 feet, me.s.l., which is
substantially the same es the elevation of the existing rock spillwaye.
The discharge chamnnel below the spillway would be about 95 feet long,
with a width varying from 110 feet to 60 feet, and would terminate in a
bucket for energy dissipations. The five existing 72-inch pipes through
the railroad and highway embaniment downstream from the dem would be re-
placed by & new railroad and highway bridge which would span the spillway
channels Two 18-inch outlets with menually operated gates would be pro-
vided through the non-overflow section at the ends of the sPillway; A
section of tle Wharton and Northern Railroad which crosses the proposed
dam near the south abutment would require raising a maximum height of
about three feet.

164, The existing Picatinny lLake Dam would be replaced by & new
sarth dam and concrete spil}way having a total length of about 1,200 feet
(Figure 30)s The earth section would have a top width of 20 feet, side
slopes of 1 on 3, a maximum height of 22 feet, and a top elevation of
7286 feet m.s+ls The maximum wabter surface elevation for the standard
project inflow flood of 7,800 c.f.s; would be 718.8 feet, m.s.ls, cdrres«
ponding to a freeboard of 6.4 feet to the top of dame The spillway would
be an ogee section locsted near the north end of the dam, and would be
125 feet in length with a crest elevation of 712.4 feet, me.s.l. The new
erest elevation is the same elevation as the top of existing flash boardss
A chute 8?.5‘feet long, a drop ssction 110 feet long with a drop of 16 |
feet, and a stilling besin 95 feet long, would be constructed with a uniform
width of 126 feet., Two 24-inch pipe outlets with manually cperated gates
would be provided through a short concrete non-overflow secr‘cion at the
south end of the spillway. A sheet piling cut-off 35 feet deep would be

provided in the foundetion under the dam and spillwey, and 20 feet deep
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under the stilling basin sill te prevent detrimental underseepage. An
existing highway bridge immediately downstream from the proposed stille
ing basin would be replaced by a new bridge with two 62.5-foot spans
raised about nine feet above the existing roadway, A single track rail-
road and adjacent highway which parallel the north wall of the new spill-
way channel would be relocated on higher ground toward the north for a

distance of about 1,800 feets

XVIL.. WULTIPLE-PURPOSE FEATURES

iﬁé, The Two Bridges Multiple-Purpose Reservoir (Plen II} was
designed to meet the desires of the State éonservation Department and
other interests for an increased dependable dry-season flow to be used
primarily for immediate water supply requirements, and also to accommodate
reasonable future water supply needs of the Northern Metropolitan District
(paragraphs 33 and 3,). The topographic and cultural features of the
reservoir area limit the volume of conservation storage which can be
provided economically to a maximum of about 70,000 scre feet, The depth
of the conservation pool would be sufficient to assure water of an
acceptable guality for domestic use with some treatment, The proposed
conservation storage would provide a regulated dry-season flow. of 300
~c.f.s, This supply would be available for use within esn area comprising
about 70 per cent of the Northern Metropolitan Districi, to the extent
required to meet future demands in that area, The State Department of
Conservation, after discussion with interested water supply agencies,
stated that an immediate prospective increase in the safe yield of the
Passaic River above Beatties Dam in an amount of £0 m.g.d, could be used
for water supply by existing water supply agencies as follows: 25 m.g.d,
for the North Jersey Water Supply Cormission, 25 m.g.d. for the Passaic
Valley Tater Commission, 25 m.g.de for the Hackensack Water Commission,
and 5 m.g.d, for the State of New Jersey, In addition, it is reasonable

to expect that Jersey City and Newark with aqueduocts adjacent to the
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conservation pool would elso require a portion of this water, Therefore,
the amount required to meet the prospective needs of the area that can

be economically servieced in the Northern Metropolitan District by addi-
tional water supply developed at Two Bridges was established at 80 m.g.d,
(12 c.f.s,) when the supply becomes aveileble and at 120 mg.d, or 186

c.f .5, at about the mid life of the structure in 1975. This amount con-
firms the estimates of future water suppiy requirements based upon popula-
tion and per capita consumption (Appendix C) and corresponds to an average
annual rate of increase of L m.g.d,, within the area which can be

serviced by the reservoir, over a period of 30 years, The surplus flow
available from the Two Bridges Reservoir would ultimately be absorbed

by future water supply requirements beyond 1975, and in the interim

period would bé available for other purposes such as inerease in primary
energy at downstream hydro plants and for pollution abatement, The ex-
,tent of the benefits obtainable under these categories is discussed in
Section XXI,.

166, Control works of the multiple-purpose reservoir would be
operated so asyto maintain the conservation pool during normal periods
~as mearly as possible at its spillway level of 176.5 feet m.s.. from the flow
of the “ompton River. The Passaioc River during these periods would by~
pass the conservation pool throéugh an improved Deepavaasl Brook, and would
discherge through the sixz outlet conduits in the Pesseic Section of the
dam into Deepavaasl Brook which discharges into the Passaic River below
Two Bridges. Flood stages above spillway elevation of 176,5 feet, m.s.l.
would cause discharge through the five spillways in the conservation
seotion of the dam leading from the conservation pool to the flood deten-
tion storage areea, lLowlands in the flood detention storage area up to
elevation 169 feet, meS.l. comprising sbout 43 per cent of the area
would be flooded on an average of once e year, 54 per cent of the ares

would be flooded every two years, 65 per cent once in ten years, and
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£G per cent once in 100 years, Under natural conditions without the
reservoir, 28" per cent of the aree is flooded about once a year, 33 per

ceng every two yeai-s, 48 per cent once in ten years and 75 per cent once

in 100 years, If adaopted as a project, the reservoir would be constructed
with Federal funds sugmented by local contributions or their equivalent

4s determired by allocation of costs in proportion to the reservoir capacity
utilized for water resources conservation and flocd controls The project
would be operzted by the United States, with releases made from conservation

storege in accordance with the desires of water supply and pover interests.

XVIII, RECKEATIOWAL DEVELOPMENT

167. Two Bridges Flood Detention Reservoir (Plan I), A definite

need exists for recreational development in the Two Bridges ares,

in view of its proximity to large centers of population and the lack
of adequate existing recreational developments, New Jersey communities
with an aggregate po,pulatién of about 1,000,000 persons are located
from 6 to 17 miles from the ares, while the vast population of New York
City is distant an average of only 20 miles from the dam sites The
econemic level of the population of this area is well above the
national aversge., Types of recreation which were considered, included
plenie grounds, §1ayfields, and hiking and riding trails, Consideration
was given to the possible development of small permanent lakes around
the periphery of the reservoir at ¢levation 184,5 feet m.s.l. by con-
struction of small dams at the junction of several tributary streams
with the Passaic and Rockeway iivers in order to provide swimming,
boating and fisghing facilities for an estimated day-use design load of
about 15,000 persons, However, a preliminary survey indicates that

the lakes which might be formed near the periphery of the reservoir
would not be of adeguate size to meet the anticipated needs, and the

lowswator runcff of the tributaries would be insufficient to insure
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against stegnation, Moreover, the prevalence of the mosquito nuisance
under'existing conditions in this general locality would erdiharily}
prec¢lude provision of overnight ;eereational~facilities. However,
1owaring~of.the outlet of the Two Bridges Dam, installation of gates

in Beatties Dem and construction of drains in the reservéir, area leading
to the outlet would considerably alleviate the local mosqui;co nuisance,
Under these conditions extension of the recreational facilities to
overnight use might ultimately prove practic.a.‘byle. It is conecluded fhat
the detention reserveir affords little opportunity for recreational de~
velopment of these types.

168, However, there is opportunity through Federal or state owner-
ship of the lands to preserve a wild life refuge in the area, particulers
ly in the Troy Meadows, This locality is by far the mes£ important
wild life habitat of its kind within 150 miles of the New York metro-
polité;n area., |

169, Two Bridges Multiple~Purpose Reservoir (Plen II), Introduc~

tion in the Two Bridges Reservoir of a conservation pool having a wabter-
surface ares of about 6,200 acres would afford consi derable incidental
reerea;tionai value, Evaiu’ation of these benefits in monetary ta’fms is
&iffé.eult because of‘_intangible valueé. A feasible site for recreational
development would be provided al&ng the west side of the conservation
pool faf'a diétance of about three miles along Pine Brook Road between
Passaic Avenue and Hook Mountai;n‘ Road, The site would be about a half
mile wide and would inwlve relocation of Pine Brook Road west of its
present location, This site could accommodate a day-use locad gf 8,000
to 10,000 people, Since the area would be adja:;én.t to the paft of the
project to be used for water supply, the use and éevelopmen‘b of the
perime‘baf should be controlled direcﬁly by the State or County.

170« A report on the recieational resources of the Two Bridges

Reservoir compiled by the National Park Service is inmcluded in Appendix J,
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AYR,  ESTINATAS OF FIRST Q08

171. Gensral, The estimated first costs of the Two Bridges Deten~
tion Reservoir Froject (Plan I), the Two Bridges Multiple-Purpose Reserwoir
Fro jeet (Flan II) and the loeal protection project on the main streem (Plen
III) =re summarized in Tebles XXZK, X£X, and XXXI. Summariss of the esti-
mated first costs of channel improvement projects for Weasel Brook, Saddle
River, and Folly inn's Brook are given in Table XXXII, and the estimated
costs for reconstiruction of Lake Demmark end Ficatimny Lake Dams nre given
in Table XXATII. A4All estimates of cost are based on May 1948 prics levelss

Detailed cost estimates for these plans are contained in Appendix Fe

X, BITILUATES OF AMNUAL CHARGES

172. ZHstimates of anmial cherges are based on interest charges of 3
" percent for Federal expenditures and 3%‘percent for non~federsl expendi~
tures. Charges for smortization of the variaus structures are based on a
life expectancy of 50 years. ALll estimates are based on lay 1948 price
lovels. The estimabed ennual charges including operation and meintenance,
and anmnual cperation end maintenance costs for the Two Bridges Detention
Reservoir Project (Plen I), the Two Bridges Multi?le~?urpose Reserveir
Pro jeet (Pl&h II), &ﬁd the Local Frotection Project (Plan 111), are con=
tained in Teble XXXIV. Bummaries of the estimated annual charges ineluding
operation and meintenance and annual costs of operation and weintenance
of the chanrel iuprovement projects for wWeasel Brook, Saddle River and
lolly gngﬂs Brook ere given in Tuble XXXV; Lstimated annval charges in-
cluding operation ard meintenance and arnusl cost of operstion and mein-~
tenance for recopstruetion of Laie Denmark and Ficatinny Lale Dems are
given in Table XXXVI. Deteils of tle estimated anpual charges are given

in Appendix F.
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TABLE XXIX

&STIUATE .QF FIRST COST

PLAN T - TNO ERIDGES D T ANTION RESbRTO'R

WITH MAIN STRILY CHANNEL INFROVAVENT

PASSAIC RIV:R WATERSIED, N. Jo

(lay 1948 Price Level)

Estimated Cost in Dollars
Item ‘
Federal Non=Faderal Total
DAL AND RASERVOIR
Pussaic Dam and Reservoir
Construction 23,267,000 - 23,267,000
Relocations 5,200, 000 - 5,200,000
Lands, fasements and Rights-
of-Way 14,400,000 - 14,400,000
Sub~-Tetal 42,867,000 - 42,867,000
Rounded +to 42,900, 000 - 42,900,000
Pompton Diversion Channel Dam
and Dikes
Construction 22,832,000 - 22,832,000
Relocations 4,582,000 - 4,582,000
Lands, fasements and Rightse
of-iiay 420,000 - 420,000
Sub-Total 27,834,000 - 27,834,000
Rounded to 27,800,000 - 27,800,000
Total - Dam and Reservoir 70,701,000 - 70,701,000
Rounded to 70,700,000 | - 70, 700, 000
CHANNGL THPROVTTW‘W
Chamel Excavation 3,975,000 - 3,975,000
Levee and Wall Construction 4,848,600 - 4,848,600
Alteration of Featties Dam 91,500 S 21,500
Utilities & Interior Drainage 2,560,000 232,000 2,782,000
Dridges and Approaches 1,576,100 1 1,164,700 2,740,800
Lands, Easements and Rights-
of ~liay - - 8563, 100 853,100
Total - Channel Impro vement 13,041,200 | 2,249,800 ‘15,2915000
Rounded to 13,000,000 | 2,300,000 15,300,000
GRAED TOTAL - PLAN I 83,742,200 | 2,249,800 86,992,000
. Rounded to ‘ 85 700 ,000 | 2,300,000 86, 000, 000
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TIBLE aauk

mSTIﬂ

™ OF FIRST cost

PLAN I - TJO BRIDGuS NULTIPL& FURPOSE RE SERVOIR

WITH mAIN STRmAM CHANNEL IMPROVE&ENT

PLSSAIC RTVAR ATERSHED, N

(May 1948 Prics Level)

: J‘

1% Estimated Cost in Dollers
em
’ Federal - Non-Federal Total
DAY AND RESERVOIR
Passzic Dam and Reserv01r V
‘Construction 27,313,600 - 27,313,600
Relocations 8,780,400 - 8,780,400
Lands, casements and Rights- B
of~liay 16,400,000 - 16,400, 000
Sub~Total 52,494, 000 - 52,494,000
Roundad to 52, 600, 000 52, 500,000
Pompton Divers;on Channel Dam
" and Dikes
Construction 23,012,000 - 28,012,000
Relocations 5,115,200 - 5,115,200
Lends, lasements end Rights~ : o
ofwiny 419,800 - 419,800
Sub=Total 28,547, 000 28,547,000
Rounded to 28, 500 000 28,500, 000
Total - Dam and Reservoir 81,041, OOO - 81,041;000
Rounded to 81 000, oooa - 81,000,000
CHANNEL {MPROVEMENT
Channel Zxecavation ( 3,975,000 - 3,975,000
Levee and VWall Construetion 4,848,600 - 4,848,600
Alteration of Beatties Dam - 91,500 - 91,500
Utilities & Interior Drainege 2,550,000 232,000 2,782,000
Bridges and Approaches 1,576,100 1,164,700 2,740,800
Lands, iaesements and Rightse B .
of-nay - 853,100 863, 100
Total - Channel Improvement 15,041,200 2,249,800 | 15,291,000
Rounded to 13 000 OOO 2,500,000 15,300,000
GRAND TOTAL - PLAN IT 94,082, 200 z 249,800 | 96,352,000
Rounded to. 94,000 0001 , 300 000 96, 300,000 -

a  Includes aes,goo,ooo alleested to cﬁnsorvation wse, 8 nonsFederal

charge (Table KLII) I T DR

17




TABLE XXXI

l..-STJ._' (a.:;..}

B e —.

OF #TRST COST

d,]-x.)-m I...LI - I-’ua—Tl\- (‘T;:. }.[a...l C‘.{"‘.\JHZ\F“\L ._.LAPR(JVU‘...ANM

FL33.IC RIVER WATERSHED,

(May 1948 Price Level)

ustimaced Cogt in uollﬂx&

Ttemn
Eegeral ¥on=Pederal Total
!
P EOUTE TO DUEDIE DAY
Channel lxcavation 2,792,800 - 2,792,500
Loves end Wall Constructlion 8,259,700 - 5,269,700
Utilities & Interior wrainaps 1,764,700 144,300 1,909, 000
Bridggs nnd Approcches 2,388,000 1,701,000 4,084,000
Lands, Eagemﬁnu and Eightsa-
Of-’-\‘i‘-.‘&;‘;r ' - 1,362,800 1,562,800
Totel - Jlouth %o Dundee Dan 12,199, 500 3,208,100 18,408,000
Rounded to 12,200,000 3,200,000 16,400,000
QUNDEs DA TO Su.U.is DAK
© Chunnel Dxeavation 1,680,700 - 1,850,700
levee snd Wall Construction 7,212,000 - 7,212,000
Ubilities & Interior Drainage 2,855,100 335,500 3,120,600
Lridges snd Approsches 820,700 2,177,600 2,798,300
Lends, sesements and Rights-
of gy - 1,988,400 1,588,400
Total = Dundec Jm to 3.U.0. Dam *12 368 500 4,501, 500 16,870,000
Founded ! g,ucc * 600 I Soc 000 16,900,000
GRAVL TUTAL - PLAY 24,5Pa 400 7,709,600 | 52,278,000
Eounded 4o ;34 800 uoo 7,700,000 32,300,000
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TABLE ZXXIT

s A 53

ESTIMATE OF FIRST COSY

LOCALL PR "“‘“C"".L“Y PLAKS - MINUR '.LPI:‘UT&.PI“S

Pl S‘w‘,&l R.LVEK em“‘m&S 18D, Ne da

(May 1948 Price Level)

Estimated Cost in Dollars
Ttem - ‘
Federal Non-Faderal Total

Wensel Brook 2,650,000 1,100,000 34 780,000

Saddle River 1,235,000 240,C00 1,475,C00

Holly inn's Erock 1,450,000 . - 480,000 1,940,000
: { . i
i'.m‘_w_ § 2 J -

L»A x‘s..»}s..L.a.,L

n.S”‘ MATE QF FIRST COS8Y

RECONSTRUSTION OF LAKE DENMUARK AND FICATINNY LAKE DAUS

PASBAIC RIVIR WATIRSHED, W Jo

(May 1948 Price Level)

P e

PR, i s iy sy

gstimated Cost

Item in Dollars
(Federal)
L&ka Dermarl: Dﬂm
Construction 263, 200
Eelocations and Eridge Recounstruction ' ‘78;,800
TOT AL 422,000
) Rounded te 450,000
Picatipny Loke Dam
Construction 1,146,400
Relocations and Eridge Reconstruetion. ‘ 181,800
TOTAL | 1,328,000
Rounded to 1,350,000
EGR“xD TOTAL = Lake Eenmary and Picetinny Lake Dams 1,760,000
¢ Rounded to I . 1 SOS 000 .
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TABLE XXXIV

ANNUAL CHARGES (INCLUDING OPERATION AND MAINTENANCE)

BLANS I, 1T, & 111

PASSAIG RI?ER'KRIERSHED, Ne J‘

(May 19L8 Price Level)

Item

Annual Charges in Dollars
(Including Operation and Mﬂintenance)

Federal

an-?eéﬁral

Total

PLAK I~ TWG BRIBGES DETEHTIGR RESERVGIR WITK CHANNEL IVPRGVENEET

Dﬂn & Reservoir
Channel Improvement

Total - Plan I

Dem & Reserveir
Chammel Improvement

Total -~ Plan IT

2,749,100 |  L6,000 2,795,100
55:7,7 m&,gog 686,600
3, 286 800. 19Lt,900 3,L81,700
p:.m II - TWO BRIDGES mﬂ%m%ss BESBRW}R ?ma m&gggz. xm
53?,700 ) 1&8 960 6% 600
3,625,9008 | 262,900 , ?;,"888',800
Llocated to

a Imeludes mmnual charges ¢f §1,0LL,000 ion 126, 300,000 al]
conservation uso, & nan~?ederal eharga (?

Orpgel %’“f’ﬁﬁnsmﬁm

Dundee Dam to S.U.M« Dam

Total ~ Plan IIIT

Item

Gperatlon and Ea;ntenanee

PLAN T - TWO BRIDGES DETENTIQN RESERVQ

Dam & Reservoir
Channel Improvement

Total - Plan I

Federal Non»Federal . Total
IR WITH CHANNEL IM?RGVEM&NT
119,000 0 119,000
33,000 50,000 83,000
50 GGO 202,000

PLAN II - TWO BRIDGES EBLTIFLE*FERP@SE RESERVQIR

JITH CHANEEL IMPROVEMENT

Dam & Reservolr 72, 61,500 134,000
Channel Improvement 33,000 , 50,000 83,000
Total - Plan 11 135,500 | 111,500 z‘;\y,aaok
_ PLAN I - LOGAT, PROTECT JON PLAN

Channel Improvement ‘ . ,

Mouth to Dundee Dam 20,000 | 21,000 51,000

Dundee Dam to §,U.M, Dam .0 ’ﬁ §SzQ00 L5 ,000
Total - Plan IYI - 30,000 - 66,000 96,000 |
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ANNUAL CHARGES
LOCAL ,PROTE‘CTIQE? PLANS =~ MINCOR TRIBUTARIES
PASSAIC RIVER, Y. J,
(May 1948 Price Level)
E Armual Charges
1,{.; om ‘ (Including Operation and I“:Iaintenancea}
Federal Non-Federal Total

| Vesee'. Brook 102,800 60,100 162,900
Saddls River 48,000 22, 700 70, 700
Molly knn's Brook = I 56,000 36,000 52,000

, i )
ANNULL COS??S OoF DP?.‘JEU":‘I‘IQI*? D M’;IETEI\FM?CE
(¥ay 1948 Price Level)

i * ? * T ]

% Item Federal Non-Federal Total

| Weesel Erook 0 12,000 12,000

i Seddle River 0 11,000 {11,000

| lolly inn's Brook 0 ' 12,000 12,000
o ; %
- TABLE XXKVI
ANNUAL CIAKGES (INCLUDING OPERATIOF AND FAINTENANCE) AND
ANNUAI,; COSS, OF OPER?;TI&.}IE AND Il&IHTE‘S&B}CE
RECONSTRUCTION OF LAKE DEE\EMKAW PIC;’%TINNY LLEE DANS
PASSATC RIVER, N. J.
(Vay 1948 Price Level)
E— T Rl Gort
i o ' of Operation
Tten - Chamges 1 4 Iint.

, v ; , A , Federal |  Federal
Reconstruetion of Lake Denmark Dem 25,400 8,600
Reconstruction of Picatinny Lske Dam 1 63,100 11,500

Total 88,500 20,100




XXI_ ESTIMATES OF AVERAGE ANNUAL BENEFITS

173. Basis of Average nnual Bemefits. Benefits which would accrue

to the various plans of improvements are summarized in Tables XXXIX and
XL., Details are given in_&ppendi# G; Thsse‘bg;;fits include in varying
degrees |

W Benefits,direcﬁly:aﬁtfibutabla to prevention of flood
damage; |

b Gollateralnbsnefigs attributable to additional water supply,
abatement of stream pollution, iﬁcreaseéefirm power gen»réxing capacity
and aﬁa%gy.‘ﬁmprovement to‘havigat&an;‘féaugtian'af\thefmoaqniﬁa,ﬁuisanee
and enhangement of land valueés and

ey Intangible benefits,
&lthough the Passaic watershed is interstate in character, all direct
benefits under the plans discussed in this report will accrue exclusiﬁely
to areas in the Stéta of New &ersey, The basis for determining the average
annual benefits is outlined in the following paragraprhs. In order that the
flood beﬁefits, Wﬁich are based on July 1946 valuations of flood damages,
might be made directly comperable with the estimated costs which are based
on May 1948 prices, a conversion factor based on the Bureau of Labor
Statistice consumers price index was used for the adjustment of the benefit
values.

174 Flocd Control Benefits'fggg Reservoirs, 4&nnual flood benefits

dérivad from operatién of the reéervairs ih Plens I and II were obtained by
evéluating the total annual preventable, recurring flood damages‘up to

standard project flood maghiﬁﬁde under present conditions; and subtracting
from this value the residﬁ&l annual déﬁ&ges which would prevajl &fter come
pletioﬁ of the im@revemaﬁt;y The flood bénefit8~in the fesefvair ares due
to elimfnaﬁien of losses beecause of &ike‘proteciicn'an& removal of ?ré@ertg

through acquisition were inclﬁded;.énd an adjustment credit representing
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the annual benefit from advance replacement of existing improvements was

also added to thé, flood benefits. & swimsry of the average annual flood

benefits for Reservoir Plans I and II, including chemnel imprma’e@ients
is given in Table XKXVII,

~ hverage knnual Flood

Benafzts in Dol a :lé

Reservoir

g s ot o

Channel:
Improvement

- bdjustment

for
&dvance

of

| Structures |

- Replacement |

Total

ELAN I

'fﬁmsﬁream from
Reservaoir

fTaﬁal area

Plithin Reservoir | -

105,000

115,800

Rounded

I 2’[534’2‘

2,504,000 |

PLAN IT

jDounstream from
| Reservoir

;Tetal Lrea

“Iithin Reservoir |

© 1,700,100

575,400 |

105,000

1,918,000 |

2,275,500

{30,500

135,500

Rounded

2*523!

5 ¢

benefits at localities along the main strean which would be protected by

walls and levees in Paterson and Passeiq{Flan III),

annual preventable damages only up to floods of design magnituée. Where

channel excavation only would be provided under tids plan, enfmal flood
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evaluated as the difference tetween ’ehe 'total a.nnual preventable da.mé.ge

up to the standard project flood without the channel improvemenﬁ and

the residuel annuel damages after such impro vemanﬁ;- Annuel flood beizef‘itﬁ'
along tributary streams were evalusted by the same methods as for the main
streams In the case of chanmel improvements au‘épi;emﬁtiné raser'mirg pro-
jects, (Flans Iexil I1),tha annual fleod benofits were evaluatedin a similar mamar,m ,
in the case of the channel improvement, enslysis was based upon flo’wﬁ,
after modification by the reservoire . In all estimates of annua) flood
benefits the assumption waéi made that the design flood would occcur once
during a i’if‘by-syaa_i ‘eaommib life of thsr protective structures. A sum-
mary of average ennual flood benefits for local Protection Plan III is

given in Table XXXVIII,

TABLE XXXVIII

AVERAGE ANNUAL FLOOD BENEFITS, PLAN I1I,

LOCAL PROTSCTION PLAN, MAIN STREAM

PASSAIC RIVER, NEW JERSEY
(May 1948 Price Lev&i)

Average Annual Flood Henei‘its in Ebllars ‘

Mouth (Newark) mmaee Dam {Cllfton) Mouth (E«Iewark}\
Iem to to to.

Dundee Dam S¢UsM. Dam (Paterson)| S.U.M. Dam
{Clifton) | ;, o (Paterson)

Walls and Levees 398,310 ' 430,640 . 828,950
Channel Excavation 93,170 27,010 | 120, 180
Adjustment for Ade

vance replacement 4 [
of structures - 105,800 132,600 238,400

Total 597,280 590,250 1,187,530

Rounded , 1,188 ,000
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176« Bemefits from Reconstruction of lake Denmark and Picatinny

Iake Damss The benefits which would accrue to the reconstruction of the
spillweys and dams at Picatinny Arsenal are reducible to an annual basie
only on an assumption as to %hen these struetures will fail, inasmuch

as failure of the dams will occur only once, the total flood losses which
would be inflicted upon downstream‘;roperties‘as a result of a single
failure can be directly compared with the capitalized cost of serrective
works, including meintenance and operation, in determining the justifi-
cation for the project. Investigations by this office indica%e that the
daﬁs and spillways could not safely accommodate a»major flood. Based

on the data furnished by the Commanding Officer, Picutinmy srsensl, direct
dameges from failure of the lake Denmark and Picatinny Dams would tetal
about §1,600,000 within the limits of the arsemal, ibout 30 buildings
housing complex technological ordnance equipment and suppliecs, labora-
tories, and records would be inundated as a result of such a failure. Of
even greater significance is the indirect demage which would occur through
the loss of the water supply afforded by the two lakess Loss of this
supply, and the time required to feplenish the lakes after emergency
repairs to the dams, would entail a complete shut-down of operations of
the entirc drrenal for a period of not less than six months and possibly
long: ~. Under normel peace-time schedules the corresponding loss in )
production is estimated at $3,500,000 or a totel direcet and indirect loss
of 5,100,000, If this loss were to be distributed over a 50-ycar periocd,
the annual loss would be $102,000, Similarly, should failure ocour during
a National emergency, the ennuel losses would be many times this valuee
These damages do not inelude addiiional indirect damages to other units

of the army and Lir Forces relying on the technological rescarch activi-

ties of this &rsenal to keep abreast of the rapidly changing pattern of war.
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In addition, should 'bhes Boonton ’wa:ber supply dam be destroyed in conse-
quenca 01‘ the upstreeen dam failurea, uat enly would ’che direct costs of
replaeement be vary great. but the :mdirect costs of depriving Jersey

Gity and Eobaken of ’cheir watar supplzes muld be ca,tastmphic and in-

: eal eula‘ble.  The f‘oregeing annuo.l damages would acerus as annval beneﬁta

to be eomgared ta ammal ch&rges for reeonstruetwn of ’ehe dams and spzll—-
ways to assure them against fulure.‘

/ 177. Water Suppl_v Benefxts. Benefz.ts for water supply would accrue

only to i:he !‘wo Br:l.dges &ult:ple-?urpose Resarvou‘ (Plan II)s Based upon

tho past trend in water cansumption in ‘bhe area which ¢an be served from

the conservation pool in the Tm Br;dges Reservoir (paragraph 165), an
additional supply of 80 m.g d. will be reqmred to satxsi‘y 1mmedie.te pro~
sgective demands when the supply becomes availe.blee, and & total of 120
m.g.d. at the midlife nf the reservoir in }.975 whmh is 9.130 the average
deummd over the 50-year 1ife af‘ the pro.}ect. Even though 11: is an‘wa-
ps:tzad that all of the amlable sapply in the cangervatmn pool will
ultimately be abaorbad in water supply usa, fer the pur}losa oi‘ cempm:mg
watav supply bemefits i‘or this repor‘t; only‘ the prwpec{:ive 1975 reqmm‘-
men*bs of 120 mag.d. were . used; The pmnclpal beneficieries of this supply
'muld ba the munwipahties in ‘bhé northem metropalxtan dlstriat nuw
serwd by the follmng systems : Wanaque, Eatskensaak Waﬁer companw
Passaie Va.lley, Jersay city a.n& Newark, |

1?8. The value of water s\zpply beﬁef;xts wes es*kimated from a compar<
isen of thﬁ costs i‘ar emparable supphes at other sz.tes in New Jersey, |
New Ycrk and New Englanda An mmediata compamson is available 1009.113:
in the quua development mthm the Passaie wwbershad which was aozr—
structed during the parm& 1920-1930 %o pronﬁa a4 safe ;gj.eld or 82 m.gid,
at & cost of $26,5“ 000, er whioh 3114.86&, represented the cost of
the dam and rsservoir, and $11.700,i360 the cost of the delivery aqueduot.,

AdSuSﬁnént of these values to May 191‘:;8 mce levels {Index 2,1) indicates
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that the present-day total cost of this wdter supply would be $685 ,~Q0‘0
per m.g.d, of which $§82,600 per m.g.d; would be attributable to the dam
and resarwir.' A further oeiiméri son is provided by the Bunnvale project,

in the Rariten River watershed which was proposed in 1930 by the North

Jersey I}istriﬁt Water Subply Co ssion. The estimated cost of this pro-
jeet, designed ’oc provide a safe Z?yiald of 155 m.g.d. was $43,170,000 of
whioh $2},210,000 represented the 6039'!3«: of the dams and reservoirs and
$18,960,000 t’f’xe cost of the deifivaryx aﬁﬁe&uc’o and appurtenant works.
Adjustiﬁg these costs to May 19&8 price ie?els, provides a presente-dey
value fbr the water supply from this éﬁgrojekct of $601,000 mig.d., of
which $337,000 per m.g.d. regreséﬁﬁs the value of the étorage. The

New Jorsey State Water Policy Comnmission in o 1945, "Report on The De-
velopment of A&eq%‘ce Water Suppliecs fgr I;icr{:h and South Jersey,”
estimated the cost of the Dock Watoh Hollow project in the Rariten River
watershed at about $30,000,000 for a yield éf 75 mg+d. The value of
water supply under this project; adjusted to Mey 2.91:,8‘ price lsvels,
would be §$58L, 000 per m.g.d. 'inciudihg aquédmt, , A sumary of the

costs of other water developments is gi?exi in Ayppé/ndj.x G, Table 617,
Based on the feré&ﬁi#% costs, it is aﬁpai'ent ‘chat & capi:&a;ln value of
tho additional water supply from the Iwo Bri dges Reservoir project,
taken as $300,000 per m.g.d., is reasonably eonservaﬁveq The corres=
ponding snnual wai;er supply benefits attributable to the project from an
irmediate yield of B0 m.g.d. at an annual charge of four percent on this
aapitaliéegi unit value would be 5'5960,000, on a yield of 120 m.g.d. woul&(

be $1,410,000, and on a yisld of 160 m.g.d. would be $1,920,000,

179: Pollubion Abatement Benefits, The benefits which would
accerue to the reservair plan through pollution asbatement by inerease in
low watei" flow are based upon an evaluation by the United states
Publie Heait}i Service of $3.00 per 6.f.s~day inorease over the une

regulated minimum ﬂry season flow of 68 of 8. (Appendix,&; Part I11),
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This is en average aéaaonal value a.pplicable to the period from June

through September, After diversion, fer W tar supply of 186 a.f.st

(120 m.g.é ) there woulﬁ be availabla fer pollution abatemenﬁ a depend- :
able sumer flow of 114 o.f.s. or L6 a.f;s. abeve the ams’bing unragula-
tod minimun i’low. On this basis the annual benef‘r& “chrough pollutian '
abaﬁémenﬁ ‘would be $17,009. Tha cost af‘ prondmg the inar@mamb stor-»
age in the Two Bridges Reservoir ﬁn @ramde 11 e.f +8e. tiexgendable low-v

water fle«w for polltztz,on abatament would be oemsi&erably less than the

cost of providing the neeessary s’cm*age by & sept Aate oonservaticn dem

and reservoir emd the coat of provithng an alternate methad. of‘ pollua-

tion abotement.

180, ?owe‘rersenei’itfs. The benefits mch vmuld accrue to the

resorvoir plan through incree;sed hydrc power genera,mng aapac;ty in
downstresm plants are based on an ,,evalua‘bm}; ’by the Federal Power mmn
Hission of $20.60‘per Kw of inereased fim caéacity and 3.5 mills pér
Kwh of inoreased emergy, (Appendix J, Pa.rt v, Fig. 2). ‘The Federal
Power Commission also determined tat d&velopment oi‘ pwrer st the dam
site would afford a very low degree of economie ‘justifiea;.tiam However,
based on the total storage available ‘f!ar;’pvonsetkvajbiéﬁ/use, less the
storage re;;uir:éd to firm-up stream finw fo:f we.t:er ‘sf\:«'xp’ply andypéllut}ién
abatement use, and based on the most cr‘ifti’c‘alr dry periods of stresm
flow on the Passaie and Pampton Riﬁa’r"s, it wais cqmpwbed vthat ka &épan&-
able stream flow of 220 c.f.s. in the fa}.l and mnter seasons would be -
available for use inm moreasmg the power now bemg daveloped at &ovm~
stream plants. On this seasopal dependable flow, the COmJ.ssien has

evaluated the power benef‘xts of Plan I I at $82, m a.nnually. Preliminary
estimates ‘indicate the cost of a separaba equivalant power dem and reser=~
voir would be greater than the cost of providlng the incremental storage

for power use in the Two Bridges Reservou-. The value of the power, capi-
"talized at the rates used in this report mld be $1;975.hﬁ0,er in round -

rigures,iz,ooogeoe. Benefits to this extan‘l: wauiﬁ aaarua to the eity of
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Paterson and the Passaic Velloy Water Gmmissin, the owners of the two power dams
in the Pesseic River, as a direct result of the construstion of the storage
reservoir by the United Statess Thé two power projects are not now under
license, but it is understood thet under the provisions of Section 10f of
the dederal Ffower Act, approved June 10, 1920, as emended, the Commission
gould determine and fix en equitable annual charge to be paid to the
t}nitedkstates,. In liew of this proeedure, however, for purposes of this
report, the miue of $2,000,000 is ‘qpveare‘ﬁ by the £26,300,000 alloca-

tion of soste to conservation of watar resourcés, (Teble XLIT).

181, Yavigation Bonefits. Deepening the existing 10-foo£ navigation
channel in conjunction with the deepening of the waterway below Dundee Dem
to 14,7 feet below mean low water, (l’f‘0~fest belew messl.), as progosed
under all three plans considersd constitutes a material bensfit to naviga=
tion. This benefit would result in the more économicel transportation of
petroleum products (which constitute more then 97 per cent of the existing
commerce of the 10-foot section of the waterway) by reducing the number of
vessel trips reguired through full draft ‘loading of existing vessels, and
by permitting the use of larger deepei draft Vesskela. Based on present
operating costs it is found that a saving of 40416 per “ton may be expecteds
This saving applied to the p¥o~spec"hive petroloum commerce in 1975 {ob=~
tained by extension of 1929-1940 trend) in the 10-foot section of the
waterway would result in an ennual saving of 262,000 Detailed ane;iyais‘
of the foregoing is contained in Appendix Gs

182. Mosquito Control Benefits. The Two Bridges Detemtiom msetta@ (Flan ')

would have, to some extent, a doterremt effect on present mosquito breeding
in the Great :padow ares becsuse of improved drainage conditions following
the lowering by gbout two feet of the hydraulic contrel at the proposed

dam site« This condition would re‘s'ul't in an annual reduction in mainten=

ance of mosquito drainage ditches in the area of $15,000 which amount was
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, oonsxdere& as & banefit aseruing to the progaot. ,In~u similar menner the

\Two Bridges HultiplawPur?esa Reservnmr {Plen 11) wnuld allevzate mosquito
breeding aonﬂitions in the flat areas above the aonservatian pool by
facilitating ﬁraznage thraugh Beapavaal Breek whlch wuuld be deepened
undar the propesed plan. rn aéditian, the aeep eonservatlan peol would
eliminate the shalch'masquita breeding p@ols whach now- f@rm in ‘this area.
These conditions would result 1n an annnal reductlon in maintenanee af N
mosquito &ralnage ditohes in the area of $203!i0 which ameunt was con=
sidored as a banafit/&cerulng to %he~praject. Hawevar, 1t would still be
necassary for local interests to expend $2Q,000 annually far larvxoiding,
shore line mainten&nca, and other mssquito oontrol msasuras‘

183, Inoreaseé Utilisatien af Progerty. Tha effact of the “dry por=

tion of the Two Bridges Multiple*Purposa Reservoir plan on the land use for.

agricultural groductien was conszéereﬁ neg11gible on the basis of a study

of the affected arsa by the Soil Genaervatlon Serviﬁe of the Deparhmant of

Agriculbure (appendxx J). However, the eonservatxon poel provided under

this plan would tend to increase éroperty véluéﬁ in'tha regioﬁ; Iﬁ’wéaid

eliminate so much of the existxng undesirabla swamp as would be submerged

' bv it, snd replace it with a desirable and saanic lake. This would tend

to increase values, attract develoners and bnyers, and raise the typa of

future improvements to a higher standard, ﬂbrth af the lake near.

kancoln Park and Towaco, it is astlmated,that land wuuld be converted

witbxn 8 l5«year parlod after eonstruction, from acreage to res;dentxal
use, and west of the lake, certain unused lands would be converted to
acréage suitabls for sukéivisioﬁ. In addit1on, “the exlstxng 1mprovementa
in the ‘region wbuld increase in value and numerous naW'bulldings wuuld bﬁ ‘
loocated in the area durlng the 15-year par:od. The total enhancement in
property values is ast;mated to aggregate @8 60& 000 ovar 'lE—year period.
Annual beneflts fram thzs anhancanent would be $90 000 on the basis

of the annual return at five percent of the present wvrth of ﬁhe enhanoed
value at a g:adual inerease over a 15¢year Ferlod. The present worfh

of the 2 600 000 onhancem9n£ oa ﬁhis basis wnuld be §1, 6&0 036, whlch

at five percent wauld give a return of @96,000 annnally.- Thﬁ quptqn
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diversion ohammel.£lgéd 1 vee mould leo pormit highoF use of

lends in Lincoln Park ard Wayne because of the flood protection afforded
by the levee. The higher u;,s of these lands would involve the conversion
of swamps to crop land, end waste Xend to mcreage suitable for subdivi-
gion. The totel inerease in walue is estimated at $208,000 over & l5-year
period. The annual benefits on the basis of a gradual incresse during
this period would be $8,0, and the total annual benefits to the projeet
from increased and higher utilization of all property would aggregate

$98,000.

184. Intangible Bemefits, An intangible benerit aceruing to the

reservoir Plans I and 1I would be the preservation in pwblie owne rship,
of the wild life feeding and breeding grounds né:sw provided in nature by
those mershy lowlands of the Central Basin within the limits of the de-
tention reservoir and the detention area of the multiple-purpose resers~
voir. These lands are wnsid‘er“&fd’ by the United States- Fish and Wilflife
Servié;§ to be ore of the most important fresh wster marsh habitets for
wild li}:‘e on the Atlantic Coaste. This agency has been interested in the
Passaic mershes as a National wa%zerfawl refuge site, end during the late
thirties its land evaluation engineers surveyad the Troy and Great Piece
Yeadows with a view to purchases. ‘In 1941, the project was temporarily
abandened because of high acquisition costss Under present uncontrolled
conditions, the value of this area as & wild life sanctuary is being
jeopardized by the dinroads of margin&i communal developments An addition-
&l intangible benefit aceruing to both reservoir plens is the removal of
the present hazard of possible hesty logs of life. The racent extensive
encroachment of summer cottages on the banks of the Central Basin within
the proposed reservoir ares, creates the possibility of catastrophic loss
of life in the event of a major flood dumng the summer sesson when occu-
pancy of this area is high.’

185« A sumnary of the benefits fmm the varioms plans of improvements
is given in Tables XXXIX and Table XL, |
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TABLE XXXIX ,

ESTIMATED AVER&GE ANNUAL“/ﬁﬁFITS»FQR ?L&NS 2, 1T Aﬁ@ I11

REAM , PﬁOSAIC RIVER Kc J. )
(May 1948 Prioce Level)

Annual Benefits in Dollars -

. Plen I Plan II | Plan III
Type of Benefit Two Bridges| Two Bridges | - Loeal
- Detention | Multiple- Protection
Reservoir Purpose (channel
; , Reservoir |improvement )
Flood Gontrol(a) 2,500,000 | 2,504,000 | 1,188,000
Navigation . 262,000 262,000 262,000
| Water Supply = | 1,4k0,000 -
| Power - 82,000 -
Pollution Abatement \ - ' 17,000 -
{ Mosquito Control 15,000 20,000 -
Higher Utilization of Prcperty, - 98,000 -
Total Benefits 2,781,000 | L,44L3,000 1,450,000

(a) Includes adjustment for advanse replacement of existing structures.

(a)

TABLE XL

o . At—

ESTIMATED AVERAGE ANNUAL BENEFITS FOR MINOR TRIBUTARIES

PASSAIC RIVER Ne Ja
(May 1948 Price Level)

Flan of o , Average Annual Flood
an o Eny#evement’k ‘ _Control Benefits (&
Loeal Protection, Weasel Brook 173,200
Saddle River 70,400
Molly Ann's Brook 160,400

Reconstruction of Lake Demmark ; (b)
and Pleatinny Lake Dams 102,000

Ingludes adjustmenf for advance replacement of existing

structures.

(v) Represents annual damages based on total demages of $5,100,000

from failure of the dams assumed to gceur onee in 50 years,
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‘18"6. A summary of the amual ohargesg ammal Benafi‘bs and benefi'b-

wat ratios far the prejects disﬁusseﬂ. in this re@or*b is

XLI, The benefi’c~cost ratms da not: inolude the value of inte.ngible

gi«ven in Table

benefits aad the value of safegua.rding htman 1life which might derive from

the various prejeets.

BENEFIT -GOST RK’I’IOS

; PASSAIC RWER lh e

 (May 191@ Price :Leval)

Plans of Improvement *’“’(‘Eihii‘?ig”

| Annual Benefits| Bemefit-Cost|

(Dollars) - Ratio

5P1an I ~ Two Bridges Detenmon -
Reservoir | 1 3,481,700

Plan II - Two Bridges M\altiple-{! o
Purpose Reservoir with -«
Chennel Improvement |
Flood Contrel snd Imcis
dental Functions | 2,844,800

 Conservation Use 1 1,0L4,000
* Total ~ Plan II | 3,888,800
| Plan T1I = Locdal Protestion |

Passaievaiva‘r; ‘ ,,
Mouth to S.U,M. Dem | 1,388,300

Local Prataction on Minor
' Tributaries

- Weasel Brook ! 162,900
Saddle River 1 - 19,700
Mally Ann's Brook; , 92,000

Recenstruc’bion oi‘ Lake Denmark  ;‘§ ',
and ?iqatiﬁny Lake Ema 33’5053

| 2,880,000

; hfﬁ&%

'1_,&5@;@@ |

1,01
149
1olhy )

1.0k

1.06
1.00
o7k

1.15°

9-4‘ If oqnsequential failure w the Baenmn water»supply dam is
assumed the behefit=dost ratio would be mareased many fcld.
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XX111. ALLOCATION OF COSTS =

187, Plan I ~ Two Bridges Detention Reservoir with Chamnel Improve-

ment. For purposes of this remftx the initial Federal construction cost
of the Two Bridges Dotention Reserwoir Project, in an estimated amount of
asbout 83,700, 000?;(’.@31313 XXIX) would be allc;c&ted to the Corps of
Engineers in accordance with its function, assigned by the Congress, to
construct flood control snd navigation projectss The initial non-Federal
cost of about §2,300,000 would be allocated to the ‘State of New Jersey.
The estimated cost of operation and maintenance in an amount of about
¥202,000 (Table XXXIV) would be allocated in an amount of $152,000 to the

Corps of dnginsers and in an amount of $50,000 to local interests.

1,8’8- Plan II ~ Tw Bridges Multzple-—?urpo s¢ Resorvoir with g‘hannel
Improvement. The Two Bfridgesmulti*ple-;‘f’urpeéﬁ Ras@r&ﬂir would serve two
ma jor funétions:, nemelys flood control, including navization and in-
ereased ;uf'biiization of property; and water resources conservation inelud-
ing weter supply, inerease in énergy at downstfe‘&m power plants, pollu~
tion sbatement and mosquite controls The allocation of the cost of this
plan emong the Federel Government snd state én’d. local interests involved

for these functions, is discussed in the following peragraphs and sum=

- marized in Teable XLII.

189. Ma*tho:’d o§ Allweation of Costs The cost of the multiple~

purpose reservoir is allocated tw flood control and conservation as de-
fined in the preceding paragraph on the following basis. All costs in-
curred for items sgecifiealiy mceSs&ry for flood control and for the
conservation reservoir are assigned to those purposess For items which
are primerily necessary for flood Vcon,%rfol but are modified due o con-
servation 'sto:rage, the primary éa st is allocated to flood control and
the incremental cost dué %o mdific«éﬁian because of eaﬁsejr#ation sétorage
is allocated to conservations For items whieh are primarily necessary

for conservation purposes, but are modified for flood comtrol, the
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primary cost is allocated to conservation e,nd the incremental ecost due

to modification for vflo,oda gontrol is vgl;loa«‘a;’caél to flood control. Joint
costs not readily divisible to efithe’r f%metiﬁn are allocaxed both o
flood contreol and conservetion in proportion tc« the reservoir capeeity
utilized for each purpose., Items allocated to flood comtrol inolude the
outlet gates for flood control purposes; the inecremental portion of the
conservation dem attributable to reising of Route 6; end the ba:s:ic por-
tion of the levees, protection of existing facilities and raising of
Route 6 in the detention portion of the reservoir to the elevation of
the spillway required for flood-contrel only. Items allocated to con-
servation include the outlet gates for conservetion pPUrposes; Daapavaal
channel improvement; relocetion of the Jersey City &queduot. raising of
Route 23; the besic portion of the ca‘r:nserve;t:ion dem required solely for
conservation storags; end the incremental portion of levees, protection
of existing facilities, and raising of Route 6 made necessary by the high-
er elevation of the spillway because of the inclusion of the cbnservatian
storage. Items allocated jointly to flood control and conservation in-
clude the dam embankment, spillway structure, Pompton diversion channel
and outlet works, relocation of cemeteries and reservoir lemds. The
costs of the reservoir items allocated to flood control, conservation,

and joint use are &513,?60,,000, $12, 500,000 and 54, 740,000, respectively.

The mllocation of the various items in further detail is given in
hppendix F. The item of $54,740,000 for joint use is allocated to flood
control on the basis of §54,740,000 x 208,000/278,000 or §40,940,000,
and the conservation on the basis of $54,740,000 x 70,000/278,000 or
$12,790,000, The total reservoir costs allocable ho flgod control and
conservation are §64,700,000 and $26,300,000, respectively.

190, In the case of the channel improvement portion of Plen I,

the initial Pederal cost in an amount of about §$13,000,000 is allocated

entirely to the Corps of Engineers for gonstruction of flood control
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and navigation pro jeots.  The initial non-Federasl gost of about $2,300, 000

is allocated to ‘local interestss

181, . Allo;z;ai;ian of Operation and Meintenance Costs. The allocation

of the operation and meintenence costs for the dem end reservoir estimated
at $134,000 (Teble XXXIV) should be msde in the -light of the plan for the .
roquisition and ownership of lands which is -developed in succeeding pare- .
graphss The Federal Government would operate snd meintain the dam and
reservoir and would meke releases from the conservation pool for water
supply, erd for increase in low water flow, as wouyld be reguested by the
State of New Jersey or its authorized agency.  The State would police the
eémervatinn pool and control the uses and zie‘veaiomant of the lake and

its shores, subject o the pto»"éisiom of flood control easements resting
in the United States. . The State would perform all mafr‘k necessary for

maintaining the gquelity of the water dn the oconservetion po'ol,, such as

algee contrel, aerabib‘n, angd sanitary peli&ing‘ It would assump the

ennual cost of Opergtioh end maintenance of the cbnsefvation pool by re-

imbursing the Federsl Govermment for the annual cost of operation end

meintensance of the portions of the structures made necessary by inclusion

of the pool and ell other structures required for water supply purposess .

‘It would retain all revenue derived from the sale of water, from the oper~

‘ation of any recreational facilities, and from leasing, subject to Federal

restri otions, of lends for egricultwre. The State would elso be respon-
sible for all mosquito control measures.  The operation and meintenance
costs for the chammel improvement portion of the plan estimathd to total
¥83,000 (Table XXXIV) would be allocated o -the Corps of dnginesrs in the

amount necessary to cover the cost of additional meintenence required in

‘the navigation channel and to local interesis in the emount necessary for

operation and maintenance of the flood control workse

192+ The distribution among Foderal and pon-Federal interests of

the items of operation and meintenance for both the reservoir and chennel
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improvement portions of the plazi would be. as followss
Federal:
Maintenance and operation of Passaie Dam excluding the oo

servation section (Route 8) but including the Pompton See-
tion of the dam and the Fompton dikes

Meintenance and qpera.tion of the detentwn portmn of the
reservoir for flood countrols

Meintenence end operation of the nanga,hle section of the
fload dontrol channel below 8th Street, Passaic.

Non-»?ederal:

Maintenance and opﬁratmn of the conservation pool inaludmg
the conservation seotion of the dam (Route 6).

Meintenance and operation of levees at Troy Hill, Cence
Brook and nearby reserveirs, and &ll other levees, dikes, .
and local protective works located around both réservoir
areas with the exception of the Pompton dikes
Maintenence and operation of the enbire flood control channel
improvements from the dam to the head of the navigesble sec- .
tion of the river at 8th Street, Passaic, ineludmg the re- -
located ohannel of Deepavaal Brwk.
Maintenance and operation of highweys and bridges.
Ms,squito control.
193. The total a.nnua.l co st of‘ operatmn am ma.intename of the
Two Bridges Multlpleu}’urpose Rasem:.r mth Gnazmel Improvemen’b Progect‘

(Plan II) distributed in accordance with the foregoing prmclples;xs as

follows:
Non~ - ,
Foderal JFedaral — Igted
Dem and Reservoir , «
Dem end Levees 40,700 - 18,800 = 59,500
Diversion Channels , 10,300 1,600 11,900
Reservoir, ineluding cleanup after L ; .
floods 8,000 = 4,000 12,000
Highways and Bridges 3,000 4,000 7,000
Mosquito Comtrol ‘ 20,000 20,@00
Operstion of Reservoir 10,800 = 15,100 23,600 -
Total Dam end Reservoir - 72,500 - :&;1;5@0 134,000
Channel Improvement - Totel 33,000 60,000 83,000
Grand Total - Plan I 105,500 ‘3.1\1f,%5 217, 000
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Not included in the foregoing non-Féderal costs are the ennual costs for
policing the conservation pool for maintaining the quality of the water,
and for the operation of any recreational facilities that might be pro-

vided.

TABLE XLII

ALLOCA?IGN oF G0

-TWO_BRIDGES FULTIPLE-PUR:OSB RESJRVOIR'WITE CHANNEL IMERGYEMEKT

PABSALC 3,_1":*’*3;’ A ,f‘*

(M¥ay 1948 Price Leisl)

o \’ . Corps of ) State of New Jersey \
Purpose Engxnaers end Local Interests mntal,
Alloa&ted I:utia.l Cost (Dollcars):
' Flood Control 67.79@,000, 2, 300,000 70,000,000
Congervation of ' « ;
Water Resources - 26,300,000 26,300, 000
Total | 67,700,000 2&,609,000 96,5@@ orm
Allocated Cost of OPQratinn and Meintenance (Ballars)
Flood Comtrol 93, 000 50 aoe 153,000
- Conservation of :
Weter Resources 12,500 | 51,500 ély, 000
Total I 105,500 111,500 217,000

194, Plan III - Passaic River Ghannel Improvsment PrQJeat. The

initial Federal cost for Plan III in em amgunt of abou% éz&,éﬁs 000
is allocated entirely to the Corps of Engineers for construction of
flood control ané‘navigaﬁion projects. The initia} nQn—Federal

cost of about $7,700,000 is allocated to looal interests at Pateréqn,
Pagsaic, énﬁ Wallington, The cost of cperation and maintenance in
ah amount of about $396,000 is allocated té the Corps p£ ﬁng;pgers

in an emount of $30,000 for the additional maintenance of the
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navigation channel, and to local interests at Paterson, Passaic) and
Wallington in an amount of $66,000 for operation and maihtenahob of
the flood combrol works:

195. Minor Tributeriess The initial Federal costs of local

flood protection projects on Weasel Brook, Saddle River and Molly Amnts
Brook are allocated to the Corps of Engineers; and the initial non-
Federal costs and costs of operation end maintenance are sllocated
to locai interests, |

196, Picatinny Arsenal Dams. All initiel construction costs

for dam reconstruction at Picatinny Arsenal are allocated to the
Corps of Engineers, The operation and mainterance costs are allocated

to.the military euthorities at the Arsemal,

XKIV, PROPOSED LOGAL COOPERATION

197, ‘Local Cooperation, Plan I, ;Degentiqn Reservoir. Since

this plan is found in preceding peragraphs to be not justified,
there appears to be no necessity for a disoussion of the specific
provisions of local cooperation,

198. Local Cooperation, Plen II, Two,B{idges-mhltiplgzﬁuryesa

Resorvoir with Channel Improvement. For projects of this character,

the general provisions of existing flood control laws require that
local interests furnish all lands, easemenbs end rights~of-way
necessary for chennel improvements, hold and save the United States
free from demeges due te’ the works, esnd maintain and operate them
upon comyletiqn:, and that the United States socquire all lsnds
necossary for the reservoir and dem site, construct the dam and
reservoir, and gperate it at Federal expense. In the present in-

st&m,,oé, the reservoir would be designed and operated so 4s to provide
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not only flood storage but e much needed expansion of the water
supply of Northern New Jersey. It would in effect take the ,plai;e
of a water supply reservoir which must otherwise be bullt sbmewixer&
in the State in the near m’ewa; “The allocation of the portion of
the project cost to conservation of waber resources has been estima~
ted in the praqeéing paragraphs to be $A26,«<}Q€)@.;ﬂm Accordingly, the
State or local interests should be required ia contribute not only
the lands, sasements, and rights-of-way necessary for the channel
impraovement, but $26,300,000 in cash for the conservation of water
resources.s

199. In lieu of the contribution of this sum in cash, there
are advantages to & plen whereby the State would a.'-:m;uire end convey
to the United States, ‘withaut‘ reimbursement, all of the Iaﬁsia,f easew .
ments and rights-of=-way not only for the channel ‘improvement, but
for the reservoir as well., The multiple-purpose reservoir to be
oreated by the project would, for the greater portion of the time,.
consist in effect of two reservoirs, One, with a water surfece area
of approximately 6,300 aores and with a fairly constent water level,
would be the besic water supply reservoir; and the gther, with an
ax”reai of approximately 15,000 acres,. would remein empty for most of
the time apd would be filled or par{:ia.lly filled only during short
periods of large runoff from the wetershed, If the State were to
acquire fee title to all of the lands needed for the reservoir and
convey to the United States only & perpetual flowage easement,. the
. State would retain technicel ownership of the lends, It would control
not only the water in the conservation pool for water supply snd other
purpnses,-but also the uses of lends in the detention portion of the
reservoir as well, subject of ocourse to the provisions of the flowege
easements granted to the United States. Tt could remt the lends in

the detention portion of the reservoir for useful purposes, such as
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grezing end dgriculturé subject to the flowage easements, and all renfals
therefrem would acerue to the State. | |

 200. The reservoir site liss on the outskirts of metropolitan
New Jerseys The dam site is only 20 miles measuréd on & sf’raig‘h’c course
from the ti/proi‘ tianhattan, New York Cit‘y. The reservoir, when fuil, would
cover approximately 35 square miles with its longest arm, also measured in
& streight line, sbout 1l miles in length. Portions of the reservoir area
are even now under develapmﬁt, and &8s t-.'hez residents of the zretx;apalit&n
reg,ions' of New Jersey end Greeter New York eontimia to move from the
eities and develop suburben areas, the iocality marked for the reservoir
will become 'increasixigly valusble, In the event af adoption by Congress
of this plan, it is quite pmbablei that a considerable period of years
will elapse before loecal coo'paratian is consummated, and ,éeverrai more
yeafs might pass bef‘nré construction could be started. IF the responsi-
bility for the acquisition of the reserwvoir lands isf placed in the state,
it would heve & definite interest in dis eeiwé.ging, e.ndperhaps controlling,
further development of this area for other pﬁrpesas. Regardless of such

control, howewver, it is possible that real estate values may increase sbove'

the costs esbimated in this rejorte It is considered not unreasonsble that
this risk be assumed by the State, in the seme memmer in which the
United S’cates must assume the risk of increased construction costss Accord-
ingly, under this plan, the State should acquire all lands, sasements, and "
rights-of-way eshirsxaﬁad at $16,800,000 and contribute e cesh bailé,née in the
amount of §9,500,000, with the realization that this cash contributisn is
not to be reduced to compensate for a,ny inorease in the cost of lands, nor
is it to be increased in the event the 1and;'s may be aequired for an emount
less kizh‘an‘ that estimated herein. |

201, In lieu of making the éas,h contribution, or any part of it, the
State of New Jersey, or any frequns,iblé l@c&l interests should ﬁe, permitted

to contribute in kind by the performance of seﬁiﬁ integral pori_:ién of the
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construction work, to be agreed upon by the Chief of Engineers. In
evaluating any such work, deduatieﬁ'should be made for any Federal-aid
funds which might be utilized by the State.

202, The present flood problem in the lower Passaic River has been
aggravated by énzrganhmants along the river ohannels. The head of navi~-
gation is at Passaie,; and in the application of the laws administered
by the Department of the Army for the protection of navigable waters,
there is no positive control by the Federal Govermment of struotures in
or over the river above the head of nawigation. On the other hand, most
of the proposed flood walls, levees and channel improvements would be in
~ the reach above Passaic. The provisions of local cooperation under this
plan, therefore, should reguire the enactment of appropriste legisglation
by the State to assure en adequate control over the river to prevent any
further enoroaschments. ’

203+ For the channel improvement portion of Plan II, below the
dem site, it is estimated that approximately $2,300,000 would be ex+
pended for the customery provisions of local cooperationy Such provision
would inglude ‘ché acquisition of lands, easements, and rights-of-way, the
acquisition or modification of buildings or improvements on properties
needed for construction or access, the relocation of all buildings or
improvements which lacal‘interests desire to save; the modification and
relocation of sewer, water, power, teléphone and gas facilities, exoept
such perts as may be integral to the protective structures, and the
removal or alteration of bridges and their approaches., The details of
the alterations required by local interests ere contained in Appendix E.
In connection with the construction of new bridges or new spans for
bridges, the division of responsibilities and of costs should be on the
basis iha% wherever the sbutments are in line with flood wells and they
are approximately comparable to the proposed adjacent well sections, the

Federal Government would construct the abubments as part of the flood



walls, subject to the further provisien that if the cost of the abut-~
ments exceeds meterially thaet of an equivelent wall sectibn., the Federal
Government would construct them and locel interests would contribute

that part of the cost in excess of the equivalent wall section,

20k, Lbc,al "ﬁoppergtim;; Plan ITI, Local Prgwgtibn}’iam Under

this plan, local inteﬁrssﬁa would scquire all lmﬁ?&«, easements and righte-
of-way at their expense in accordance with the provisions of existing law
applicable to similar projects. The same principles should be spplied
in determining the divisiﬂo/n of ra'sponsibiliﬁes end of costs in connecs
tion with the alteration of bridges van& reloocetion of utilities as
desoribed in the preceding paragraph for Plan II. The cost to local
interests under Plan III is estimeted to be $7,700,000. The details of

the items of local pooperation are contained in Appendix E.

205+ Local Cooperation, Local Protection Plans, Minor Tributari

The general oandit‘ien’s’ of local cooperation would be those deseribed
in Paragraph 203, The cost to local interests under the plans for
looal protection on Weasel Brook, Saddle River, and Molly Amn's Brook
are estimated at $1,100,000; $240,000) end $490,000, respectivelys |

The details of the items of local cooperation required under each of

these plans are contained inm Appendix B.

206« Reconstruction of Picatimny Arsenal Dems, In commection with

any Federal flood control project which might be adopted for reconstruoc~
tion of the Picatimny Arsensl Dams, no conditions of local cooperation

would be prescribed.
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XXVs GOORDINATION WITH OTHER ‘AGANCIES

20'?. The following Federal agerreiés were consulted in comnection
with problems pertirent to flood{control on Passaic River. Reports of
the egencies are inecluded in Appendix Js

60 8. Publia Health Service; on maleria control at the proposed
reserwirs, and pollution sbatement on Passeic River.

Us S. Department of Agrieglture, Soil ﬁunsefrvatio,n Servicej;
on the e¢ffects of the propossd rescrvoirs on lend use prag=
ticess.

Us S. Department of the Interior‘, Netional Park Serviee; éz;l
the re@res;tion:al resources incident to the pro.osed ’T,wo
Bridges Rsserwirw.

Federal Power Commiesion; on the power potentia lit:ies of the
ressaic River basin.

Us Ss Depertment of the Interio»r’, Fish and wildlife Service;
on the effects of the projosed Two Eri,dges Reservoir on the
exigting fish and wild life resevree«s; :

20;8; The Us S Public Health fsai-viee concluded that en inerease in
mosquito intensity could oceur undef improper conditions of reservoir oper=-
ation, but that adequately controlled dreinage works and cereful waber |
level regulation would result in materiasl benefits. It recommended that
no olearing be performed in the detention basin and that drainege and some.
lai'viciéing operations alayne should be sufficient for complete malaria con-
trol after the reservoir is put into opsration.

20,9»; With respeet to pollution abatement of the Passaic River down~
gtream from Little Falls, the U. S. Publie Health Service concluded that
residual deposits in this section of the river, including sewage and indus-
trial wastes not colleoted by the f‘aas'saie Valley Sewerege G‘omm,‘msri;azx; and
urban storm drainage, are sufficient to cense gross ‘;}vi‘lubivn of the tidal

portion of the river; that the cost of abating this pollution by collection
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and treatment would be high; thet low flow regulatien by the proposed Two
Bridgés Reservoir would pe:miv censideraile savings in the cost of pollu~
tion abatement; and that the valve of such flow regulation would be at
least $3+00 per cefis. day of reliasble increased flow during the segson
fmm June through September. |

210, In connection with the preliminary étu&y of land use in the
Two Bridges detention reservoir (Plen 1) before aad,aftﬁrﬁeonstrudtien,
the Soil Conservaetion Service, U. S.:Dapartnﬂnt.of Agricul ture, estimated
an incresse in annual production from $766,000 to 3?85,:006 for erops and
& decrease from 4,800 ﬁo $4,720 for pasture. Angual~pfadﬂction of livew
stock housed in the area but supported mainly by imported feed, estimated
at $99,800, would he removed from the area and esteblished eléewhezra
(Appendix J)s The foregoing analyses were based upon & pfeliminaxy plan
for the detention reservoir furnished the Soil Conservation Serviee in
Wovember 1946. This preliminary plan differs i’mxﬁ the present plen
(Plan II) in several respects, but principally in the introdustion of &
conservation pools OSinece the conserwation pool 6acupies the least pro=-
ductive laend in the area, and since tho frequenﬂy‘nf flecding in the ée—
tention portion of the reservoir is substantially unchanged from the pre-
liminary plan, the conclusions of the Seil Conservation Service that
reservoir construction will only regligibly effect agricultural produc-
tion in the area, are considered applicable to the multiple-purpose pro-
jeet (Plan 1I).

211+ In discussing the recreational re sources of the proposed Two
Bridges Reservoir, the U, S. Department of the Interior, National Park
Service concluded that consideration should bte given to the deve lopment
of picnic areas with playfields on the periphery of the reservoir, hiking
and bridle trails through the flood detention area end facilities for
wild lif'e protection and preservation. The conservation pool of the Two

Bridges Reserveir would have a perticular recreational value in providing
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a potential recreation site which eould accommodete & day*ﬁse load of
8,000 ta 10,000 people if such use did not inberfere with the water supply
funetion of the pools. Recreational dewvelopmsnt around this ressrwoir,
however, was not considered of netional significance and it was concluded
that the facilities should te maintained by the State of Hew Jersey or the
counties of dssex, Pgssaic and .brris« However, no recrcation benefits
have been included in comneation Wi"bi‘t the economic analysis of the plan,
since the State of New Jersey might consider that the pool camnot be used
safely for béth!récreation>and water supplye. |

212. wWith féferencé to the power goténéialities of ﬁheffassaic River
and tributaries, the New York Regional sffice of the Federal Fower Coms
missian_conaludad ﬁhat'the construction of new power ?1anhs could not be
\jﬁéﬁifiéd edonomic&lly;Athat tﬁe eddition of conservation storage at poten=
tial reservoirs for the sole benefit of existing end Puture downstream
power plants also could rot be juétifiad, but if other behefits such as
flood control, weter supply and résreation,ceuid be oomb;ned with powef
benefits, a multiple-puxpose pro ject involving some power storage migh%
be justified in terms of inecreased genaration at existing plants.

213« In comnection with the effects of the proposed Twe Bridges
Reservoir on fish and wild life resources, the U. S, Dapartment’of the
Interior, Fish and Wildlife Service, stated that the fishery resources
of the strzams within the reservoir area are of liitle importence, but
the possibility of developing the eonservation pool for sport and food
fishing for the citizenry of this thickly populated area should receive
consideration. If a reservoir project were authorized, the Fish and
Wildlife Service would request that final plens provide for ths develop-
ment and operation of a wild life menagement aree by the Fish and
wildlife Service in;eaoperation“with the New Jé?sey Boar#®§ of Fish and Game

Commigsioners.
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214. Officials of the Public Rosds Administration and the New Jersey
State Highway Despartment were consulted in conneotion with the planning of
that portion of the Two Eridges Reservoir project iﬁvolving the raising of
Highway Yo. 6 (Us §. Highway 46) to form pert of the conservation dem, and
in connection with the recomstruction of the highway bridges thereon. The
plens were generally approved by these\agencia$7$ubjeet to possible modifi-
cation in detail on preperation of construgtion drawings.

215. Coordinatinn;wiﬁh the State of New Jersey is discussed in the

succesding section.

XXVI. DISCUSSION

216, The principal aréas’within‘ths Passaic River watershed which
are subject to extensive flood damage and against which flood protection
is of paramount importemnce comprise the highly industrial and urban
territory along the Pessaic River at and in the vioinity of the cities of
Paterson and Passaic. Additional losses ocour in the other residential,
commercial and industrial areas along the main stroem from its mouth to
Two Bridges, and along certain-reaehas of a number of its tributaries.

217+ The plan which directs itself specifically to the protsction
of the most highly industrial and urben sreas is Plen 1II. Under this
plan, channel dredging and the construction of flood walls, lsvees and
pumping plants would be constructed through the cities so as to pass
safely e flood of 1903 magnitude (35,800 c.fss.)s This capacity is on
the basis that the naturel valley storage in the Grest weadows area will
not be materially diminished by future encroachments. The plan would cost
the United States approximately .24,600,000 and local interssts .7,700,000.
Such a projeet shows o favorable bemefit-cost ratio, although it is only
slightly sbove unity. Ihere would be no benefits other than flood control

and navigations It would require the regonstruction end the reising of
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many bridges in the Passaic end Paterson areas to an extent which is per=
haps not desired by local interests. None the less, the alteration of

the bridges would be to no greater degree then that which other ecities
have found recessary in order to make possible the passage of great floods
through confined chennsels, and to remedy conditions which have been
brought about by their own encroachments inte the flood plains of rivers. |
‘Tha plan hé.s ro insurmounteble obstacles. Subject to the availability of
funds, the project could be completed after adoption within a period of
approximately three years. %

218. Plan II is the general somérehens,ive plan for the control of
floods, and for the provision of water supply and other berefits. This
plan ealls for the construetion of & large dam and reservoir in the vi-
cinity of Two Bridges which when full would cover over 33 square miles in
erea, supplemented by chamnel improvement and local protective works down~
stream. - It is estimated that the cost of the project to the Federal Gov-
ernment wauld\ be approximetely $67,700,000 and to local interssts .
$28,600,000. The pi*oje\ct would proteot the cities of P:assaic and Paterson
against a re;petitien of the 1903 discharge inereased by twenty per cent.
It would pr'o'vida 8 water supply resarﬁoir which could furnish en addition~
al w&tex; supply of 120 million gallons per day. The projeet would protect
Iic*t‘ oi‘xiy the cities of Pa.tersdn and Passaic, but would provide a consider-
able degree of protection aior&gtha«entire Passaic River from Two Bridges
to its mouth and along the Pompton River from Fompton Plains to its mouths

; :
It would a;sure that the meadows above Two Bridges would remain dedicated
to flood control purposess

219+ Under date of 19 May 1948, the Commissioner of Conservation
of the St&ﬁé of New Jersey advised the Distriot Bngineer that the Water
Policy and Supply Council of the New Jersey Department of Conservation
had given consideration to this plan, (Plnn IE), and to the other‘" plan
disoussed above (Plan III), end that the Council favored the Multiple-
Purpose Reservoir with the partial chennel %umvément plan,
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(Plen IT), then estimated to cost $85,000,000, It advised that informal
conferences had been held with State and local interests end that a
plan was proposed whereby local costs of 53%0,400,000 would be assumed
by the State, counties and municipalities concerned, The Commissioner
stated his willingness to recommend the ovroject to the Stete Leg-
islaeture, end to the interested municipalities.

220, Under dete of 9 September 198, the Stete of New Jersey
enacted a law euthorizing the State to participate in a Federal pro=
gram of flood eontrol, and authorizing the Commissioner of Conser~
vation to carry out the State's partieipation in a Federal program
of flood eontrol. The provisions of the legislation are in a lerge
measure similar to those contained in the lews of the State of New
York on the subject, and establish the precedures whereby the Stete
may participate in a Yederal flood con%:ml program. The act provides,
however, that the Commissioner may not exercise any of the powers
granted under the said act until the projeet or projects shell have
been approved by en act of the State Legislature.

221, The studies end investigations made by this office of plans.
for flood control for the Passeic Velley have disclosed thet there is
& marked difference in the interests of the inhabitants of the npper
and of the lower valley. It is evident that there is in certain locali-
ties st‘feng opposition to the Two Bridges Multiple-Purpcsse Reservoir
Plen, in spite of the fact thet the mejority of interests contected seem
to prefer this plan for the welfare of the Gtate as a wholes

222. The Hulti ple»‘-Purpose Resérvcir with Chennel Improvement
(Plan 1I) provides the best overall plan for the protection of the
re sidénts of the Péssaizc River from floods. Obviously, however, & pro-
jeet of this magnitude which would call for the expenditure of approxis
metely $100,000,000, of which about $30,000,000 would be State, cownty
or municipal funds, could not be adopted end cerried to completion withe
out the full support of all interests soncerned, Rather than have such
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a plan the subject of loeal debate for years before its authorization,
or continue for years after its authorization before funds could be
reised for constructiom, it would be preferable in the interest of prog-
ress in the protection of the ?rinéipal dagage centers from floods to
proceed with Plaen IIT. On the other hend, Plan III would ocz2ll for the
construction of flood walls and levees designed to pass & greabter dis}
charge (and hence of greater height) than those which would be necessary
if a reservoir were constructed to moderate the flood discharges, This
plan would require also thait continuing attention be givem to the Great
Meadows area to assure that the natural walley storage now available be
not encroached upon, For these reasons, this plan should net be initia-
ted unless it becomes apparent that Plan II cennot become a reality,
223, In preceding paragraphs are presented the basiec reasons why
it is considered that the State's contribution to the cost of Plan II
should consist im large part of the acguisition and cehvayansa to the
United States, without reimbursement,of all lands, easements, end rights~
of -way necessary for that project, It is realized that this proecedure
would be a departure from the normel one in the case of reservoir projects
authorized by Congress and constructed by‘this‘ﬁepartmant;Abut fh this
instance it is believed that the ciroumstances are so unusuel as te
warrant the departure, There is reason to predict that if current eco-
nomic conditions continue, and there is no restraint on the development
and expleitation of raal‘estate; the reservoir area might become so
valuable that the projéct, if restudied and reevaluated at some later
date, would show an unfavorable bensfit-cost ratie, due solely to an
ingrease in the cost of the reservoir, If the State'!s perticipation
in the project is established so as to inglude the acquisition of real

estate as described ambove, there is & real Jikwlikood that in the interim
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between approval of the project by the Stategaand authorization by the
National Congress, the lands will remsin dédiéated, in substantial
méasure at least, to reservoir purposes,

" 22, TWith respect to flood prctectiaﬁ along Weasel Brook, & lecal
protection project appears justifiable froﬁ Monroe Street in Passaice
uéstre&m to Third Avenue in Clifton, The cost of such a project, based
on current prices, is estimatéd to be $2,650,000 Federal, end $1,100,000
nbns?ederalé The pian would provide protection againsﬁ a recurrence of
the 1903 flood., It would include en enlarged an& realigned conorete

flume for a distance of about 1.6 miles, énd‘hecessary bridge altera-

§

tions, The State of New Jeféey'and local iniareSts appear to be in
favér of this plan, but it is pointed out that the gaééibipation which
must be expected of locel interests would be a considersble one.

225. A& flood control project along the Saddle River to protect
the industrial and commercial sections of Lodi is justifiables Flood
protéction at other loealities along this stream either by & flood de«

'~ tention reservoir or channel improvement would not be warranted. The
plan, which would provide complete protection against & recurrence of
the 1903 flood, would involve a local protection project from a point
above Passaic Street upstream %o State Highway No. &, The cost of the

project based on current prices is estimated to be $1,235,000 Federal,

and $2L0,000 non-~Federal cost. The State of New Jersey and local interests
support this plan, although the latter would prefer & more extensive
project.

226. Along Molly Ann's Brook, a flood control project is justified
in the residential, commercial and indusirial section o? Haledon between
West Broadway and Church Street. The plan would provide for channel

enlargement and straightemning, levee construction and a concrete flume
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for a total distence of slightly over one mile., The project would afford
complete protection against a recurrence of the 1903 flood. The cost of
the project based on current prices would be $1,450,000 Federal and
81490,000 non~Federal, The State of New J ersey and local agencies fawor
this plam.

227, The most feasible plan for the elimination of the menace to
the Piecatinny Arsenal from failure of the Federally-owned Picatinny
Lake and Lake Demmark water supply dems would involve their réeonstruc*
tions The project on the Lake Denmerk Dam would imclude provision of
& new spillway, and e concrete non-overflow section. Reconstruction of
the Picatirmy Leke Dam would call for a new enlarged concrete spillway
eand a new nonw-gverflow earth sections |

228. The cost of the project based on current pricés is estimated
to be $1,800,000, all of which would be Federal cost. The direct and
indirect losses to Plcatinny Arsenal in the event of failure of exist=
ing structures might eggregate in normel peace time over $§5,000,000
end during a period of National energency, this loss might Ee ineressed
meny times. The plan meets the desires of the New Jersey State Dﬁp&fﬁﬁ
ment of Conservation, Although the comstruction of this project migh$
be carried out under a separate appropriation from other than flood cone
trol funds, it is included herewith as part of the comprehensive flood

control plan of the Passaic River.

XXVII. CONCLUSIONS

2é9§ The Passaic River watershed, with an area of 935 square miles,
hag been subjected to three disastrous fioods:witﬁin the ggst half
century, The lowarvreacheé of the river are highly developed, and in~
dustrially are of paramount importance to the State‘of New Jersey, and

to the eastern portion of the United Statess No Federal fleod comtrol
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project is authorized anywhere throughout the length of the river,
The average annual damages are estimated to be about $2, 700,000 end under
future conditions of developments, it is believed that these damages
will average nearly §4,000,000 amnually. A repetition of the 1903
flood would cause damages approximating $50,000,000,

230, A local protection project consisting of ehannel‘en}afger
ment, flood walls, levees, and pumping plants for the protection of

the highly industrialized cities of Passaic and Paterson and their

immediate surrowndings 38 justifiable. Although not comprehensive
in scope, and lacking the factor of safety for the passage of flood
discharges in excess of the 1903 flood, which is the meximum of
record, such a project wnuld'nﬁﬁe»thevless protect Passaile

and Paterson against discherges experienced during that flood, pro~-
vided the natural valley storage now available in the Great Meadows

area is preserved,

231, A comprehensive sglutian to the flood problem on the main
stream, however, will involve the construction of a dem and reservoir
in the vicinity of Two Bridges at the outlet of the natnral,flooﬁ
storage area which is presently awailable there, together with ahannel
improvement and local protective works downstreams. The reservoir
should be multiple«purpose in scope, since e flood detention reserw
voir only would not be economically justified, Such & project,
which would provide,among other things both water supply and flood

eontrol, is justified,
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The project would lave collateral benefits including power, pollution
abatement, end navi zation. Minor benefits ere enticipated from recrea-
tion and wild life interests, and from the e¢limination of mosquito
breeding areas.

232, The ove¢ rall devslopment of the Passaie Valley will best be
served by the ado ,tion and prosecution of the multiple-purpose reservoir
and related work: (Plan II) described in preceding sections, but in
respect thereto : 1l interests should bear in mind the urgent need for
flood control me isures primarily to protect Paterson and Passaiec and the
remarks made in paragraph 222 above.

233. For *‘he minor tributaries Gownstream from Two Bridges, local
protection projrcts are found feasible at .weasel Brook, Saddles River and
Molly Ann's Brook consisting of channel enlargements, conerete flumes
and levee and wall construetion. In addition; the reconstruction of the
Federal dems at Picatinny Laks end Leke Dérmark are warranted in order to
remove & serious hazard to the Picatinny Arsemal. Any of these projects
on the minor tributaries can be separately'aﬁthorized and separately con-
strueted, and each would provide its full estimated benefits irrespective
of whether or not the main flood control works on the Passaic River are

construscted.
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KXVIIT, RECOMMENDATTONS
23l,. The District Engineer recommends the construction of the
following projects for flood control and other purposes within the
Passaic River watershed, New Jersey:
as A multiple-purpose reservoir on the Passaic and Pompton

Rivers in the vieinity of Two Bridges, New Jersey, together with ¢han-
nel improvements subétantially~as described herein and as shown on the
attached drawings, subject to such modifications as in the diserstion
of the Secretary of the Army and the Cnief of Engineers may be advis-
eble, at an estimated cost to the United States of $67,700,000 for
caﬂsbrugtion and $105,500 aﬁnually for maintenance and*apératioh,‘sub4
jeot to the conditions that the,State of New Jersey shally

(1) Acquire fee-simple title to lands comprising the
dam site and reservoir areas, together with any rights—&f-way which
may be necessarykfor the multiple~purpose reservor, including the
Pompton Dike and other dike sections, at an estimated cost of $16,800,000,
and convey without consideration to the United Statas,‘such right, title
and interest as the Secreta?y‘af the Army mey determine to be necessary
to the purposes of the project, the aecgquisition end conﬁeyance to be in
such order and at such times as is determined by the Chief of Engineers.

(2) Contribute to the cost of the project, the sum of
$9,500,000 in cash, at such times and in such amounts as are determined
by the Chief of Engineers; subject to the provision that work in kind
mey be performed in lieu of cash, upon approval of the Chief of Engineers.

(3) Provide ail lends, easements and rights-of-way nec-
essary for channel improvement of the Passaic River below the Two Bridges
Dam, including the alteration of bridges and provision for utilities,

all st an estimated cost of §2,300,000.
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(L) Hold end save the United States free from damages due
to the construction and npera.tioﬁ of the éi"x.énnel* impmvémenﬁ works.

(5) Meintain end u&r&t&e all channels and chennel improve-
ment works from Two Bridges ,amﬁmm to the uppér end of the navigation
channel at the Eighth Strest ﬁridée,— Pdssaie; together with the operation
ahd m&iﬁtén&noe of such other feabures éf‘ the mu}t,iple-pﬁrpose pro ject as
contemplated herein, 21l in acdordance with régulations presoribed by
the Secretery of i:hé Army.

(6) Assure by the enactment of appropriate legislation
that the sonstructionv of bridges or other works and encroachments whioch
might adversely affect the flood capacity of the Pass:saié River channel
below the Two Bridges dem site will not be permitted,

b, Local protection works on Weasel Brook in Passaic and
Ciifton, New Jersey, as described herein and as shown on the attached
drawings, subject to such modifioations as in the diseretion of the
Secretary of the Army and the Chiof of Engineers may be advisable, ab
en estimated first cost to the United Sﬁate:s\ of $2,650,000, subject to
the conditions that local interests shall, at an astimata& first cost of
$1,100,000 and $12,000 annua‘tlly' for operation and mintén&hce, provide
all lands s easements end rights~of-way necessary for the improvement end
including the alteration of bridges and provision for utilities, hold
and save the United ‘S.’ca‘tes free frém demages due to the construction and
gperation of the works, snd maintain and operaste the completed works in
accordance with regulations prescribed by the Secretary of the Army.
¢+ Local protection works on Saddle River in Lodi, New Jersey,
ag deseribed herein and as shown on the attached drawings, subjeoct to
such modifications as in the discretion of the Secretary of the Army and
the Chief of Engineers may be advisable at an estimated first cost to the
United States of $1,235,000, subject to the conditions that local interests
shall, at an estimated first cost of $240,000 end $11,000 annually for

operation end meintenance, provide all lends, essements end rights-of-way
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necessary for the improvement and ineluding the alteration of bridges
end provision for utilities, hold and save the United States fres from
damages due to the construstion and operation of the works, and meintain
and operate the completed works in accordance with regulations prescribed
by the Seoretary of the Army.

de Locel protestion works on Molly Ann's Brook in Haledonm,
New Jersey, as described herein and as shown on the attached drawings,
subject to such modifications as in the discretion of the Secretary of
the Army and the Chief of Engineers may be advisable at an estimatéd:first
cost to the United States of $1,,50,000, subject to the conditions that
local interests shall, at an estimated first cost of $490,000 and
312,000 ‘annually for operation and maintenance, provide all lands, ease=
ments and rights-of -way necessary for the improvement and including the
alteration of bridges and provision for utilities, hold and save the
United States free from damages dus to thé construction ard operation of
such works, and maintain and operate the completed works in sccordange
with regulations prescribed by the Secretary of the Army.

€+ The reconstruction of the Federslly-~owned dams at Lake
Denmark and Picatinny Leke at Picatinny Arsenal, New Jersey, as des~
oribed herein and as shown on the attached drawings, subject to such
modifications as in the discretion of‘ﬁhe Secretary of the Army and the
Chief of Engineérs may be advisable, at an estimated first cost to the
United States of $1,800,000; with maintenence by military authoritiess

235, The total estimated cost of the works recommended above is
474,835,000 Federal, and $30,450,000 non-Pederal; and the annual operaw
tion and maintenance costs are estimated to be §$125,600 Federal, including
%20,100 for operation and maintenance of PleMtinny Arsenal dems by
military suthorities, and $146,500 non-Federals
W. W, WANAMAKER

Colonel, Corps of Engineers
District Engineer
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