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2 4 MAY 1979
H onorable Brendan 1. Byrne
Governor of New Jersey
Trenton , NJ 08621

Dear Governor Byrne :

I acboo.d is the Phase I Inspection Report f or Skyline Lak Dan No • 2 inPassaic County , New Jersey which has been prepared under au thoriza tion of
the Do. Inspection Act , Public Law 92—367 • A brief asses ent of
the dam’s co ditio. is given in the front of the report .

B ased on visual inspection , available records, calculations and past
operational p.rfiau.once, Skyline Lake Dam No • 2 a high hazard potential
structure, is j udged to be in fair overall condition . H~~ ver, the
spillusy is considered erie.sly inadequat, since 11 percent of the
Prebeb le ~~~~~~~ Flood (PSI?) would overtop the dam Tb. seriously
inadequate spilivey is ass.ssed liliAn, aos- srgeney condition,
until .r dstailad studies pr~~ otherwise or corrective usasurns
are ceopl.ted, The classificatio, of UIISAPI applied to a d because
of a seriously inadequate spiliwsy is not n o t  to indicate the sane
degree of ~~~r$ascy as would be associated with UHSAPI classification
applied for a structural deficiancy. It doss mean, honaver, that
based on initial screening , d prsliud~.ary ce~~vtations, there
appears to be a serious deficiency in spiliway capacity so that if
a ~sovere stor , wore to occur , overtopping and failure of th. do. would
take place , significantly increasing the hazard to loss of lif e dounstr~~~from the dam. To insure adequacy of th. struc ture , the following
action., as a ~ 4Mfonon, are rec~~~emded :

a. Tb. spiliwsy’. adequacy should be deter mined by a qualified pro-
fssstosal consultant engaged by the ~~~~r using more sophisticated method.,
preesdurs., —

~~ studie, within sin stbs ire. the date of .pproval of
th i. report. My ro. dial measures necessary to insure the adequacy of
the splilvay and to prevent overtopping should be initiated within cal-
endar year l~SO. In the inte rim, a detailed ~~~rgsncy operation pLan
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and wsrniag sy.t , should be promptly developed. Also, during periods
of ually heawy precipitation, around—the-clock s~rv*i1I..~e should be

b. Within six month. from the date of approval of thi. report ,
engineering studies and analyses should be performed to determine the
dan’s sabm~fr ..t condition and structura l stabilit y. This should include
test boring, to determine meteria l prop er tiss relative to stabili ty and
seepage and installation of piez~~~ters to facilitate seepage studies .
Any r dial measures found necessary should be initiated within calendar
year 1980.

c. Tb. following r..sdial actions should be coopletod within three
months from the dat. of approval of this report :

(1) All brush and small trees should be r.w,ad from the banknent .

(2) The ups trs aabanb.ent should be graded to the design slope
and riprap or other suitable slope protection should be placed on the
~~ anb.snt to preven t further wave erosion .

• (3) Irosien scars on the dowmstrsan face of the br’~~e”t and the
eroded section of ~~~~~~~~~~~~~ adjacent to the west wtngwsll should be
filled d c~~~:~t.d with a suitab le earthfiii . If inspection of the

when the upper reser voir is full indicates that th. erosion
on the dowustr. face t. caused by seepage, r dial measures to eliai-
nets the seepage should be perfar d.

(4) Tb. eroded parties of the dosustre toe of the spiliwsy apron
should be replaced d resurfaced in such a wr as to avoid further
deterio ration .

(3) tanove the brid ge piers from the spiliwsy.

(6) Th. cracks and spoiling in the spilivay wingvall should be
repaired .

(7) A trash rack should be placed over the intake to the outle t
conduit.

4. Vithin six months from the date of approval of this report , the
following actions should be taken:

(1) Tb. seisnicity at the dan site end its effect on the stability

H 
2

~~~~~~~~ 

— - 

~ - 
-

~~ ~~~ 

- 

~
. 

-&

- S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ -

~
.‘ -

•
-

________  _________  

— -
~~
--- -

~~~

-

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
--

~~~~~~ 
- ~~~~~~-~~~~~~~~~~~~ :



. - ---- - — • —~~~~~ - • —---~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

WAP -D
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of the dan should be investigated.

(2) The dam should be surveyed to confirm its as—built geometry.

e. A prog ram of annual inspections of the dam should be ini t iated
by the owners, utilising the standard visual checklist in this report .
Timely corrective action should be taken as necessary. A permanent
record should be kept of .11 meintensnce and operating events of the dam
and reservoir.

A copy of the report is being furnished to Mr. Dirk C. Hof n, isv
Jersey Department of Hovirounantal Protection , the designated State
Office contact for this program. Withi, five 4ays of the date of this
letter , a copy will also be sent to congressmen lobert A. Poe of
the Eighth District • Under the provision of the freedom of
Information Act , the inspection report will be subject to release
by this office, upon request , five days after the date of this
letter.

A dditional copies of this report y be obtained from the Ilational
Technical Imfo~~stion Services (ITIS) , Springfield, Virginia 22161
at a reasonabl, cost. Please allow four to six weeks from the date of
this latter for WIt S to have copies of the report available.

An luportant aspect of the Dan Safety Program will be the iaplanantatioui
of the rec~~~Au ation. made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the StitS to
iupl snt our rec~~~andations.

Sincerely,

1 m el 421(15 C. TON / —_.
~~~~~

As stated Colonel, Corp. of Ces~~~ 
~~~

~ft1_ District Engineer

Copies furnished: ~~~~ 2I2Quaced

Disk C. isfuam, P.1., Deputy Director 3
~~t 1rLoatj ~fl,

Division of ister i~~~~ces
I. 3. Dept. of ~~ ir.~~~tal Protection
Pa 0. isi C1O2~Trenton, 1.1 01623 t i~~~

Jab. O’B M , ActiaS ~~i.f I 
0 5

iorsasoffleed Plain Mamas~~~nt j D~~t / ~~~~~~~~/0~
Division .1 ister Iauurces I I I

: ~: 
Dept of is,iu~~~.ta1 Protection 

/ f~ L3f
Trenten, V 01623 3
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( ‘• SKYLINE LAKE DAM Mn . 2 (NJ OO200 )

CORPS OF ENG INEERS ASSESSM ENT OF GENERAL COPIUTTIANS

This dam vas inspected on 1 and 20 December 1978 by J enny—Leedshill
• Engineers under contract to the State of Mew Jersey. The State ,

under agree ment with the U. S. Army Engineer District , Philadelphia ,
• had this inspection performed in accordance with the National Dam Inspection

Act , Public Law 92—367.

Skyline Lake Dam No. 2 a high hazard potential structure , is Judged to
be in fair overall condition. Rovever, the spilivay is considered
seriously inadeq uate since 11 percent of the Probable Maximum Flood (PM? )
would overtop the dam. The seriously inade quate spillway is assessed as
an UMSAFI , non—emergency condition , until more detailed studies prove
otherwis, or corrective measures are completed . The classification of
UNSAFE applied to a dam because of a seriously inadequate spilivay is not
meant to indicate the same degree of emergency as would be associated
with an UNSAFE classification applied f or a structural deficiency . It
does mean , however, that based on an initial screening, and preliminary
computations, there appears to be a ser ious deficiency in spillvsy capac—

• ity so that if a severe storm were to occur , overtopping and failure of
the dam would take place , significantly increasing the hazard to loss of
life downstream from the dam . To fnsur. adequac y of the structure , the
following action. , as a minimum , are recamee nded :

a. The epillway ’s adequacy should be determined by a qualified pro-
fessional consultant engaged by the owner using more sophisticated methods ,
procedures , and studies within six month. from the date of approval of
this report. Any remedial measures necessary to insure the adequacy of
the spiliwey and to prevent overtopping should be initiated within cal-
endar year 1980. In the interim , a detailed e.ergency operation plan
and warning system, should be promptly developed. Also , during periods

of unusuall y heavy precipitation , around-the-clock surveillance should be
provided.

b . Within six months from the date of approval of this report ,
engineerin g studies and analyses should be performed to determine the
dam ’s embankment condition and struct ural stabil ity . This should includ e
test borings to dete rmine material properties relative to stability and
seepage and installation of pieze.eters to facilitate seepage studies.

Any remedial measures found necessary should be initiated within calendar

year 1950.

c. The following remedial actions should be completed within three
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month. from the date of approval of this report :

(1) All brush and small trees should be removed from the embankment.

(2) The upstream embankment should be graded to the design slope
and rip rap or other suitable slope protection should be placed on the
~~anIaent to prevent furthe r wave erosion .

(3) Erosion scars on the downstream face of the embankment and the
eroded section of embankmen t adjacent to the vest vingwall should be
filled and compacted with a suitable earth f ill . If inspection of the
embankment when th. upper reservoir is full indicates that the erosion
on the downstream face is caused by seepage , remedial measures to elimi-
nate the seepage should be performed .

(4) The eroded portion of the downstre am toe of the spillvay apron
should be replaced and resurfaced in such a manner as to avoid further
deterioration.

(5) lamow. the bridge piers from the spillway.

(6) The crack s and spalling in the ppillvay vingwall should be
repaired .

(7) A trash rack should be placed over the intake to the outlet
conduit .

d. Within six months from the date of approval of this report , the
F following actions should be taken:

• (1) The seismicity at the dam site and its effect on the stability
of the dam should be investigated .

(2) The dam should be surveyed to confirm its as—built geometry .

e. A program of annua l inspections of the dam should be initiated
by the ~ mers, utilizing the standard visual checklist in this report .
Timely corrective action should be taken as necessary. A permanent
record should be kept of all maintenance and operating events of the dan
and reservoir.

~~~~ 7 
7 ~~~~~~~~~~

,26M11 C. ‘TON
~~~‘Cotenel, Corps of Engineers
I District Engineer
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DEPARTMENT OF THE ARMY
~~ 

PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM MOUSE—SO & CHESTNUT STREETS

PHILADELPHIA. PEN N SY LV A N I A  19106

S N NIPLY RIPER TO

~APEN

Honorable Brendan T. Byrne
Governor of New Jersey 

~ uav 1919
Trenton, NJ O~~2l 

1 ( 1~~~’

De~ir covernor ~yrn~

This is in re fe rence  to our on~ oin~; national Proprati~ for Inspection ofNou—Fedcral ,)an’s ~1th the St~tc oF :e~.’ Jersey. Skyline Lake Dan flo. 2
(Federal 1.1). ~‘!o. ‘~JOO2OO). a high hazard potential structure has recently
been inspected . Thrs d.ir is oL.lwd by the ~ ‘1.in. ’ T.~’!:e Prorerty Owners AssocLit
and is located on Shepliard Rrook approximately one mile northeast of
the Borough of T~ naque.’1idvale in Passaic County.

Using Corps of I~n~’1neers screening criteria, it has been determined that
the dam’s spiliway is seriously inadequate since approxImately 11 percent
of the Probable r!axirnum Flood would overtop the darn. The seriously
inadequate spiliway is assessed as an UNSAFE, non—emergency condition,
until more detailed studies prove otherwise , or corrective measures are
completed . The classification of UNS AFE applied to a dam because of a

• seriously inadequate splilvay is not meant to indicate the same degree
of er~ergency as wou ld be associated with an UNSAFE classification applied
for a structural deficiency . It does mean , however , that based on an
initial screening and preliminary computations , there appears to be a
seriou, deficiency in epillway capacity so that if a severe stor m were
to occur , overtopping and failure of the dam could take place , signif 1—
cantly increasing the hazard rotential to loss of life downstream from
the dam . As a result of this UNSAFE determination, it is recosmanded
that the dam ’s owner t ake the following measures within 30 days of the
date of this letter :

a. Engage the services of a qualified professional consultant to
more accurately deter mine the spiliway adequacy by using more detailed
and sophisticated hydrologic and hydraulic anal yses, and to recosmend
any remedial measures required to prevent overtopping of the dam.

( 1
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Honorable Brendan T. Byrne

b. In the interi-’, a detailed emergency operation plan and down-
stream warning system should be d eveloped. Also , round—the—clock
surveillance should he provided during period s of unusually heavy

- • precipitation .

A final repor t on this Phase I Inapection ~‘ill be forwarded to you within
t~~ months.

Sincere ly ,

• L~ J~AMES C. TON
Colonel, Corps of Engineers
District Enrineer

C)~ Purn :
Dirk C. flof inan , Actg Deputy Director
Diveion of Water I~eaources
N. 3. Dept of Environmental Protection
P. 0. Box CN029
Trenton , NJ 08625

Jo im O’Dowd , Acting Chief
* Bureau of Flood Plain Mana gement
S Division of Water Resources

N. 3. Dept of Environmental Protection
P. 0. Box CN029
Trenton , NJ 08625

i i
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Skyline Lake Darn No. 2
Federal I .D. No . NJ 00200
New Jersey I.D. No. 398

State Located: New Jersey
County Located: Passaic

• Stream: Shephard Brook
Dates of Inspection: December 1 and 20 , 1978

Brief Assessment of General Condition of Darn

The darn appears to be in fair overall condition struc-

turally based on visual inspection.

The spiliway of Skyline Lake Darn No. 2 can pas s ap-

proximately 10 percent of the Probable Maximum Flood and
is considered serious ly inade quate .

There are certain maintenance deficiencies which , if
• left unattended, could imperil the structural integrity

of the darn . The availab le engineering data are not suf-
ficient to quantitatively analyze the structural stability
of the dam.

Recommendations and the urgency of their imp].ementa-
tion are as follows:

1. More sophis ticated and detailed hydrologic and
hydraulic analyses of the spillway capacity should
be performed as soon as possible . From this , a
positive action program of corrective measures should
be developed and implemented as necessary .

2. Field and laboratory investigations should be in-
itiated in the near future , so that seepage and
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stability analyses may be performed. The seis-
aicity at the dam site and its effect on the
stability of the dam should also be investigated.

3. The dam should be surveyed in the near future to
confirm its as-built geometry .

4. All brush and small trees should be removed f rom
the .mbank nt as soon as possible . The embank-
asnt should be regraded to the design slope and
any .ro.ion scars should be filled and compacted
with a suitable earthfill as soon as possible.
Riprap or other suitable slope protection should
be placed on the upstream embankment in the near
future.

5. If inspection of the embankment when the upper
reservoir is full indicates that the erosion on
the downstream face is caused by seepage , remedial
measures to eliminate the seepage-should be per-
formed.

6. The eroded portion of the downstream toe of the
spillway apron should be repaired soon and the
bridge piers removed from the spillway crest.

7. An effective warning system should be implemented
in the near future.

8. A program to inspect the dam annually and after
critical floods should be initiated in the near
future.

9. A trash rack should be placed over the intake to
the outlet conduit as soon as possible.

Frank L. Panu*io , P.
Project Engineer

- ;  

( N.J . License No. 9878
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U PREFACE

• This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams , for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers , Washington ,
D. C. - 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property . The assessment of the general con-
dition of the dam is based upon available data and visual
inspections . Detailed investigation, and analyses involving
topographic mapping, subsurface investigations , testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however , the investigation is intended
to identify any need for such studies .

In reviewing this report , it should be realized that the
reported condition of the dam is based. on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and constantly
changing internal and external conditions , and is evolution—
ary in nature . It would be incorrect to assume that the
present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only

• through continued care and inspection can there be any chance
that unsafe conditions be detected . -

Phase I inspections. are not intended to provide detailed
hydrologic and hydraulic analyses . In accordance with the
established Guidelines, the Spillway Test flood is based on

the estimated “Probable Maximum Flood0 for the region (great-
est reasonably possible storm runoff), or fractions thereof.

The test flood provides a measure of relative spiliway capa-
city and serves as an aide in determining the need for more

detailed hydrologic and hydraulic studies , considering the
( size of the darn , its general condition and the downstream

damage potential .
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U
PHASE I INSPECT ION REPORT

NAT IONAL DAM SAFETY PROGRAM

Skyline Lake Dam No. 2

Federal I.D. No. NJ 00200

New Jersey I.D. No. 398

SECT ION 1: PROJECT INFORMATION

1.]. General

a. Authority

The National Darn Inspection Act, Public Law 92-367,
1972 , provides for the National Inventory and Inspection
Program by the U. S. Army Corps of Engineers. This

report has been prepared in accordance with this authority,
through contract between the State of New Jersey and Jenny-
Leedshill Engineers . The State of New Jersey has also
entered into an agreement with the U. S. Army Engineer
Digtrict, Phi ladelphia, to have this work performed.

b. Purpose of Inspection

The purpose of this inspection was to evaluate the
general structural integrity and hydraulic adequacy of

the dam, and to determine if the dam constitutes a
hazard to human life or property .

1.2 Description of Project

a. Descripti on of Dam and Appurtenances

Skyline Lake Dam No. 2 is located between the upper

1
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and lower Skyline Lakes . The darn is an earthf ill structure
with a steel sheet pile core wall. The length of the darn
is 230 feet and the maximum height is 24 feet. The crest
of the dam is at elevation 284.3 feet and has a width of
8 feet. The slope of both the upstream and downstream
face is 2 horizontal on 1 vertical .

A core wall of steel sheet piles extends along the
center line of the dam, extending from the top of the dam
to appro~ri~~~tely 12 feet beneath the base of the dam. The
remnant of a concrete cap approximately 30 feet long and
2 to 3 feet thick was found on top of a section of the steel
sheet piles which were driven below the dam crest near the
center of the dam.

The spillway structure is located on the left (east)
abutment of the dam . The spillway crest length is 50
feet and there is 4 feet of freeboard between the crest
and top of the concrete spiliway walls. The downstream

channel has an asphalt macadam surface and discharges at
the normal water surface of the lower reservoir.

A 20-inch diameter cast iron outlet pipe passes
between the upper and lower reservoirs beneath the base
of the dam approximately 50 feet west of the spillway .
The outlet pipe valve is housed in a reinforced concrete

chamber with a steel manhole cover located at the down-
stream toe of the dam.

b. Location -

Skyline Lake Dam No. 2 is located in north central
New Jersey on Shephard Brook , approximately 1 mi le north-
east of the Borough of Wanaque-Midvale, in Passaic County,
New Jersey . The dam is situated between the upper and
lower Skyline Lakes . The regional vicinity plan is
presented on Plate 1.
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c. Size Classi fication

When the dredging of the reservoir , which is now in
progress, is completed, the storage capacity will be
400 acre—feet when the reservoir stage is at the crest of
the dam. The darn is 24 feet high , therefore, the size
classification of the darn is small.

The criteria for size classification of dams are set
forth in the Corps’ Guidelines . A small size darn is one
in which the reservoir capaci ty is greater than or equal
to 50 acre—feet and less than 1000 acre feet , and/or the
maximum height is greater than or equal to 25 feet and
less than 40 feet.

d. Hazard Classification

Failure of the Skyline Lake Dam No. 2 would result
in the overtopping and possible failure of Sky line Lake
Dam No. 1 which impounds the lower Skyline Lake reservoir.
A road and playground were vis ible immediately downstream
from the lower dam and at least six houses in the Borough
of Wanaque-Midvale (population 8,500) are in the downstream
flood path . Failure or mis operation of the dam could re-
sult in the loss of more than a few lives and excessive
economic loss; therefore, the Skyline Lake Darn No. 2
merits a high hazard classification.

e. Ownership

The dam is owned by the Skyline Lake Property Owners
Association, Skyline Lake , Ringwood , New Jersey , 07456.

f. Purpose of Dam

The darn is used for aesthetics and recreation .

g. Design and Construction History

The application for construction of Skyline Lake
p 

Dam No. 2 , including design drawings, was filed on June
29, 1945. The dam was constructed in 1945 and 1946 and
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L the dam was accepted by the State on May 20, 1947
following remedial construction during 1947.

h. Normal Operational Procedures

There is typically no regulation of the darn or
reservoir other than to empty it every few years for
cleaning. The reservoir can be emptied via the 20-
inch di ameter pipe providing, the lower reservoir is dr awn
down below the intake to the outlet pipe .

1.3 Pertinent Data

a. Drainage Area (sq. mi.) 2.8

b. Discharge at Dainsite (.cfs)
Ungated spillway capacity
at maximum pool elevation 1040

c. Elevation (ft. above MSL)*
Top Dam 284.3

• Spiliway crest 280.3

• Streambed at centerline of dam 260.3

d. Reservoir Length (ft.)

Maximum pool (El. 284.3 ) 3500
. Recreation pooi (El. 280.3) 3400

e. Storage (acre-feet)
Spillway crest 330

. Top of darn 400

f Reservoir Surface (acres)

• Top dam 24

• Spillway crest 18

*A contour map prepared for the recent dredging of
reservoir No. 2, dated Jan . 31, 1978, indicates that 158.3
feet should be added to the design drawing elevations to
obtain MSL elevations.
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g. Dam
Type Earthf ill

• Length 230 ft.

• Height 24 f t .
Top Width 8 f t .

• Side Slopes - upstream 2H:lV
- downstream 2H:lV

Zoning Impervious earthfill
upstream of core and
pervious earthfill on
downstream side.

. Impervious Core Steel sheet pile. core
wall driven 12 ft. below
base of dam. Concrete cap
poured on top of piles
at center of dam.

h. Spillway

• Type Chute
Length of weir 50 ft.

• Crest elevation 280.3 ft.

• U/S Channel Reservoir

D/S Channel Asphalt concrete chute

i. Regulating Outlets 20-inch diameter cast
iron outlet pipe and
gate valve

5
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SECTION 2: ENGINEERING DATA

2.1 Design

a. Geologic Conditions

Skyline Lake No. 2 is situated just upstream of Sky-
line Lake No. 1 in the north-central portion of the New
Jersey Highlands physiographic province. The regional

geology of this province is discussed in Appendix C
to this report. - 

-

The darn is - located in an approximately north-south

oriented narrow “U” shaped valley with steeply rising
bedrock surfaces above both abutments . The valley is
part of a longer north-south linear feature which appears
to be controlled by the structural geology of the region.
The valley lies north of the Wisconsin Age terminal
moraine and exhibits evidence of glacial plucking and
scouring. Numerous large boulders , up to 10 feet in
diameter litter the adjacent slopes , some the result of
glacial deposition and some talus from the exposed
bedrock farther up the slope . Bedrock exposed at the
surface on both high abutments is a lightly weathered,

slightly foliated granite gneiss.

The valley bottom itself is compo5ed of what appears
to be recent alluvium in- the old stream course and a highly
bouldery till up to the steeper rock slopes . Work being
conducted in the area has exposed some of the embankment
material which appears to be primarily reworked till.
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The darn is located in Seismic Zone 1 indicating only
a slight possibility of damage due to dis tant earthquakes .
However , the dam is near the seismica I.~ active Ramapo
Fault, and the valley in which the dam is located is pos-
sibly structurally controlled.

b. Design Data

The permit application No. 399 to construct the Skyline
Lake Dam No. 2 was filed with the State on June 27 , 1945 and
was approved on August 2 , 19 45 . The plans , dated July 10 ,
1945 , consist of 3 sheets showing plans and sections of the
dam and spil].way and an isometric detail of the left wall
of the spil].way . Copies of these drawings are included as
Plates 2, 3, and 4 of this report.

The emb ankment was designed to have upstream and down-
stream slopes of 2 horizontal on 1 vertical . Steel sheet
piles were driven at the center of the darn to a penetration
of 12 feet beneath the base of the dam and extending along
the length of the dam . The section of the dam (Plate 4)
indicates that the embankment downstream of the core is
pervious eartlifill and the material ups tream is impervious
earthfill. This section also shows riprap extending from
the crest approximately 17 feet down the upstream face of
the embankment.

The spiliway is a 50 foot wide chute. The crest is a
2-foot wide and 6.5-foot high concrete wall extending be-
tween side walls of the spillway which reta n the embank-
ment at 4 feet above spillway crest (Plate 3) .  The dis-
charge channel is a 40 to 50 foot long asphalt macadam
pavement between concrete training wal ls extending down-
stream to the discharge end at the normal lake level of
Sky line Lake Darn No. 1, about elevation 268 MSL. The
spillway design flood was reported as 300 cfs/sq . mi.
based on 125% Central New Jersey Curve for a drainage area

( of 2.8 square miles .
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Specifications for the construction of Skyline Lake

Dams No. 1 and No. 2 were prepared by Newell C. Harrison,
P.E.., Butler , New Jersey . The earthfill was specified to

be placed in horizontal layers not exceeding 6 inches in
thickness and tI~oroughly rolled and tamped with heavy
ramers. Specifications were given for concrete pre-
paration and placement, slope paving, riprap and steel
sheet piling.

2.2 Construction

Eight dam inspection reports prepared by the State
engineers between December 1945 and May 1947 are available.
These reports describe the general constrcution progress
and performance of the dam following the first filling
of the reservoir. Leakage at the base of the left abut-
ment of the spillway and deterioration of the spiliway
apron occurred soon after the initial filling of the

reservoir. The leakage reportedly decreased with time and
the spiliway apron was covered with 3 inches of asphalt
macadam compacted with a 20—ton roller . The darn was
subsequently accepted by the Water Policy and Supply
Council on May 20 , 1947.

2.3 Operations

The reservoir is normally uncontrolled except for
occasional drawdown in anticipation of a storm or for

maintenance work . There is no instrumentation of the
dam, and there are few records of maintenance work.

2 .4  Evaluation

• 
- 

a. Availability

Available engineering data for the darn consist of
plans and sections which include a qualitative description
of the material in the embankment and specified steel
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sheet pile size . Specifications for the construction of
the darn are also available . Some construction inspection
reports are available but there is no information on as-
built conditions.

b. Adequacy

The available design and construction data are in-
adequate to evaluate the structural stability of the dam
because of the lack of information on as-built condi tions
and materials properties . Specifications were qualitative
and no field tests were performed and no detai led construc-
tion reports were filed.

c. Validity

Inspection reports prepared during the dam construction
indicate that the dam was constructed general ly as shown
on the available drawings and in accordance with the speci-
fications. However, the present inspection indicates that
the spillway cross-section is horizontal and not concave

• 

as shown on Plate 3, Section A-A.
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SECTION 3: VISUAL IN SPECTION

3.1 Findings

a. General

Visual inspections of Skyline Lake Dam No. 2 were
made on December 1 and 20 , 1978. The reservoir was
empty and was being excavated at the time of the inspec-
tion. Water entering the reservoir was being pumped over
the right abutment of the dam into Reservoir No. I. located
immediately downstream of the darn . Reservoir No. 1
had been lowered below the toe of Darn No. 2 during the
first inspection. Several inches of snow covered most of
the upstream face of the dam at the time of the first
inspection .

The visual inspections did not reveal any critical
signs of distress in the dam , but , in general , mainte—
nance has been deficient. There is evidence of erosion

on the upstream and downstream face of the embankment
and the toe of the spillway apron has been seriously
eroded. Some cracking and spai.ling of the spillway’s

concrete wingwalls were observed.

Detailed inspection was made of the dam , appurtenant
structures and the upper and lower reservoir areas .
Descriptions of the findings of these inspections are
summarized in the par agraphs which follow. The check
list of visual inspection items is included in Appendix
A. Geologic and foundation conditions observed at the
time of inspection are noted in greater detai l in Section
2.1—a.

- 
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b. Dam

The dam was inspected for signs of settlement,
seepage, erosion , cracking and any other evidence of
undesirable behavior which might affect  the stabi lity of
the structure.

The steel sheet piling and concrete cap of the core
wall were exposed along the longitudinal axis of the dent
protruding approximately 6 inches above the earth fill
(Photo 1). Some minor cracking of the concrete which
caps the steel sheet piling was noted . The top of the
embankment has been eroded up to a depth of about 2.5
feet adjacent to the right spillway wall. This eros ion
has presumably been aggravated by pedestrian traffic.
The top and upstream and downstream faces of the dam
are covered with a heavy growth of trees and brush ex-
tending down to the water line . The left abutment is also
heavily wooded .

Two wavecut benches 1 to 2 feet deep were observed -

on the upstream face of the dam as shown in Photo 2.
These benches were apparently caused by wave erosion

* when the reservoir was at approximately the same elevation
as the benches. The majority of the visable surface
of the upstream face of the dam consisted of a sandy clay
soil with some gravel. No riprap was observed on the
upstream face of the dam.

Two significant erosion gullies were observed on the
downstream face of the embankment. One gully, located
in the center of the embankment, begins at the hi gh water
level of the lower reservoir and extend s down to the toe
of the dam (Photo 3) .  This gully has been filled with
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riprap; however, erosion appears to be continuing at the
upper end . The erosion forming this scar may be the
result of wave action from the lower reservoir or possibly
seepage through the embankment. The local extent of
the erosion indicates that seepage is the most probable
cause. The second gully is located above the outlet
works as shown in Photo 4.

Both the upstream and downstream face of the embank-
ment appear to be sloping more steeply than the 2
horizontal to 1 vertical indicated on design plans.

c. Appurtenant Structures

Spillway

The spillway appears to have been constructed generally
as shown on the design plans (Plate 4 ) ,  with the excep-
tion of four concrete cyclindrical piers 10 inches in
diameter and 4.5 feet high located adjacent to the spill-
way crest (Photo 5) .  These piers reportedly supported
a foot bridge acr oss the spillway which was damaged and
removed .

There has been minor spelling at the top of the con-
struction joint in the left (east) wingwall , directly
above the spillway crest. A vertical crack at the down-
stream end of the left wingwall and spelling at the top
of the adjacent retaining wall was also noted (Photo 6 ) .

There has been minor cracking with no significant

displacement of the spillway crest. The construction
joint between the west spillway wingwall and training
wall has been displaced by about 1/2 inch. The erosion
at the toe at the spillway apron , discussed below, is
beginning to undermine the foundations of the downstream
end of the training walls .
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The macadam spillway apron has a slightly undulating
sur f ace with a few minor cracks . The most severe
irregularities in the apron surface appear to be caused
by tree roots. A 1-foot diameter tree is growing in
the spillway chute a few feet downstream from the left
wingwall.

The downstream toe of the spillway apron has been
severely eroded as shown in Photo 7. The abutment on
which the apron is founded has been eroded up to a depth
of about 4 to 5 feet just downstream of the apron toe.
The present toe of the macadum surface is very irregular
and has been eroded from 3 to 10 feet upstream from the
downstream end of the training walls .

Outlet Works

The upstream and downstream ends of the 20-inch diameter
outlet pipe are surrounded by concrete collars and appear
to be in satisfactory condition. The upstream reservoir

level was below the intake to the outlet pipe at the time of
the first inspection. There was miscellaneous debris
around the intake to the outlet pipe (Photo 8) and there
are no trashracks or similar guards over the intake.

The water level of the lower reservoir was about 6
inches above the invert of the outlet pipe. The

outlet pipe valve is housed in a concrete manhole
(Phot o 9) .  The steel manhole cover was locked at the
time of the inspection; therefore, the valve could not
be observed . - 

- •

d. Reservoir Area

The reservoir was empty at the time of both
inspection (Photo 10) and the water flowing into the
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reservoir was being pumped over the west abutment of the
dam into Reservoir No. 1. The reservoir was being
excavated during the inspection . The excavation was
reportedly to extend down to a clay layer at a depth of

approximately 25 feet below the present reservoir bottom,
and thus removing a permeable sand stratum which has
caused leakage from the reservoir. Presumably , this sand
stratum will be blanketed where it is exposed in the ex-
cavation face .

The perimeter of the reservoir generally has moder-
ately steep slopes with local , gently sloping areas.
The adjacent area is heavily wooded and populated with

single family residences.

e. Downstream Channel

Flow over the spillway empties into Reservoir No. 1,

located immediately downstream from the dam . The perimeter
of this reservoi r is similar to Reservoir No. 2 , described
above (Photo 11).

* I
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SECTION 4: OPERATION PROCEDURES

4.1 Procedures

Normal operation of the reservoir is to maintain
maximum storage for recreation purposes . It is reported
that the reservoir is lowered when heavy storms are fore-
cast.

The 20-inch diameter outlet pipe is operated by a
valve located at the downstream toe of the darn and is used
to drain the reservoir for maintenance of the darn and
reservoir. Reservoir No. 1 must be emptied to a level
at or below the intake to the outlet pipe in order to
empty Reservoi r No. 2.

It was reported that the reservoir is chemically
treated for algae and is drained every few years for
cleaning. The reservoir was emptied and cleaned in 1972 ,
1973 and 1974 .

4 .2  Maintenance of Darn

The Skyline Lake Property Owners Association are
responsible for the maintenance of the dam and reservoir.
No records are available regarding the maintenance of the
darn, and , based on the visua l inspe ction , little main-
tenance wor k has been done .

4.3 Maintenance of Operating Facilities

No maintenance records of operating facilities are
avai lable . The outlet works appear to be in satisfactory
condition and are reported to function properly .

(
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4.5  Eva luation of Operational Adequacy

It appears that there has been little maintenance of
the darn. There is no instrumentation of the dam and
records are not kept of maintenance work or operation of
the reservoir. A warning system is needed to alert down—
stream inhabitants in time of floods and possible over-
topping or failure of the dam.

4
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SECTION 5: HYDROL OGY/HYDRAULICS

5.1 Evaluation of Features

a. Design

As already stated in Section 1.2 , Skyline Lake Dam
No. 2 is classified as high hazard and small in size .
In accordance with the Corps of Engineers ’ “Recommended

Guidelines for Safety Inspection of D arns ” , the Spillway
Design Flood (SD? ) is the Probable Maximum Flood ( PMF ) .

Data obtained front State files indicate the drainage
basin area of the dam is 2.8 square miles . Elevations within
the bas in range from about 1150 feet above mean sea
level along the perimeter to about 280 feet in the valley
floor . Land use pattern within the watershed consist
mainly of forested areas , with only a minor portion of
the basin area being residential developments . About
0.6 percent of the watershed area is the surface of
Skyline Lake No. 1 and about 1.0 percent of the water-

* shed area is Skyline Lake No. 2. The drainage basin is
delineated on U.S.G.S. topographic map and is presented
on Plate D-1, Appendix D.

The hydraulic and hydrologic features of the darn were
evaluated using criteria set forth in. the Corps of

Engineers ’ “Recommended Gu idelines for Safety Inspection
of Dams ” , and additional guidance arid criteria provided
by the Philadelphia Distr ict , Corps of Engineers. The
Probable Maximum Precipitation ( PMP ) was calculated using
Hydrometeorological Report No. 33 and the Hop

17
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Brook reduction fac tor of 0.80 for misalignment of
the storm. The Probable Maximum F lood (PM? ) was
calculated using the Corps’ computer program HEC-l,

Dam Break Version. In computing the PM? the Corps re-

quested that the SCS triangular unit hydrograph with
curvilinear transformation be used . The computer program
was used to calculate this unit hydrograph from the
basin lag. A lag time of 1.0 hour was calculated for
the basin and used in the program.

An initial infiltration loss of 1.0 inch and a final
infiltration loss rate of 0.10 inch per hour were used in

the REC-l program to give the rainfall excess. Using the

excess rainfall and the unit hydrograph , the program
computed the peak discharges of the 15 percent , 25 percent,
50 percent and 100 percent PM? . These discharges are
approximately 1,580 cfs, 2,640 cfs, 5,270 cfs and 10,540
cfs , respectively .

The various percentages of the PM? inflow hydrograph
were routed through Skyline Lake No. 2 assuming the darn
does not breach . The routings were made using the Modified
Puls Method by the HEC-l program. The peak
discharges of the 15 percent , 25 percent , 50 percent,
and 100 percent PM? were calculated to be approximately
1,470 cfs, 2 , 550 cfs , 5,170 cfs, and 10, 430 cfs.  The
flood routings indicate that all floods greater than about
10 percent of the PM? will overtop the dam. A plot of
percent PM? versus peak outflow discharge is presented
as Plate D-2 in Appendix D.

The var ious percentages of the PM? outflow
from Skyline Lake No. 2 were routed through Skyline Lake
No. 1, which is immediately downstream, using the Modified

18
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Puls Method by the HEC-1 progr am . The 15 percent, 25
percent, 50 percent , and 100 percent PM? peak
discharges from Skyline Lake Dam No. 1 were calculated

— 
to be approximately 1,320 cfs, 2480 cfs, 5,110 cfs , and
10, 350 cfs. These flood routings indicate that all floods
greater than about 15 percent of the PM? will overtop
Skyline Lake Dam No. 1 if Skyline Lake Dam No. 2 does
not fail. A plot of percent PM? versus peak outflow
from Skyline Lake Dam No. 1 is presented as P late
D-5 in Appendix D.

Because the spillways for both Skyline Lake Dam No. 2
and Skyline Lake Dam No. 1 cannot pass one-half the PM?,
the various percentage non-breach PM? flows were routed
0.5 miles downstream through two successive reaches to

the Borough of Wanaque -Midvale . A second set of flood
routings using the same PM? ’s were routed through both
reservoirs and downstream using the assumption that both
darns would breach. These routings were made in order to

assess the degree of increased flood hazard caused by

breaching due to an inadequate spillway . For the downstream
channel routings estimates of channel shapes , slopes
and roughnesses were made based on conditions observed

in the field and on U.S.G.S. topographic maps . The lo-
cations of the cross-sections used in the channel routings
are shown on page 0-7, Appendix D.

Estimates of spifl.way and overtop stage-discharge
curves, reservoir stage-storage curves, and dam breach
parameters were used to route the various floods through
the two reser voirs . Assumptions and data used in these
estimates are described , for each darn , in the following
paragraphs.
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Skyline Lake No. 2

The spillway and overtop discharge rating curve
used in the flood routing through Skyline Lake No. 2
was calculated using the weir equation and assuming free

overflow across the whole length of the dam and spillway .

The spillway is a broad-crested weir and has an estimated

discharge coefficient of 2.6. The dam crest is a broad-

crested weir with heavy overgrowth , and has an estimated
discharge coefficient of 2.6. The reservoir stage—
storage curve was determined from U • S. Geological Survey
7.5 — minute topographic maps and contour maps of proposed

excavation of the lake that were obtained from the owner .
At the time of the field inspection a significant portion
of the proposed excavation was complete and, therefore , in
this analysis- the ultimate proposed lake topography was

assumed. This stage-storage curve was extended above the

dam crest to includ e surcharge storage during peak dis-
charges . In the reservoir routing computations possible

discharges through the outlet works were excluded be-

cause their capacity is small compared to the PM? and

because of the possibility that the outlet valve may be
closed. The stage-storage and the spiliway and overtop
stage-discharge curves for Skyline Lake Dam No. 2 are
presented in Appendix D as Plates D-3 and D-4, respectively.

• The breach parameters used in the HEC-1 analysis for

Skyline Lake No. 2 are: the breach is rectangular in
shape, 180 feat long, will extend to the original reser-

voir floor elevation (260 ft), will begin breaching

when the darn is first overtopped , and will develop to
its maximum size in 3.0 hours. The peak outflow from

Skyline Lake No. 2 for the 15 percent, 25 percent, 50
percent , and 100 percent PM? , assuming fai lure , were
calculated to be approximately 2 ,620 cfs , 4 ,020 cfs,
6,580 cfs, and 10,750 cfs , respectively.
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Skyline Lak e Darn No. 1

The spi llway and overtop sta ge—discharge rating curve
used in the flood routings through Skyline Lake No. 1

was calculated using the weir equation and assuming free
overflow across the whole length of the dam and spil].way.

The spillway has an ogee cross-section and from data

in the State files has a calculated discharge coefficient

of 3.5. The dam crest is a broad crested weir with

heavy overgrowth and has an estimated discharge co-

efficient of 2.6. The reservoir stage-storage curve

was estimated from U. S. Geological Survey 7.5 - minute
topographic maps. This stage—storage curve was extended
above the dam crest to include surcharge storage during

peak flood discharges . In the reservoi r routing compu-
tatiorts possible discharges through the outlet works

were excluded because their capacity is small compared

to the PM? and because of the possibility that the outlet
valves may be closed. The stage-storage and the spillway
and overtop stage-discharge curves for Skyline Lake Dam
No. 1 are presented in Appendix D as Plates D-6 and 0-7,

respectively .

The breach parameters used in the HEC-1 analysis for
Skyline Lake No. 1 are : the breach is rectangular in
shape , 160 feet long, will extend to the approximate
original reservoir floor elevation (259.3’), will
begin breaching when the darn is first overtopped , and will
develop to it~ maximum size in 1 hour. The peak outflow

from Skyline Lake for the 15 percent, 25 percent, 50

percent and 100 percent PM? assuming failure, were cal-
culated to be approximately 4,570 cfs , 5, 910 cfs, 6,550
cfs, and 10,610 cfs, respectively.
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The above described analyses resulted in the flooding

characteristics at the Borough of Wanaque-Midvale that

are snmin~rized in the following tabulation.

No Breaching 15% PM? 25% PM? 50 % PM? 100% PM?

Peak Discharge, cfs 1,305 2,450 5,080 10,240
Peak Flow Depth, ft. 5.8 7.1 9.1 11.5
Peak Flow Width, ft. 135 185 265 400
Peak Flow Velocity, fps 4.4 4.9 5.3 5.9

Breachi ng

Peak Discharge, cfs 4,490 5,840 6,410 10,560
Peak Flow Depth, ft. 8.7 9.5 9.8 11.6
Peak Flow Width, ft. 250 280 290 405
Peak Flow Velocity, fps 5.2 5.5 5.6 5,9

The reservoir drain intake for Skyline Lake No. 2
is at the floor of the lake near the dam and is 20 inches
in diameter. Using the orifice flow equation, and assuming

no tajlwater and no inflows into the lake , the time re-

quired to drain the reservoir from a spillway full

condition was calculated to be a little over 4 days .

b. Experience Data

Records of lake levels are not maintained for this

site. The reservoir is operated to maintain maximum

water levels for aesthetic and recreational purposes.

C. Visual Observations

The perimeter of the reservoir has generally moderately
steep slopes with local, gently sloping areas. The

adjacent area ii heavily wooded and populated with single

family residences .
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A stilling basin is located immediately downstream
of Skyline Lake Dam No. 1 and a bridge and playground are
located approximately 300 and 500 feet downstream, 

I 
-

respectively. The banks of the flood plain are moderately
steep immediately downstream from the dams . The flood
plain becomes wider and the banks less steep farther down—

— stream from the dam.

d. Overtopping Potential

As indicated in Section 5.1-a, the spillway can pass
only 10 percent of the PMF. During the PM? the embank-
ment would be overtopped for about 7.0 hours and would
have a maximum overtopping stage of about 5.8 feet above

the dam crest. This overtopping height assumes the dam
remains in its current condition. During the PM?,

Sky line Lake Darn No. 2 would probab ly fail due to overtop-
ping and cause overtopping and failure of downstream Darn
No. 1. This would result in a significantly larger flood
downstream and a significantly higher hazard to several
residences in the Borough of Wanaque-Midvale that are near
the stream banks and at elevations below the maximum flood
stage . Thus , in accordance with the Corps ’ guidelines ,
the spiliway for Skyline Lake Dam No. 2 is classified as

Seriously Inadequate .
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

Visual inspection indicates that the dam is need of
maintenance work to assure continued structural integrity.
There is significant local erosion of the downstream

face of the embankment and the toe of the spillway apron
is badly eroded. Some cracking and spafling at the concrete
wingwalls was also observed. These factors are not presently
severe enough to affect the structural strength or sta-
bility of the dam, but could jeopardize the integrity of
the structure if left unchecked.

The outlet works appear to be in satisfactory condi-
tion based on visual observations.

b. Design and Construction Data

The available design and construction data are inade-
quate to evaluate the structural stability, since little

is known of design criteria , construction methods or
as-built material properties.

c. Operating Records

There is no instrumentation of the dam. The reservoir
is essentj aj l~’ uncontrolled except for occasional draining
of the reservoir for repairs of the dam and cleaning of
the reservoir. Records of reservoir levels and water

withdrawals are not available.
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d. Post-Construction Changes

A 3-inch thick layer of macadam was placed over the
original spillway apron which was severely eroded shortly
after the initial filling of the reservoir. The toe of

this new apron has since been severely eroded. In
addition, a clay blanket was reportedly placed on the

ups tream face of the dam to reduce seepage observed under
the spillway.

e. Seismic Stability

The dam is located in Seismic Zone 1, in which it
may generally be assumed that there is no hazard from
earthquakes, provided static stability conditions are

satisfactory and conventional safety margins exist.
However , as pointed out in Section 2.1-a, the dam is
close to the seismically active Ramapo Fault. and the
valley in which the dam is located may be structurally
controlled. Data are insufficient at this t ime to
assess seismic stability, should a significant earth-
quake occur in the vicinity of the dam.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS,

PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Saf ety

The structural stability of Skyline Lake Dam No. 2
cannot be quantitatively analyzed due to lack of available
data . However , visual inspection indicates that the dam
is in need of repairs to assure continued structural
integrity. Signi ficant local erosion of the downstream
face of the embankment and toe of the spillway apron
was noted. In addition , there has been wave erosion of
the upstream face of the embankment causing local
steepening of the slope. There has been minor cracking
and spalling of the concrete spiliway wingwalls.

The spiliway of the dam can pass only 10 percent of
the Probable Maximum Flood and is classified as seriously

inadequate.

b. Adequacy of Information

The information avai lable is not adequate to perform
a comprehensive, definitive evaluation of the dam’s
structural stability because of the lack of data regarding
as-built conditions and physical properties of the dam
and foundation materials.

c. Urgency

The deficiencies revealed by the visual inspection
do not appear to be critical; however , they could imperi l
the integrity of the structure if left unchecked. There-
fore , it is recommended that the owners perform the
remedial measures discussed below, the most urgent of
which should be done as soon as possible .
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d. Necessity for Additional Data/Evaluation

At the present time there is insufficient information
available to fully evaluate the structural stability of

the dam. The Corps of Engineers Guidelines require

that, in general, seepage and stability analyses should
be on record for all dams in the hi gh hazard category .
There is presently no information about the as-built
properties of the embankment . In addition, seepage at
the toe of the dam has been previously noted by others .
Therefore, a program of borings and laboratory tests
should be performed to confirm the as-built properties of the

embankment materials . Piezometers should also be
installed to establish internal water levels in the down-

stream slope . These data should be evaluated by an
experienced geotechnical engineer . The piezometers
should be permanent and read periodically . The field

investigation should begin in the near future and the

evaluation performed soon after completion of the field
work and testing. In addition, the dam should be sur-
veyed in the near future to confirm the as-built geometry

of the dam. As a result of the foregoing, necessary cor-
rective steps should be taken in a timely manner .

The hydrologic analysis indicates that the spillway
is seriously inadequate . Therefore , more sophisticated
and detailed hydrologic analyses should be performed as
soon as possible . From this a positive action program
of corrective measures should be developed and implemented
as necessary.

Although the dam is located in Seismic Zone 1, it
- is situated in a valley which was possibly formed as the

‘ result of faulting and is in close proximity to the
seismically active Ramapo Fault. Therefore, the potential

seismicity at the darn site and its effect on the sta-
bility of the dam should be investigated.

(
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7.2 Remedial Measures
a. Corrective Procedures

It is recommended that the following remedial measures

be performed as soon as possible:

1. The upstream embankment should be graded to the
design slope and riprap or other suitable slope
protection should be placed on the embankment to
prevent further wave erosion.

2. Erosion scars on the downstream face of the embankment

— 
and the eroded section of embankment adjacent to
the west wingwall should be filled and compac ted
with a suitable earthfill. If inspection of the
embankment when the upper reservoir is full
indicates that the erosion on the downstream face

is caused by seepage , remedial measures to elimi-
nate the seepage should be performed.

3. The eroded portion of the downstream toe of the
spillway apron should be replaced and resurfaced
in such a manner as to avoid further deterioration.

4. Remove the bridge piers from the spillway.

-
‘ b. Operation and Maintenance Procedures

A program of inspections of the dam during and after
critical floods and annually should be initiated by the
owners , utilizing the standard visual checklist in this
report.

The cracking and spalling of the spi llway wingwa]ls

should be carefully observed, and remedial work performed,
should the deterior ation contin ue .

A permanent record should be kept of all maintenance
and operating events of the dam and reservoir.

(_
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L All brush and small trees should be removed from
• the embankment soon , in order to facilitate inspection

- of the embankment and prevent root damage . Clearing of -•
the embankment should continue as a standard main—

- tenance procedure.

- - 
A warning system in coordination with Skyline Lake

Dam No. 1 should be established whereby downstream in-
habitants may be notified and evacuated in the event of
possible darn failure.

A trash rack should be placed over the intake to the
outlet conduit as soon as possible .

( \
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APPENDIX B
ft PHOTOGRAPHS
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(N ote : All photographs were taken on Dec . 1, 1978)
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Photo 2 View of upstream face of dam looking east
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Photo 3 View of stone filled gully in central
section of the downstream face of embankment
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Photo 4 View of gully at eastern end of the downstream
face of embankment looking down from dam crest
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Photo 5 View of spiliway looking east
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Photo 9 View of outlet pipe and valve chamber at
downstream toe of dam
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Photo 11 View of downstream reservoir area looking
upstream from Dam #1
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REGIONAL GEOLOGY - HIGHLAN DS PROVINCE

£‘hy Si ography

The New Jersey Highlands extend northeas t-southwest
across the state from the New York border to the Dela—
ware River. Included in the province are the northwest
portions of Hun terdon , Passaic and Morri s Coun ties and the
southeastern portions of Warren and Sussex Counties - This
province lies between the Appalachian Ridge and Valley
Province to the northwest and the Piedmont Lowlands Province
to the southeast (See Figure C—i) and is part of the larger
New England Physiographic Province.

The Highlands are characterized by rounded and fiat-
topped northeast—southwest ridges and mountains up to
1,400 feet high separated by narrow valleys. The orien—

- 

tation of the valleys is usually, but not always, controlled
by the underlying geologi c structure. 

-

• Bedrock

Bedrock of the region is predominently Precambrian
gneisses , schists and metasediments . Some sedimentary
rocks , typically sandstones, shales and conglomerate have
been infolded and in~ aulted into the valley bottoms .

The regional. geologic structure reflects the very
old age of bedrock . A number of regional faults cross the
area in a northeast-southwest direction. The Ramapo
Fault scarp , forming the eastern border of the province ,
is more than 30 miles long . Faults also control many of the
riv er valley orientations .
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Mountain crests slope uniformly from northwest to -

southwest, a direct result of the fact that the entire
area was once part of the now dissected Schooley peneplain.

Overburden
ft Much of the province was covered by the Pleistocene

age Wiscons in glacier. The glacier stripped most of the

existing overburden and weathered rock and uncovered the
numerous hard bedrock knobs and ridges seen throughout
the province. Most of the side—slopes in the are a
are covered with heavy boulder tills ( ground moraine) ,
while glacial outwash and recent alluvium cover the
valleys . South of the terminal moraine extending from
Morristown to Belvidere , scattered remnants of earlier
stages of glaciation (Illinoian and Kansan ) have deposited
ground moraine (glacial tills) over the bedrock. In -

the valleys and over some of the ground moraine , recent
and glacio—fluvi a]. alluviums have been deposited.
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• Stat~ ot Ncw J xseya~’C - 5’ - - ~~~~ - . :‘~. - ,. . . ~,- r •~~ -s ~~~. —.4-i.. .- TC..- - .  ...._.— ---~. . • -

& t C 5t*ts~ %&t:r Po’cy Co’sun1ulon
REPORT ON DM1 APPLICATION -

To tho st•~ rater Pcffcy C~~~ tasfon, - ,
~ I

S&*t. ct lew lusey ~~~~~~~ -

CenUc c~t: 
• I~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- Iba a’pliestlon if itjr £etin!altion Cen aay, I. ~~. W1netao~ President, 22 ~.st- 

~~~~~~~ 
Street s ~ew T~~k City - - - I

.:: 
- 

-

- J~e 9, ~~~ for a provsl if plans and for a permIt to construct a darn

Ib wa c s  L,lLne taki (Z. Li) neer ~ anaqu. 
.5 

00 $hs;har~ Era* 
I

tributary to - b.aqi. *trar ‘- ~~~ - ‘• ‘ Is Pta stie Count;, ‘~ew Jersey 
I

ha’s h”n ezv-sln*d by G.oij. 2. Shanklia. 9ydrsuiis - 

~ ~~~~~~~~~~~~~ Engineer.

- - 
- 

: 
I I : . . PRINCIPAL FEATIJRES - I - -~~~:~~ 

- 
I 

-

Lot-allen ~~~~~~~~~ ~~ I
: -~ I~

:
I 
Site Isirpected 7k7/)15 

-
— 0.R.S.

Pur ww, ot dmn Peal Fstat, D .la~mest Length .t dam - 
ISO feet

D rahsags. ut-n ‘.9 sq. ml EZes’atlon tiC Itow lane 110.0 aes mi.! dste~
An’s of 14e ‘~t acres Capacity of lake L5t MIlL gals

Typ.of dani Zarth till. £t..t sheet ;lii**g core Top width S test
veil. I 

-
~~~~~ ‘ 

‘
“ ~~I’

Upst,cmn sli;e ‘to 1 i)swni’tream skope 2 t, 1
FenneL-ti”,, matcrIaI 

- ~ gravel with blISO slay 31az. height 16.0 feet

Tn— t-f ,~ “tt .-:’y Cenerete C~.e overf low 
- - Length of .prnway 53 feet

31as. lte.;d en sp iss isy .O feet for 1.O’tre.—~,sr1 below to; of ds~ an-i care vail

~$llwsy rapist-fly ~~ see. ft~~ 312 
- 

~~~ ft .~ ml.
~~~~~~~~~~~~ ~~~~~~~~~~~ 

~~95 - ~~ 
mi ft. per isq. ml. (i~~~ Central J.r..y Curv..

Ostiels other tha* spilla’ay 23-lash blansff plp. te left if eptilvay 
- 

‘I

~,wiagi Lied July 51, l~i5 by isenil C. !srriens , Yogis.. ,. dstlsr. I. 4. 
- 

-

It ha. betia fsietnd that the aft for the dam ~e seftabi, and th. plans adtqvate to ensue
the eesstrueti en At a Pit-vt-tare wideli wIS not k’ a menace to Hf. or property. It is therefore
t-~~~-as pa4~ that th, plans be approved and that e pensalt tie issued. subjuct, btswesw, to thefrivalog terms and rsmdItIono~.... :‘ 

~~~~~~~~~~~~~~~~ 
-
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-. I - - -

L That this permit does not pIe. any pr” i’ty rfghas. tither In real estate sr material,ese sep earha.ie, pvkllrges; neither dora It aath.wla, any Inju ry to private property nor Is.
of private right.. nor any lnfrIa~yme.,t of F,’I, ,.I. ~tate or I-oral laws or regulations, norses N waive the obtaining of Federal assent, when ~n’,~~~y• I 
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~~~~~~~~~~~~~~~~~~~ DAM APPLICATION No -

- 
- - APZ’UCATION FOR PERMIT FOK CONSTRUCTION i’Z3- 7~a,JOR REPAIR OF DM1

- 

~~t1er~ rc~ ts co.
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~•‘~5 3 
~~~~~~~~~~~~~~~~ ....a~,rz.

To eke !t et% jei’.ei State %Vat~
.r Puhe’v Cnmm,’ssusn —

Ccntfrmen — 
-

- 

I 

In compUance with rite priscisions of Title ~R. Chapter 4, Res4ced Statutes
~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ -. 

-

- 
i$5p. ..t p5-. .1 1.1.i’c .i .M~’ S,aPH-tS. p,..st. ra~~~ ~~ SWpeaI.s .1.. ~ s.O l~ i~~ .~~ S ~ OS

h.i’rh: inskc’~ applk~tiu.i fear tiw ap;~r~.r~I elf dr.m-in~. anJ  f ir tiae• issuance of a permit Us -

5~lnStrU51 ~~tT .i ibm l~sntin a’s,....~~j1L.s.Leka C3.~a fl,) 
- - - - - I - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

4 ~s~~ 1s (‘
~nsnty. New Jersey.__ S. ~~~~aS.

it a lw.int...a~,r~s st,1:~~~~~ Zt,. ar~~,:J cf,.bcu 4s.r~.2~.t~, .ot,.~ tnt,~’;&j, !~r.v.,, ~~rC3.
ilI. -. U5 5. H IS 4 5s.• ~ I ~ ~~~~~ 5 .e r. ~~~~~~ — ~ SW 5.i H 11H ~ 4.i * ~~ 5.Hi

tue eke rurrn~ 0f, ,,J;e’31 ç n-t.,ree is-rnen 
0.W HH OS ..p. S. OS g ’ ~~~~4 ~ Ir~

19 3.Y ,tj, *’a~t’ ~t ith- t!ae- fnIiati ’~ti, ,nf~’rmatjt’n ansi with the cs’inpktc’ spc’t’itlt~tns)n3 and
slr.ziri:ig~ t~’.’J tilt), th is applfraehan anil made ~ur* bcrci.f. as folluws: I

iL.i—~. ~~r~t .i u ~~~~~~~ ~~~~~~~ 
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Aft .d a~ev ‘wfar, —. .~._•.. -appr~~t~ t.2.y ~~~~~~~ 
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