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DEPARTMENT OF THE ARMY .

PHILADELPHIA BISTRICT, CORPS OF ENGINEERS [

CUSTOM HOUSE-2 D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFER TO

NAPEN-D

¥ JUN 1973
Honorable Brendam T. Byrne

Dear Governmor Byrne:

Inclosed is the Phase I Inspection Report for Skyline Lake Dem No. 1 inm
? Passaic County, New Jersey which has been prepared under suthorisatiom of
: the Dam Iaspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the frout of the report.

; Based on visual inspection, available records, calculations and past
operational performemce, Skylise Lake Dem No. 1, a high hazard poteatial
structure, is judged to be in fair overall condition. Rowever, the
spillvay is considered seriously inadequate since 16 perceat of the
Probable Maximwm Flood (PMF) would overtop the dem. The seriocuwsly
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a severe storm were to eccur, everteppisg and failure of the dam weuld

take place, significantly imcressiang the hasard to loss of life dowmetresm
from the dam. To insure adequacy of the structure, the follewiag
actious, a9 a minimum, are recesmeaded :
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NAPEN-D
Honorable Brendan T. Byrme

year 1980. In the interim, a detailed emergeacy operatiom plan and warn-
ing system, should be promptly developed. Also, during periods of umusually
heavy precipitation, around-the-clock surveillance should be provided.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to determine the
den's embankment and foundatiom condition and structural stability. This
should imclude test borings to determine material properties relative to
stability and seepage and installation of piezometers to facilitate seep-
age studies. Any remedial measure found necessary should be initiated
within calendar year 1980.

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

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

(2) The hole at the right downstreams toe of the spillway should
be repaired.

(3) Repair the cracked aad spalled concrete spillway wing walls.

(4) Repair eroded areas of the embankment adjaceat to the
spillwey wing walls.

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

(1) The seismicity at the dam site and its effect ea the stability
of the dam should be iavestigated.

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

e. A program of annual inspections of the dam should be imitiated
by the owners, utiliziang the standard visual checklist ia this repert.
Timely corrective action should be taken as necessary. A perasmeat
record should be kept of all saintensnce and operating eveats of the dam
and reservoir.
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NAPEN-D B |
Honorable Brendan T. Byrne :

A copy of the report is being furaished to Mr. Dirk C. Hofmen, New
Jereey Departmant of Eanvircameamtal Pretection, the designated State
Office comtact for this program. Within five days of the date of this
letter, a copy will also be seat to Congressman Robert A. Roe of

the Eighth District. Under the provisiomn of the Freedem of
Information Act, the inspection report will be subject to release

by this office, upon request, five days after the date of this

letter.

Aditionsl copies of this report may be obtained from the Natiomal
Technical Information Services (NTIS), Springfield, Virginia 22161

at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actioms taken by the State to
implement our recommendations.

Sincerely,
( { i
1 Incl “JAMES G. TON 3
As stated Colonel, Corps of Engineers ‘

District Engineer

Copies furnished:

Dirk C. Nofmamn, P.E., Deputy Director ]
Division of VWater Resources 1
N. J. Dept. of Emvirocamental Protection
P. 0. Bex CNO29

Tremton, NJ 08625

John 0'Dowd, Actiang Chief

Buress of Fleod Plais Management

Divisien of Vater Rescurces

N. J. Dept. of Bavirommental Pretection

P. 0. Bex CWO29

Treatea, RJ 08625 i
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SKYLINE LAKE DAM NO. 1 (NJ00203)

CORPS OF ENGINFERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 1 and 20 December 1978 by Jenny-Leedshill
Engineers under contract to the State of New Jersey. The State,

under agreement with the U. S. Army Fngineer District, Philadelphia,

had this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Skyline Lake Dam No. 1, a high hazard potential structure, is judged to

be in fair overall condition. However, the spillway is considered seriously
inadequate since 16 percent of the Probable Maximum Flood (PMF) would
overtop the dam. The seriously inadequate spillway is assessed as an
UNSAFE, non-emergency condition, until more detailed studies prove other-
wise or corrective measures are completed. The classification of UNSAFE
applied to a dam because of a seriously inadequate spillway is not meant

to indicate the same degree of emergency as would be associated with an ‘
UNSAFE classification applied for a structural deficiency. It does mean, 1
however, that based on an initial screening, and preliminary computations,
there appears to be a serious deficiency in spillway capacity 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 insure adequacy of the structure, the following actions,
as a minimum, are recommended:
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a. The spillway's adequacy should be determined by a qualified pro- i
i fessional consultant engaged by the owner using more sophisticated methods, |
: procedures, and studies within six months from the date of approval of i
: this report. Any remedial measures necessary to insure the adequacy of f
g the spillway and to prevent overtopping should be initiated within calendar |
year 1980. In the interim, a detailed emergency operation plan and warn- 3
ing system, should be promptly developed. Also, during periods of unusually i s
] heavy precipitation, around-the-clock surveillance should be provided. g -

b. Within six months from the date of approval of this report, |
engineering studies and analyses should be performed to determine the !
dam's embankment and foundation condition and structural stability. This
! should include test borings to determine material properties relative to

stability and seepage and installation of piezometers to facilitate seep-
age studies. Any remedial measure found necessary should be initiated
within calendar year 1980.

c¢. The following remedial actions should be completed within three
months from the date of approval of this report:
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(1) All brush and small trees should be removed from the
embankment .,

(2) The hole at the right downstream toe of the spillway should
be repaired.

(3) Repair the cracked and spalled concrete spillway wing walls.

(4) Repair eroded areas of the embankment adjacent to the
spillway wing walls.

d. Within six months from the date of approval of this report, the
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 annual inspections of the dam should be initiated
by the owners, 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 dam

unoquﬂl DJ/%

JAMES G. TON
Colonel, Corps of Engineers

District/Engineer
DATE:
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE—-2D & CHESTNUT STREETS 4
PHILADELPHIA, PENNSYLVANIA 19106 g
.
3 IN REPLY REFER TO
: NAPEN | :
: i
b |
: !
g Honorable Lrendan 7. Dyrne i
4 Governor of New Jersey 17 MAY 1979
¢ Trenton, MNJ 08621

Dear Governor Byrne :

This is In reference to our ongoing National Program for Inspection of
Non-Federal Dams with the State of New Jersey. Skyline Lake Dam No. 1
(Federal I.D. No. NJ00203), a high hazard potential structure has recently
been inspected. The dam is owned by the Skyline Lake Property Owners Associati
and is located on Shephard Brook approximately a half mile northeast of {
the Borough of Wanaque-liidvale in Passaic County.

Using Corps of Engineers screening criteria, it has been determined that

the dam's spillvay is seriously inadequate since approximately 16 percent

of the Probable 'fa:.imum Flood would overtop the dam. The seriously

inadequate spillway is assessed as an UNSAF)), non-emergency condition,

until more detailed studies prove otherwise, or corrective measures are |
completed. The classification of UNSAFT applied to a dam because of a g
seriously inadequate spillway 1s not meant to indicate the same degree §
of emergency as would be associated with an UNSATE classification applied i
for a structural deficiency. It does mean, however, that based on an {
initial screening and preliminary computations, there appears to be a

s« :ious deficiency in spillway capacity so that if a severe storm were

to occur, overtopping and failure of the dam could take place, signifi-

cantly increasing the hazard potential to loss of life downstream from

the dam. As a result of this WNSATE determination, it is recommended

that the dam's owner take the following measures within 30 days of the

date of this letter:

a. Enpage the services of a qualified professional consultant to
more accurately determine the spillway adequacy by using more detailed
and sophisticated hydrologic and hydraulic analyses, and to recommend
any remedial measures required to prevent overtopping of the dam.
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NAPEN-D
lionorable Brendan 7. lyrne

b. In the interim, a detailed emergency opecration plan and down-
stream warning system should be developed. Also, round-the-clock
surveillance should be provided during periods of unusually heavy
precipitation.

A final report on thiis Phase I Inspection will be forwarded to you within

§. two months. "
4

% Sincerely,

o

! 2

JAMES G. TON

i Colonel, Corps of Engineers
¢ District Fngineer

% Cy Furn:

; Dirk C. Nofman, Acty Deputy Director

i Divsion of Vater Resources

£ { N. J. Dept of Environmental Protection

g P. 0. Box CN029

Trenton, NJ 08625

John 0'Dowd, Acting Chief

! Bureau of Flood Plain }Management

: Division of Water Resources

8| N. J. Dept of Environmental Protection
L ; P. 0. Box CNO29

1 i Trenton, i1J 08625
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O PHASE I INSPECTION REPCRT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Skyline Lake Dam No. 1
Federal I.D. No. NJ 00203
New Jersey I.D. No. 399

State Located: New Jersey

County Located: Passaic

Stream: Shephard Brook

Dates of Inspection: December 1 and 20, 1978

Brief Assessment of General Condition of Dam

The dam appears to be in fair overall condition
based on visual inspection.

The spillway of Skyline Lake Dam No. 1 is capable
of passing approximately 15 percent of the Probable

Maximum Flood and is considered seriously inadequate.

There is evidence of erosion of the embankment
‘ adjacent to the spillway wingwalls exposing the steel
3 ; sheet pile core wall. In addition, there is cracking
and spalling of the concrete spillway and wingwalls.
The available engineering data are not sufficient to
quantitatively analyze the seepage and structural stabil-
ity of the dam.

Recommendations and the urgency of their implemen-
tation are as follows:

1. More sophisticated 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.




it

2. Field and laboratory investigations should : A
be performed in the near future, including ’ .
installation of piezometers, to determine
physical properties of the embankment and
foundation materials. These data should be ;
evaluated by an experienced geotechnical engineer.

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

v,

4. The hole at the right downstream toe of the
spillway should be repaired soon.

5. A warning system to alert downstream inhabi-
tants in case of dam failure should be imple- § {

mented in the near future.

6. A program of inspections of the dam should be
initiated in the near future. * |

j 7. All brush and small trees should be removed i
from the embankments as soon as possible.

8. The seismicity at the dam site and its effect |
on the stability of the dam should be investi-

gated in the near future.

Fank £

Frank L. Panuzio,

Project Engineer

i i
| ¢
i ‘
g' % ’ Robe e s P.E. v
E B
i H Project Director l j
r ‘ N.J. License No. 9878 1 |
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SKYLINE DAM #1

liew of dam looking downstream.
(Dec. 1, 1978)

BN, T A S W g N
S,

S ST T SR X

b

S i,




T ———
e ol

PERS e N R 5 S g o -




TABLE OF CONTENTS

BRIEF ASSESSMENT OF GENERAL CONDITION OF DAM
OVERVIEW PHOTOGRAPH OF DAM
PREFACE
SECTION 1 PROJECT INFORMATION
l.1 General
1.2 Description of Project

SECTION 2 ENGINEERING DATA
2.1 Design
2.2 Construction
2.3 Operation
2.4 Evaluation

SECTION 3 VISUAL INSPECTION
3.1 Findings

SECTION 4 OPERATIONAL PROCEDURES
4.1 Procedures
4.2 Maintenance of Dam
4.3 Maintenance of Operating Facilities
4.4 Description of Warning System
4.5 Evaluation of Operational Adequacy

SECTION S5 HYDRAULIC/HYDROLOGIC
5.1 Evaluation of Features

Page

iii

O W O o

10




TABLE OF CONTENTS

(Continued)
Page

SECTION 6 STRUCTURAL STABILITY

6.1 Evaluation of Structural 23

Stability

SECTION 7 ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment 25

7.2 Remedial Measures 27

PLATES

1. Vicinity Map
2. Plan and Profile of Dam
3. Sections and Elevations

APPENDICES

APPENDIX A - Check List - Visual Observations

Check List - Engineering, Construction
Maintenance Data

APPENDIX B - Photographs

1. Dam crest ;

2. Left spillway abutment
3. Left abutment

4. Face of spillway

5. Spillway crest




6.
7.
8.
9.
10.

TABLE OF CONTENTS
(Continued)

Spillway toe

Left wingwall
Reservoir
Downstream channel
Downstream channel

APPENDIX C - Regional Geology - Highlands

APPENDIX D - Hydrologic and Hydraulic Computations




R ) .
D

s

PREFACE .

This report is prepared under guidance contained in the
Recommended Guidelines for Safsziy 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 cf 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 k
field conditions at the time of inspection along with data - i
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and constantly
changing internal and extermal 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. 1In acécrdance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (great-
est reasonably possible storm runoff), or fractions thereof.
The test flood provides a measure of relative spillway capa-
city and serves as an aide in determining the need for more
detailed hydrologic and hydraulic studies, considering the
size of the dam, its general condition and the downstream
damage potential.

e

iii

ke bl i i ! ity




PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

|
SKYLINE LAKE DAM NO. 1

Federal I.D. No. NJ 00203 :

New Jersey I.D. No. 399

SECTION 1l: PROJECT INFORMATION

1.1 General
a. Authority

The National Dam Inspection Act, Public Law 92- 1
367, 1972, provides for the National Inventory and
Inspection Program by the U. S. Army Corps of Engin-

eers. 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 District, Philadelphia, 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. Description of Dam and Appurtenances
The dam is an earthfill structure with a steel sheet

L T .
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pile core wall. The dam is 210 feet long, has a maximum
height of 16 feet and a crest width of approximately

8 feet. The slope of both the upstream and downstream
face is 2 horizontal on 1 vertical. Immediately upstream
of the reservoir is Skyline Lake Dam No. 2, a structure
built at the same time as Dam No. 1.

A core wall of steel sheet piling extends along
the center line of the dam crest, from the top of the

crest to approximately 8 to 10 feet beneath the base of
the dam.

The spillway structure is located near the center of
the dam. The weir is 50 feet long and there is 4 feet
of freeboard between the crest and top of the concrete spill-
way walls. The spillway has an Ogee weir and a masonry
apron.

A 20-inch diameter cast iron outlet pipe passes
beneath the dam about 20 feet to the left (east) of the
spillway. The control valve is housed in a reinforced
concrete well with a steel manhole cover located just
downstream of the center line of the dam.

b. Location

Skyline Lake Dam No. 1 is located in north central
New Jersey on Shephard Brook, approximately 1/2 mile
northeast of the Borough of Wanaque-Midvale, in Passaic

County, New Jersey. The vicinity map.is presented on
Plate 1.

c. Size Classification

The dam is 16 feet high and the maximum storage capacity
of the reservoir is 150 acre-feet; therefore, the size
classification of the dam is small. "~

The criteria for size classification of dams are set
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forth in the Corps' Guidelines. A small size dam is one
in which the reservoir capacity 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

A road and playground are immediately downstream
from the dam, and several houses and roads in
the Borough of Wanagque-Midvale (population 8,500) are
in the dcwnstream flood path. Failure or misoperation of
the dam could result in the loss of more than a few lives
and excessive economic loss; therefore, Skyline Lake Dam
No. 1 should be classified high hazard.

e. Ownership

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

The reservoir is used for aesthetics and recreation.

g. Design and Construction History

The application for construction of Skyline Lake
Dam No. 1, including design drawings, was filed on June
29, 1945. The dam was constructed in 1945 and 1946
and was accepted by the State on May 14, 1946.

h. Normal Operational Procedures

There is typically no regulation of the dam or
reservoir, other than to drain the reservoir every few
years for cleaning.

Pertinent Data

a. Drainage Area 2.9 sq. mi.

b. Discharge at Damsite
. Ungated spillway capacity at
maximum pool elevation 1400 cfs
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Elevation (ft. above MSL)*

. Top dam 272.3

. Spillway crest 268.3

. Streambed at centerline of dam 256.3

Reservoir

. Length of maximum pool (dam crest) 1700 ft.

. Length of recreation pool

(spillway crest) 1600 ft.

Storage (acre-feet)

. Recreation pool (spillway crest) 85

. Top of dam 150

Reservoir surface (acres)

. Top dam 16

. Spillway crest 12

Dam

. Type Earthfill

. Length 210 fts

. Height 16 ft.

. Top width 8 T,

. Side slopes - upstream 2H:1V

- downstream 2H: 1V

. 2Zoning Impervious earthfill up-
stream of core and pervious
earthfill on downstream side.

. Impervious core Steel sheet pile core wall
driven 8 to 10 feet beneath
base of dam.

Spillway

. Type Ogee

A contour map prepared for the dredging of Reservoir
No. 2, dated Jan. 31, 1978, indicates that 158.3 feet
should be added to the elevations on the design
drawings to obtain MSL elevations.
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h |
o . Length of weir 50 ft.
3 : . Crest elevation 268,.3 ft.
: . Apron elevation 259.3 ft.
U/S Channel Reservoir
D/S Channel Stone pavement
g : extending 10 ft.
i ; downstream from
weir.

i. Regulating Outlets 20 in. diameter
cast iron outlet
pipe.
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SECTION 2: ENGINEERING DATA

2.1 Design

a. Geologic Conditions

Skyline Lake Dam No. 1l is located in north-central
New Jersey near the eastern border of the New Jersey
Highlands physiographic province. The regional geology
of this province is discussed in Appendix C to this report.

Skyline Lake No. 1 is situated downstream of Skyline
Lake No. 2, just below the confluence of two small streams.
Skyline Lake No. 2 occupies the more easterly stream :
valley. Both of the streams entering Skyline Lake No. 1
are presently far too small to have eroded the deep valleys
which they now occupy. The width and depth of the valleys
is primarily a reflection of the erosion by the conti-
nental glaciers which gouged out and scraped off the over-
lying soft materials to expose the bedrock in much of the
area.

Considering a section across the valley at the dam
site, the Skyline Lake No. 1 occupies a much broader
valley than the upper reservoir. No bedrock is exposed
close to either abutment and the valley walls are less
steep than those on the upstream dam. However, it must
be assumed that because of their proximity, granite
gneiss also underlies this dam and thé valley side .slopes.

Overburden in the valley is probably composed of recent L
alluvium and glacial tills; however, the construction of '
houses with lawns and gardens has altered the original

topography so much that it is difficult to observe. No
indications of the depth to bedrock are available in the
{ valley bottom beneath the dam.
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The dam is situated in Seismic 2one 1, indicating

# only minor potential damage from distant earthquakes.

; However, because of the relative closeness of the seis-
mically active Ramapo Fault and the location of the | |
reservoir in what appears to be a valley controlled by

the geologic structure, consideration should be given |
to an investigation of the seismic stability of the dam.

b. Design Data

The existing and available data regarding the design
of Skyline Lake Dam No. 1 are included in the "Report
on Dam Application No. 398" filed with the State June
29, 1945. Two sheets of drawings accompanying this appli-
cation show sections and plans of the embankment and spill-
way. (Plates 2 and 3). Elevations on these drawings
are based on a local datum. Contour maps prepared for
the excavation of Reservoir No. 2 indicates that 158.3
) feet should be added to the local datum to obtain elevations
' relative to Mean Sea Level. The permit for construction
of the dam was approved on August 2, 1945.

The embankment was designed to have upstream and
downstream slopes of 2 horizontal on 1 vertical. The
available design drawings show a steel sheet pile core

s wall extending along the center line of the embankment
crest and penetrating to elevation 250.3 MSL, or
22 feet below the crest. The section of the dam (Plate F
3) indicates that the embankment material downstream
of the core is pervious earthfill and'the embankment
material upstream is impervious earthfill. This section
also shows riprap extending from the crest 18 feet down

the upstream face of the embankment.
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The spillway was designed as an ogee type structure
located near the center of the dam. The design called
for a sheet pile cutoff extending 10 feet below the bot-
tom of the weir and a masonry apron consisting of stones
one foot in size set in grout, extending 10 feet down-
stream from the toe of the spillway weir. Concrete wing-
walls were designed to provide 4 feet freeboard above the
weir. The spillway design flocd flow is 295 second-feet
per square mile, based on the 125% Central Jersey Curve
and a drainage area of 2.9 square miles. Based on this
flow the spillway was specified to be 50 feet long by 4
feet high to provide a one-foot freeboard above the de-
sign £flood.

A 20-inch diameter cast iron outlet pipe passes
beneath the base of the embankment approximately 20 feet
east of the spillway. The outlet pipe valve is housed
in a reinforced concrete chamber with a cast iron manhole
cover. The design plans indicate that the valve chamber
is located at the centerline of the dam.

Specifications for the construction of Skyline Lake
Dams No. 1 and No. 2 were prepared by Newell Harrison,
P.E., Butler, New Jersey. The earthfill was specified
to be placed in horizontal layers not exceeding 6 inches
in thickness and thoroughly rolled and tamped with heavy
rammers. Specifications were also given for riprap, steel
sheet piling and for concrete preparation and placement.

Construction

Seven dam inspection reports prepared by State engineers
and 16 monthly progress reports prepared by the design
engineer are available. These reports describe the
general construction progress and performance of the dam
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following the first filling of the reservoir. Seepage

was observed downstream from the spillway apron and around
the toe of the right wingwall soon after the initial
filling of the reservoir. The seepage was not considered
critical and the dam was approved on May 14, 1946 with the
provision that the seepage be checked frequently and
reported to the State should it increase.

o S G

Operations

The reservoir is normally uncontrolled. It was
repcrted that Reservoir No. 2, immediately upstream is
sometimes lowered in anticipation of a storm.

There are no records of maintenance of the dam, nor
is there any instrumentation.

Evaluation
a. Availability

Available engineering data for the dam consist of !
design plans and sections which include a qualitative
description of the material in the embankment and spec-
ified steel sheet pile size. Specifications for the con-
struction of the dam are also available, as are some
construction reports.

g o A N SN OAPN S 8 1

b. Adequacy ! ;

The available design and construction data are in-
adequate to evaluate the structural stability of the dam,
since the as-built materials properties are unknown.

c. Validity

Inspection reports prepared during the dam construc-
tion indicate that the dam was constructed generally as
shown on the available drawings and in accordance with
the specifications.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

Visual inspections of Skyline Lake Dam No. 1l were made
on December 1 and 20, 1978. The level of the reservoir

was approximately 5.7 ft. below the crest of the spillway
during these inspections.

The visual inspections did not reveal any critical
signs of distress in the dam. There is evidence of
erosion of the embankment adjacent to the spillway wing-
walls exposing the steel sheet pile core wall. In addi-
tion, some cracking and spalling of the concrete spillway
and wing walls were observed.

Detailed inspection was made of the dam, appurtenant
structures, reservoir and downstream channel. Descrip-
tions of the findings of those inspections are summarized
in the paragraphs which follow. The check list of wvisual
inspection items is included in Appendix A. Geologic
and foundation conditions observed at the time of inspec-
tion are noted in greater detail in Section 2.

b. Dam

The dam was inspected for signs of settlement,
seepage, erosion, cracking and any other evidence of
undesirable b;havior which might affect the stability of
the structure.
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The embankment is partly covered with grass, brush
and a few trees up to l-foot in diameter. A residential
property fence extends over part of the east embankment
and snow was partly obscuring the upstream face of the
dam at the time of the inspection (Photo 1). No riprap
was observed on the upstream face of the dam.

Erosion of the embankment, to a maximum depth of 1
foot, adjacent to the spillway walls was observed. The

steel sheet pile core wall was partly exposed due to this
erosion (Photo 2). An erosion scar approximately 2

feet deep and 4 feet wide was noted at the downstream
side of the east embankment abutment (right hand side of
Photo 3).

Cc. Appurtenant Structures
Spillway

There are five vertical construction joints equally
spaced along the concrete ogee spillway weir with dis-
cernable separation in all except the right joint. The
center joint has been eroded to 1 inch wide at the crest
and appears to have been filled with asphalt at one time.
Minor leakage was noted near the bottom of the left joint.
Seepage through all but the right joint was indicated
by leaching deposits along the joints.

Some debris and considerable sediment were present
on the upstream side of the spillway. The sediments
were 3.5 feet below the spillway crest at the ends of the
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weir and 6.2 feet below the crest at the center of the ¥
spillway (Photo 5).

A hole was noted in the spillway apron at the Ogee
¥ toe, adjacent to the right wing wall where a l-foot apron
stone has been dislodged (Photo 6).

There are vertical cracks in the centers of both
concrete wingwalls extending from the top of the walls
to the top of the spillway crest (Photo 7). Both cracks
are open approximately 1/4 inch and spalling has occured
along the crack in the left (east) wingwall.

Outlet Works

The intake to the outlet pipe was submerged during
the inspections and therefore could not be observed.
During the December 1, 1978 inspection the water level
downstream of the dam was about 1 foot above the invert of
the outlet pipe and water was discharging from the outlet
pipe at an estimated rate of 100 to 150 gpm during the
inspection (Photo 3).

The top of the gate valve chamber is located at the
crest of the dam just downstream from the steel sheet
pile core wall (Photo 2). A steel manhole cover on the
valve chamber was locked during the inspection, thus
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it was not possible to inspect the outlet gate valve.
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d. Reservoir Area

B 3 Reservoir No. 1 is immediately downstream of Skyline
% Lake Dam No. 2. Water was being pumped into Reservoir
No. 1 from Reservoir No. 2 at the time of inspection.

The perimeter of the reservoir has moderately steep
to gentle slopes. Single family residences with grass
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i’ and moderately wooded lawns surround the reservoir, and |
a heavily wooded island is located in the center of the
lower third of the reservoir (Photo 3 and overview

photo) .

A f«,W‘f;“.‘fm

W T YT SR

An accumulation of sediments approximately 5 to 8

feet thick was present on the upstream side of the spill-
way .
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€. Downstream Channel

The spillway discharges into a natural stream channel j
the slopes of which are moderately to heavily wooded
¥ immediately downstream from the dam (Photos 3 and 10).
? Houses are located adjacent to the channel just down-
: stream from both abutments of the dam. A retaining
wall with a maximum height of about 5 feet is located

on the west bank approximately 35 feet from the edge of
the channel.

E A road bridge with an opening 19.2 feet wide by 6.2
feet high is located about 300 feet downstream from the
dam. Downstream from the bridge, the right bank is steep
(1H:1V) and the left bank is low and level with a playing
field and water tank adjacent to the channel (Photos

: 9 and 10). In addition, several residences approximately
0.7 miles downstream in the Borough of Wanaque-Midvale
are at elevations below the maximum flood stage.
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4.1

4.2

4.3

SECTION 4: OPERATION PROCEDURES

Procedures

Normal operation of the reservoir is to maintain
maximum storage for recreation purposes. The reservoir
is closely affected by operation of Reservoir No. 2
located immediately upstream which is reportedly locwered
when large storms are anticipated.

The 20-inch diameter outlet pipe is operated by a
gate valve located in a valve chamber at the dam crest.
The reservoir is lowered for maintenance of the dam and
reservoir. The reservoir was reportedly cleaned in 1954,
1972 or 1973 and 1974. Reservoir No. 1 must be emptied
to a level at or below the intake to the Dam No. 2 outlet
pipe in order to empty Reservoir No. 2.

Maintenance of Dam

The Skyline Lake Property Owners Association are
responsible for the maintenance of the dam and reservoir.
The reservoir is reportedly chemically treated for
algae and is drained every few years for cleaning. The
only records available regarding maintenance of the dam
and reservoir are correspondence regarding leakage which
was presumably aggravated by removing the silt from the
bottom of the’reservoir in 1954.

Maintenance of Operating Facilities

The outlet works are maintained by the owners. No

records regarding maintenance of operating facilities are
available.
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4.5

Description of Warning Systems

There is no downstream warning system.

Evaluation of Operational Adequacy

The operational procedures are in need of improvement.
Maintenance of the dam is poor and there is no instrumenta-
tion. In addition, there are few records of the mainte-
nance and operation of the dam.

Reqular surveillance of the dam, particularly during
heavy rains and possible floods should be considered.
In addition, implementation of a warning system to alert
downstream inhabitants in time of floods and possible
overtopping of the dam should be planned and implemented.
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5.1

SECTION 5: HYDROLOGY/HYDRAULICS

Evaluation of Features

a. Design

As already stated in Sec.ion 1.2, Skyline Lake Dam No. 1
is classified as high hazard and small in size. In accordance
with the Corps of Engineers' "Recommended Guidelines for
Safety Inspection of Dams", the Spillway Design Flood (SDF)
is selected to be the Probable Maximum Flood (PMF).

Immediately upstream of Skyline Lake No. 1 is Sky-
line Lake No. 2. Data obtained from State files indicate
the drainage basin area is 2.8 square miles for Skyline
Lake No. 2 and 2.9 square miles for Skyline Lake No. 1l.
As instructured by the Corps, the PMF, and fractions thereof,
were developed for the 2.8 square mile basin above Skyline
Lake No. 2. These flows were routed through Skyline Lake
No. 2 and the outflows were used as the total PMF
inflows into Skyline Lake No. 1. The 0.1 square mile
intervening sub-basin was ignored in this analysis.

Elevations within the basin 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 watershed area is Skyline Lake No. 2.

The drainage basin is delineated on a U.S.G.S.. topo-
graphic map and is presented on Plate D-1, Appendix D.

The hydraulic and hydrologic features of the dam were
evaluated using criteria set forth in the Corps of
Engineers' "Recommended Guidelines for Safety Inspection

16




T T L

of Dams", and additional gquidance and criteria provided
by the Philadelphia District, Corps of Engineers. The
Probable Maximum Precipitation (PMP) was calculated
using Hydrometeorological Report No. 33 and the

Hop Brook reduction factor of 0.80 for misalignment
of the storm. The Probable Maximum Flood (PMF) was
calculated using the Corps' computer program HEC-1, %
Dam Break Version. In computing the PMF 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 HEC-1 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 PMF. These discharges are
approximately 1,580 cfs, 2,640 cfs, 5,270 cfs and 10,540
cfs, respectively.

The various percentages of the PMF inflow hydrograph
were routed through Skyline Lake No. 2 assuming the dam

does not breach. The routings were made using the
Modified Puls Method by the HEC-1 program. The peak
outflow discharges-of the 15 percent, 25 percent, 50
percent, and ;00 percent PMF 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 PMF will overtop the dam.

A plot of percent PMF versus peak outflow discharge

is presented as Plate D-2 in Appendix D.
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The various percentages of the PMF outflow discharges
from Skyline Lake No. 2 were routed through Skyline Lake
No. 1, which is immediately downstream, using the Modified
Puls Method by the HEC-1 program. The 15 percent, 25
percent, 50 percent, and 100 percent PMF peak outflow
discharges from Skyline Lake Dam No.l 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 PMF will overtop Skyline
Lake Dam No. 1 if Skyline Lake Dam No. 2 does not fail.

A plot of percent PMF versus peak outflow discharge from
Skyline Lake Dam No. 1 is presented as Plate D-5 in
Appendix D.

Because the spillways for both Skyline Lake Dam No. 2
and Skyline Lake Dam Nc. 1 cannot pass one-half the PMF,
the various percentage non-breach PMF 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 PMF's were routed through both
reservoirs and downstream using the assumption that
both dams 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 condi-
tions observed in the field and on U.S.G.S. topographic
maps. The locations of the cross-sections used in the
channel routings are shown on page D-7, Appendix D.

Estimates of stage-spillway and overtop discharge
curves, reservoir stage-storage curves, and dam breach
parameters were used to route the various floods through
the two reservoirs. Assumptions and data used in these
estimates are described, for each dam, 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 spill-
way. 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 inspec-
tion 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 include surcharge
storage during peak discharges. In the reservoir
routing computations possible discharges through the outlet
works were excluded because their capacity is small
compared to the PMF and because of the possibility that
the outlet valve may be closed. The stage-storage and the
spillway 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 feet long, will extend to the original
reservoir floor elevation (260 ft), will begin breaching
when the dam 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 PMF, assuming failure, were calculated
to be approximately 2,620 cfs, 4,020 cfs, 6,580 cfs,
and 10,750 cfs, respectively.
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Skyline Lake Dam No. 1

The spillway and overtop stage-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 spillway.
The spillway has an ogee cross-section and from data
in the State files has a calculated discharge coeffi-
cient of 3.5. 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
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. 1In the reservoir routing compu-
tations possible discharges through the outlet works were
excluded because their capacity is small compared to the
PMF 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 D-7, respecti-
vely.

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 dam is first overtopped, and will
develop to its maximum size in 1 hour. The peak outflow
from Skyline Lake No. 1 for the 15 percent, 25 percent 50
percent and 100 percent PMF 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 summarized in the following tabulation.

No Breaching 15% PMF 25% PMF 50% PMF 100% PMF
Peak Discharge, cfs 1,305 2,450 5,080 10,240
Peak Flow Depth, ft. 5.8 Tl 9.1 11.5
Peak Flow Width, ft. 135 185 265 400

Peak Flow Velocity, fps 4.4 4.9 5.3 5.9
Breaching

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 5.2 545 5.6 5.9

The reservoir drain intake for Skyline Lake No. 1 is
at the floor of the lake near the dam and is 20 inches in
diameter. Using the orifice flow equation, and assuming

no tailwater 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 40 hours.

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 adja-
cent area is heavily wooded and populated with single
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family residences.

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,
respectively. The banks of the flood plain are moderately
steep immediately downstream from the dam. 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 15 percent of the PMF assuming the upstream No. 2
dam does not fail. However, the upstream dam could fail
due to overtopping and cause overtopping and failure of
the No. 1 dam. This would result in a significantly
larger flood downstream during the more frequent floods,
such as the 15 and 25 percent PMF, 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 ac-
cordance with the Corps' guidelines, the spillway for
Skyline Lake Dam No. 1l is classified as seriously in-

adequate.
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SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

At the time of the inspection the dam did not
exhibit any significant signs of distress. Some
cracking and spalling at the spillway weir and concrete
wing walls and minor erosion of the embankments were
observed. These factors are not presently severe enough
to significantly 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

el it et €5

The available design and construction data are in-
adequate 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 essentially uncontrolled except for occasional draining
of the reservoir for repairs to the dam and reservoir.
Records of reservoir levels and water withdrawals are not
available.

d. Post-Construction Changes

Earthfill was placed on both banks of the downstream




— channel between the dam and bridge shortly after .
construction to prevent seepage which had been observed
along the toe of the western embankment. However,
the seepage then reappeared at the edge of the fill along
the channel. 1In 1946 the State recommended that a clay
blanket should be placed upstream of the dam to eliminate

the leakage; however, no further correspondence regarding

' this subject is available and it is not known whether the

blanket was installed.

e. Seismic Stability

The dam is located in Seismic Zone 1, in which it may
generally be assumed that there is no hazard from earth-
quakes, provided static stability conditions are satis-
factory and conventional safety margins exist. However,
as pointed out in Section 2.l1-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 time to assess seismic
stability should a significant earthquake occur in the
vicinity of the dam.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS,
PROPOSED REMEDIAL MEASURES

7 i - Dam Assessment

a. Safety

The safety of Skyline Lake Dam No. 1 is in question
because the present spillway can pass only about 15%
of the Probable Maximum Flood and is classified as seriously
inadequate.

The structural stability of Skyline Lake Dam No. 1
cannot be quantitatively analyzed due to lack of available
data. The visual inspection indicates that the dam is in
fair condition. There is evidence of erosion of the
embankment adjacent to the spillway wing walls exposing
the steel sheet pile core wall. In addition, there is
cracking and spalling of the concrete spillway and wing-
walls.

b. Adequacy of Information

The information and data obtained are not adequate
to perform a comprehensive, definitive evaluation of the
dam's structural stability because of lack of data re-
garding 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 imperil
the integrity of the structure if left unchecked. There-
fore, it is recommended that the owners perform the
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remedial measures discussed below, the most urgent of
which should be done as soon as possible.

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 high 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. There-
fore, a program of borings and laboratory tests should
be performed to confirm the properties of the as-built
embankment materials. Piezometers should also be installed
to establish internal water levels in the downstream slope.
These data should be evaluated by an experienced geo-
technical 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. 1In
addition, the dam should be surveyed in the near future
to confirm the as-built geometry of the dam.

The hydrologic analysis indicates that the spillway
is seriously inadequate. Therefore, more sophisticated
and detailed hydrologic and hydraulic analyses should be
made soon. From this, a positive action program of cor-
rective 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 dam site and its effect on the stability
of the dam should be investigated.
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~ 7.2 Remedial Measures
a. Recommendations

It is recommended that the following remedial measures
be preformed as soon as possible:

l. The hole at the right downstream toe of the
spillway should be filled to avoid further erosion.

2. The cracks and spalling in the spillway and
concrete wing walls should be repaired.

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. Timely corrective action should be taken as

necessary.

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

All brush and small trees should be removed from the
embankment soon in order to facilitate inspection of the
embankment, permit embankment restoration, and prevent
root damage and possible piping problems. Clearing of
the downstream face should continue as standard mainten-
ance procedure.

A warning system coordinated with a warning system
for Skyline Lake Dam No. 2 should be established whereby
downstream inhabitants can be notified and evacuated in
the event of possible dam failure. ‘
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APPENDIX B

PHOTOGRAPHS

(Note: All photographs were taken on Dec. 1, 1978)
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Photo 1 View along dam crest looking west

vView of left (east) spillway abutment
looking upstream

Photo 2
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Photo 3 view of left abutment looking

upstream

Photo 4 View of
construction joint in
center of downstream
face of spillway
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Photo 5

Photo 6

View of spillway crest looking west

View of eroded pocket between spillway toe
and apron, adjacent to right wing wall
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Photo 7 View showing
crack in left (east) wing
wall

Photo 8 View of reservoir looking upstream from dam
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Photo 9 View looking downstream from dam

Photo 10 View looking downstream from bridge
shown in Photo 9
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APPENDIX C

REGIONAL GEOLOGY - HIGHLANDS
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REGIONAL GEOLOGY - HIGHLANDS PROVINCE

Physiography

The New Jersey Highlands extend northeast-southwest
across the state from the New York border to the Dela-
ware River. 1Included in the province are the northwest
portions of Hunterdon, Passaic and Morris Counties 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-1) and is part of the larger
New England Physiographic Province.

The Highlands are characterized by rounded and flat-
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 geologic 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 infaulted into the valley bottoms.

The regional geoiogic 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
river valley orientations.




Mountain crests slope uniformly from northwest to
2 ‘ southwest, a direct result of the fact that the entire
! area was once part of the now dissected Schooley peneplain.

Overburden

Much of the province was covered by the Pleistocene
age Wisconsin 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 area
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

s stages of glaciation (Illinocian and Kansan) have deposited
LE ground moraine (glacial tills) over the bedrock. 1In
the valleys and over some of the ground moraine, recent
and glacio-fluvial alluviums have been deposited.
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