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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19108

4N REFLY AEFER TO

NAPEN-D

liomuble Brendan T. Byrne
Governor of New Jersey 29 MAY 1979
Trenton, NJ 08621

Dear Governor Byrme:

Inclosed is the Phase I Inspection Report for Lake Inez Dam in

Passaic County, Wew Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of

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

Based on visual inspection, available records, calculations and past
operational performance, Lake Inez Dam, a high hazard potential structure,
is judged to be in poor overall condition. Also, the spillway is
considered inadequate since 1l percent of the Probable Maximum Flood

(PMF) would overtop the dam. To insure adequacy of the structure,

the following actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date
of approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be *
initiated within calendar year 1980. In the interim, a detailed
emergency operation plan and warning system, should be promptly developed.
Also, during periods of unusually 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
dam's embankment and foundation condition and structural stability. This
should include test borings to determine material properties relative to
stability and seepage. Any remedial measures found necessary should be
initiated within calendar year 1980. Make a topographic survey of the




NAPEN-D
Honorable Brendan T. Byrne
dam site and monument the results for use in future inspections.

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

(1) The present wooden sluice gate should be replaced by a suitable
means of control which can be operated from the dam crest.

(2) The foundation of the mill should be repaired and seepage
through the foundation should be sealed off.

(3) The cracks adjacent to the left spillway abutment should be
repaired to eliminate the leakage.

(4) Leakage through the penstock and 8-inch diameter pipe could
eventually lead to piping through the left end of the dam. Therefore,
the intake to these outlets should be properly sealed to stop the leakage.

(5) The notch on the left side of the dam should be filled with
concrete to the elevation of the crest of the dam. 1

(6) The trees adjacent to the sluice gate should be removed and the
area restored in order to prevent root damage.

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

(8) The dam should be inspected with the reservoir drained down
below the spillway.

d. A program of inspections of the dam before and after floods and
annually should be initiated by the owners, utilizing the standard visual
checklist in this report, so that timely repair actions may be taken as
necessary. A permanent record should be kept of all maintenance and
operating events of the dam and reservoir.
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A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman Robert A. Roe 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.

Additional copies of this report may be obtained from the Nat
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 actions taken by the State to
implement our recommendations.

1 Incl JAMES G
As stated Colonel, Corps of Engineers
District Engineer

Copies furnished:

Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N. J. Dept. of Environmental Protection

P. 0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief
Bureau of Flood Plain Management

.Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29
Trenton, NJ 08625
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LAKE INEZ DAM (NJ00228)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS !

e

This dam was inspected gon 3 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 Engineer District, Philadelphia,

had this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.
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: Lake Inez Dam, a high hazard potential structure, is judged to be in poor

: overall condition. Also, the spillway is considered inadequate since 11

- percent of the Probable Maximum Flood (PMF) would overtop the dam. To
insure adequacy of the structure, the following actions, as a minimum,
are recommended:

* a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
: approval of this report. Any remedial measures necessary to insure the
: adequacy of the spillway and to prevent overtopping should be initiated
; within calendar year 1980. In the interim, a detailed emergency opera-
; tion plan and warning system, should be promptly developed. Also, during ‘ 1
periods of unusually heavy precipitation, around-the-clock surveillance
should be provided.

; b. Within six months from the date of approval of this report, g
engineering studies and analyses should be performed to determine the

¥ dan's embankment and foundation condition and structural stability. This
g should include test borings to determine material properties relative to
: stability and seepage. Any remedial measures found necessary should be
initiated within calendar year 1980. Make a topographic survey of the

3 o dam site and monument the results for use in future inspections.

! : c¢. The following remedial actions should be initiated within three
d months from the date of approval of this report:

(1) The present wooden sluice gate should be replaced by a suitable
means of control which can be operated from the dam crest. i

o e

(2) The foundation of the mill should be repaired and seepage
through the foundation should be sealed off. ‘

1) ( 1 (3) The cracks adjacent to the left spillway abutment should be
‘ . * repaired to eliminate the leakage.
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(4) Leakage through the penstock and 8-inch diameter pipe could
eventually lead to piping through the left end of the dam. Therefore,
the intake to these outlets should be properly sealed to stop the leakage.

(5) The notch on the left side of the dam should be filled with
concrete to the elevation of the crest of the dam.

(6) The trees adjacent to the sluice gate should be removed and the
area restored in order to prevent root damage.

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

(8) The dam should be inspected with the reservoir drained dowm
below the spillway.

d. A program of inspections of the dam before and after floods and
annually should be initiated by the owmners, utilizing the standard visual
checklist in this report, so that timely repair actions may be taken as
necessary. A permanent record should be kept of all maintenance and
operating events of the dam and reservoir.

Colonel, Corps of Engineers
District Engineer

DATE: //7//7 (772
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lake Inez
Federal I.D. No. NJ 00228
New Jersey I.D. No. 23-89

State Located: New Jersey
County Located: Passaic
Stream: Wanague River

Date of Inspection: December 3 and 20, 1978

Brief Assessment of General Condition of Dam

The visual inspection indicates that the dam is in gen-
erally poor overall condition due to lack of maintenance.

The spillway of Lake Inez Dam is capable of passing
approximately 10 percent of the Probable Maximum Flood
and is considered inadequate.

The wooden sluice gate is inoperable and leaking badly.
The stability of the mill, which forms the right end of the
dam, is threatened due to severe erosion of its rubble
masonry foundation. There is cracking and leakage at the
left abutment of the spillway and water is also leaking
through the abandoned penstock and 8-inch diameter pipe.
The structural stability of the dam cannot be gquantitatively
analyzed due to lack of available data.

The following recommendations should be implemented as
soon as possible:

1) More sophisticated and detailed hydrologic and
hydraulic analyses of the spillway capacity should be per-
formed. From this, a positive action program of corrective
measures should be developed and implemented as necessary.
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2) Additional effort should be made to obtain infor- |
- mation regarding the dam, including design and construction '
data from the owners.

1 3) A program of measurements and borings and labora- |
tory tests should be conducted soon to determine the i |
properties of the dam and foundation materials, so that
seepage and stability analyses can be performed.

4) The dam should be inspected after the reservoir has
been drained down below the spillway.

5) A warning system to alert downstream inhabitants i |
in case of dam failure should be implemented.

6) The seismicity at the dam site and its effect on §
the stability of the dam should be investigated.

The following actions should be performed in the near
future, taking advantage of the above:

1) The present wooden sluice gate should be replaced
‘ by a suitable means of control which can be operated from
» the dam crest.

2) The foundation of the mill should be repaired.

‘ 3) The cracks adjacent to the left spillway abutment
t should be repaired.

4) The intake to the penstock and 8-inch diameter pipe
ﬂ should be completely sealed.

} 5) A program of inspections of the dam before and after
B £ floods and annually should be initiated.

: 6) The notch on the left side of the dam should be
é : filled with concrete to elevation of the crest of the dam.
|

{ 7) The trees adjacent to the the sluiceway should be
removed.
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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 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 == 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
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1.1

1.2

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

LAKE INEZ DAM

Federal I.D. No. NJ 00228
New Jersey I.D. No. 23-89

SECTION 1: PROJECT INFORMATION

General
a. Authority

The National Dam 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 District, Philadelphia, to have
this work performed.

b. Purpose of Inspection

The purpose of this inspection was to evaluate the gene-
ral structural integrity and hydraulic adequacy of the dam,
and to determine if the dam constitutes a hazard to human
life or property.

Description of Project

a. Description of Dam and Appurtenance

The dam is an ashler masonry structure, the main part of

.

{ which is a centrally located spillway 206 feet long and
approximately 15 feet high. The spillway crest has a 5-foot
wide concrete cap, and a concrete apron extends about 15 feet
downstrean.

1
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: The left side of the dam consists of a concrete capped
T masonry wall which is approximately 65 feet long and

. 2.6 feet higher than the spillway crest. A masonry wall,
: the top of which is at the same elevation as the spillway

% crest, extends 90 feet downstream from the left abutment of

: the spillway and retains earthfill through which a penstock :
? " passes. The end of the now abandoned 5-foot wide oval

| penstock extends through a masonry wall as shown on Plate 2.

The section of the dam adjacent to the right spillway
abutment consists of a masonry wall which extends approxi-
mately 5 feet above the crest of the spillway. The configu-
ration of this section of the dam, which also forms the
right spillway training wall, is shown on Plate 2. The right
side of the dam is formed by the foundation of a now aban-
doned mill building.

A 9.4-foot wide sluiceway with a slide gate consisting g !
of wooden 4-inch by 8-inch wooden planks is located to the
left of the abandoned mill building.

SR S era

b. Location

‘ Lake Inez Dam is located in north central New Jersey on
i; the Wanague River in the Borough of Pompton Lakes, Passaic
County. The regional vicinity plan is presented on Plate 1.

c. Size Classification

The storage capacity of Lake Inez is 470 acre-feet when
& the reservoir surface is at the top of dam. The dam is
17.6 feet high; therefore, the size classification of the
dam is Small.

1 The criteria for size classification of dams are set forth

] in the Corps' Guidelines. A small size dam is one in which the 4
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. : i

d. Hazard Classification

The dam is located in the Borough of Pompton Lakes ~
2 ro
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(population 11,500). A road and railroad bridge and at least
30 structures are located within the flood path downstream

of the dam. Failure or misoperation of the dam could result
in the loss of more than a few lives and excessive economic
loss; therefore, the dam merits a High Hazard classification.

e. Owner

The dam is owned by Artistic Identifications Systems,

AT P T s By < AT

Inc., Pompton Lakes, New Jersey.
f. Purpose of Dam

The dam was originally built to provide power to the
owner's weaving factory adjacent to the dam. It is now used ‘
only for recreation.

g. Design and Construction History

There is no available information regarding the design
of the dam. Drawings of the dam were reportedly destroyed
in a fire.

The dam was reportedly built by Julius Smith, and a
plaque on the dam adjacent to the mill building indicates
that the dam was built in 1889. Discussions with a local
resident indicated that the dam was destroyed by a flood in
1903; however, no information is available to confirm this,

s L

and the extent of damage is unknown.
| i h. Normal Operational Procedures

There is no known regulation of the dam or reservoir. The
| visual inspection indicates that the reservoir is designed
to be emptied via the sluice at the right abutment; however,
it appears that the gate is presently inoperable.

1.3 Pertinent Data

( a. Drainage Areas (sg. Mi.) 98.1

b. Discharge at Damsite (cfs)
! ‘Ungated spillway capacity at maximum pool
P elevation 2,805
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h.

Elevation (ft. above MSL)

* Top Dam 198.6

* Spillway crest 196

* Streambed at centerline of dam 181
Reservoir Length (ft.)

* Maximum pool (top of dam) 7300

* Recreation pool (Spillway crest) 7200
Storage (acre-feet)

* Top of dam 470

* Spillway crest 300
Reservoir Surface (acres)

* Top dam 60

* Spillway crest S1
Dam

* Type Ashlar masonry dam

* Length 345 ft. (approx.)

* Height 17.6 ft.

* Top Width 5 feet

* Side Slopes Unknown

* Zoning Unknown

* Impervious Core Unknown

* Cutoff Unknown

* Grout curtain Unknown
Spillway

° Type Masonry Dam

* Length of weir 205.9 ft.

* Crest elevation 196 ft.

* U/s Channel Reservoir

* p/S Channel

Concrete apron

N BT B YR e 5 8
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i. Regulating Outlets
*a) 5 ft. wide steel oval penstock at left abutment
*b) 9.4 ft. wide sluice with 4 in. x 8 in. wooden : ‘
plank gate -4
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2.1

SECTION 2: ENGINEERING DATA

Design

a. Geologic Conditions

Lake Inez Dam is located in north-central New Jersey
very close to the eastern border of the Highlands physio-
graphic province. The regional geology of the Highlands
is discussed in Appendix C to this report.

The dam and its reservior are situated in a long,
narrow gorge which appears to be controlled by the under-
lying geologic structure. The linear, of which the gorge
is a part, can be traced for more than 10 miles. A fault
approximately one-quarter mile east of the left abutment
is shown on New Jersey Geology Department maps, but ao
fault is shown in the valley bottom. However, a fault
has been inferred by others upstream of the dam.

Bedrock is exposed on the left abutment of the dam.
The rock appears to be primarily a pink tinted, white and
black gneiss with distinct gneissic banding and a high
percentage of quartz. A hard, finely crystalline, dark
mafic rock is exposed within the gneissic mass which
may be a dike, but vegetation and thin soil cover make
the surficial tracing of the dike impractical. The
bedrock extends all the way to the toe of the left abut-
ment and it would appear that this abutment was constructed
directly on the rock.

No bedrock exposures were observed under the dam or
on the right abutment which has been completely altered
by the construction of roadways and a large factory.
Behind the factory, approximately 300 yards from the

6
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abutment, bedrock is exposed, similar to that seen on the
left abutment. There are no indications of whether the
major part of the dam is built on bedrock or overburden.

Soil in the area appears to be primarily glacial till
with recent alluvium in the bottom of the stream and in
the flood plain.

The dam is located less than one-half mile from the
long, continuous Ramapo Fault which divides the New Jersey
Highlands from the Piedmont Lowlands. Several small
earthquakes have occurred recently along this fault and
it is currently under study as an "active" fault by

Columbia University's Lamont-Doherty Geophysical Laboratory.

b. Design Data

There are no available data regarding the design of
the dam. Drawings of the dam were reportedly destroyed
in a fire.

Construction

The dam was reportedly built by Julius Smith and a
plaque on the dam adjacent to the mill building indicates
that the dam was built in 1889. Discussions with a local
resident indicate that the dam was destroyed by a flood
in 1903; however, nn information is available to confirm
this and the extent of damage is unknown.

A raceway through the base of the mill at the right
abutment has been sealed with concrete blocks. The
penstock at the left abutment has been abandoned and the
power: plant removed.

Operations
There is no known regulation of the dam or reservoir.

7




The visual inspection indicates that the reservoir is de-
signed to be emptied via a sluicegate adjacent to the mill;
however, the gate lift mechanism is presently broken.

% 2.4 Evaluation

a. Availability ;

1
No data regarding the design, construction or operation

of the dam were made available by the owners of the dam.

Available data consist of an inspection report prepared

by the State in 1960 and "Dams in New Jersey - Reference

Data" dated September 14, 1965. These data are included

in Appendix D.

b. Adequacy i

The structural stability of the dam cannot be eval-
uated due to the complete absence of any design and con-

struction data.
c. Validity

The observations made during the 1960 inspection were
generally confirmed by the present inspection.

Limited information regarding the history of the
dam were obtained from a local resident; however, this
information could not be substantiated.




SECTION 3: VISUAL INSPECTION

Findings
a. General

Visual inspections of Lake Inez Dam were made on
December 3 and 20, 1978. The level of the reservoir was
approximately 2 inches above the crest of the spillway
during the December 3, 1978 inspection.

Visual inspection indicates that the dam is in need
of remedial work to assure continued structural integrity.
The wooden sluice gate is inoperable and leaking badly.
The stability of the mill, which forms the right side of
the dam, 1is threatened due to severe erosion of its
rubble masonry foundation.

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 visual
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, seep-
age, erosion, cracking and any other evidence of undesirable
behavior which might affect the stability of the structure.

The wall forming the left side of the dam bends up-
stream but it appears that this alignment has existed
for some time and no signs of recent movement were detected.

9




& s

The left side of the dam is founded on rock and a deposit
of soil has formed a beach on the upstream side at the
left abutment. (Photo 1)

Severe cracking and separation between the concrete
cap and masonry were observed at the junction of the
left side of the spillway and the dam (Photo 2). Water
from the reservoir is leaking through these cracks at an
estimated rate of 5 gpm, forming a pond 6 to 12 inches deep.
(Plate 2). There is a notch in the left side of the dam
approximately 2 feet deep and 6 feet long which may have
been associated with the penstock which appears to pass
beneath the dam at this location.

Some minor seepage was noted through the masonry re-
taining wall which extends downstream from the left
spillway abutment but it otherwise appears to be in good
condition.

The section of the dam to the right of the spillway
appears to be in generally good condition with the excep-
tion of some small trees that are growing next to, and in
some places in, the masonry structure.

At the right abutment, the foundation of a mill
building acts as part of the dam (Photo 3). A raceway
which originally passed through the mill has been sealed
with concrete bricks. The rubble masonry foundation of
this building on the downstream side has been severely
eroded (Photo 4). The erosion is most severe on the
east side adjacent to the sluiceway and particularly at
the downstream corner of the building. A minor amount
of seepage through the foundation of this building was
also observed.

10




c. Appurtenant Structures .
Spillway

The spillway occupies the central section of the dam
and turns at an angle approximately 30 feet from the right
abutment. (Photo 6)

The ashlar masonry spillway structure has a concrete |
cap approximately 5 feet wide. This cap is generally
set upstream of the masonry face except along a section
approximately 25 feet long adjacent to the left abutment.
This offset in the position of the spillway crest is |
shown in Photo 6 and is made most obvious by the different |
characteristics of flow over the spillway. Water flow- ‘
ing over the spillway obscured this structure so that the
offset in the spillway crest and the face of the spillway
could not be closely observed.

T

A concrete apron extends 10 to 15 feet downstream from
the dam. (Photos 5 through 7) The foundation of the
spillway and apron were submerged and therefore could
not be observed.

Five loose stones, similar to those that comprise the
downstream face of the spillway structure, are lying on
the spillway apron (Photo 7). However, due to the flow
of water over the spillway, it could not be determined
if these stones were dislodged from the spillway.

Outlet Works

An abandoned 5-foot wide steel, oval penstock and an
8-inch diameter steel pipe were observed on the down-
stream side of the left abutment of the dam (Plate 2 and
Photo 8). Water was leaking through both these outlets
at a rate of about 10 gpm. There is presently no indication
of a power plant or other similar structure in the vicinity
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of the penstock.

A 9.4-foot wide sluice gate consisting of 4-inch by
8-inch boards is located to the left of the mill at the
right side of the dam. The gate controls are inoperable
and there is serious leakage between the boards (Photo 9).
A small tree growing in the masonry wall adjacent to the
sluice is shown in Photo 9. The discharge from the sluice
flows adjacent to the old mill and joins the main channel
downstream as shown in Plate 2.

A raceway through the mill has been sealed off as
discussed above.

d. Reservoir Area

The reservoir is relatively narrow, and trends north-
south. The slopes are generally gentle to moderately steep,
and heavily wooded. The owner's factory buildings occupy
the right bank immediately upstream from the dam (Photo 10).

There was a minor amount of debris in the reservoir
and at the spillway crest. There was no indication that
sedimentation is excessive.

d. Downstream Channel

The slopes of the channel directly downstream from the
dam are moderately steep and covered with grass and
some trees (Photo 1ll).

A steel road bridge in the Borough of Pompton Lakes is
located approximately 500 feet downstream from the dam
(Photos 11 and 12).

12
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SECTION 4: OPERATIONAL PROCEDURES

Procedures

There is no known regulation of the reservoir, since
all outlets either have been abandoned or are inoperable.
The former raceway through the mill has been sealed off
and the penstock at the left abutment has been abandoned.
Controls for the timber sluice gate adjacent to the mill
are broken and inoperable.

G MRS, FRA I A i

Maintenance of Dam

There are no records available regarding maintenance
of the dam, and, based on the visual inspection, little,
if any, maintenance work has been done in recent years.
There are no instrumentation or monitoring systems on the

dam or reservoir.

Maintenance of Operating Facilities

No maintenace records of operating facilities are
available. The timber sluice gate is leaking and the
controls are broken.

Description of Warning Systems

There is no warning system or emergency contingency
plan in event of flooding or possible failure of the dam.

Evaluation of Operational Adegquacy

The present operation and maintenance of the dam is
deficient. It appears that there has been little maintenance

13
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of the dam. The disrepair of the sluice gate is a ser-

ious operational deficiency since this gate is now the
only reservoir outlet.

A warning system is needed to alert downstream in-
habitants in time of floods and possible overtopping or
failure of the dam.

14
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5.1

SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

a. Design Data

As already stated, in Section 1.2, Lake Inez Dam
is classified as high hazard and small in size. 1In
accordance with the Corps of Engineers', "Recommended
Guidelines for Safety Inspection of Dams," the Spillway
Design Flood (SDF) should be 50% to 100% of the Probable
Maximum Flood (PMF). The 100% PMF was selected as the
SDF because of the high hazard to loss of life immediately
downstream of the dam.

Data obtained from the Corps indicates the drainage
basin area of Lake Inez Dam is 98.1 square miles. This
drainage basin was divided into three sub-basins: one
above Skyline Dam No. 1 having a drainage area of 2.9
square miles; another above Raymond Dam, which impounds
Wanaque Reservoir, having a drainage area of 90.4 square
miles; and the third sub-basin between Wanaque Reservoir,
Skyline Lake No. 1 and Lake Inez having a drainage area of
4.8 square miles. The drainage sub-basins are delineated
on a U.S.G.S. topographic map and presented on Plate D-1,
Appendix D.

The hydraulic and hydrologic features of Lake Inez
Dam were evaluated using criteria set forth in the Corps of
Engineers' "Recommended Guidelines for Safety Inspection
of Dams", and additional guidance and criteria provided
by the Philadelphia District, Corps of Engineers. The
PMF outflow hydrograph from the Wanaque Reservoir sub-
basin was supplied by the Corps and used in the analyses.
The PMF outflow hydrograph from Skyline Lake No. 1 was

15
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previously calculated by Jenny-Leedshill and, as requested
by the Corps, was used in this analysis. The Probable

i Maximum Precipitation (PMP) for the sub-basin between

4 Wanaque Reservoir, Skyline Lake No. 1 and Lake Inez was

? calculated using Hydrometeorological Report No. 33 and

; the Hop Bxook reduction factor for misalignment for

F the storm. The PMF for this sub-basin was calculated
using the Corps' computer program HEC-1, Dam Break Version
(HEC-1,DB). The Corps requested that the Snyder Unit |
Hydrograph with Ct and Cp coefficients of 2.0 hours and §
0.63 hours, respectively, be used to calculate the PMF.

P A NP

In computing the PMF for the sub-basin between Wanaqgue
Lake, Skyline Lake No. 1 and Lake Inez, an initial infil-
tration loss of 0.5 inch and a final infiltration loss
rate of 0.05 inch per hour were used in the HEC-1,DB
program to give excess rainfall. Using the excess rain-

fall and the unit hydrograph, the program computed the
peak inflow discharges from the sub-basin of the 10 per-
cent, 25 percent, 50 percent and 100 percent PMF. These
discharges are approximately, 1,210 cfs, 3,040 cfs,
6,070 cfs and 12,140 cfs, respectively.

As previously stated, the PMF outflow hydrograph
from Wanaque Reservoir was supplied by the Corps. The

PMF peak outflow from Wanaque Reservoir is 28,300 cfs.
; The PMF outflow hydrograph from Skyline Lake No. 1,
f as previously calculated by Jenny-Leedshill, is 10,600 cfs.
This peak outflow was calculated assuming both Skyline
Lake Dam No. 1 and the upstream Skyline Lake Dam No. 2
breach due to overtopping. The PMF outflow hydrographs
% from Wanque Reservoir and Skyline Lake No. 1 were multi-
i plied by 0.1, 0.25, and 0.5 to provide estimates of the
10 percent, 25 percent and 50 percent PMF.

16
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The various percentages of the PMF hydrograph from
Skyline Lake No. 1 were routed downstream through three
successive reaches to the Wanaque River. These floods
were then combined with the corresponding percentage PMF
outflows from Wanaque Reservoir. The combined hydro-
graphs were then routed downstream to Lake Inez and com-
bined with the runoff from the intermediate basin.

The peak inflow discharges into Lake Inez for the 10
percent, 25 percent, 50 percent, and 100 percent PMF
were calculated to be approximately 2,930 cfs, 7,420 cfs,
15,000 cfs and 30,000 cfs, respectively.

The various percentages of the PMF inflow hydrograph
were routed through Lake Inez using the Modified Puls
Method by the BEC-1,DB program. The peak outflow dis-
charges of the 10 percent, 25 percent, 50 percent and
100 percent PMF were calculated to be approximately
2,880 cfs, 7,280 cfs, 14,510 cfs and 28,710 cfs, respec-
tively. 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.

The spillway and overtop stage-discharge rating curve
used in the flood routings through Lake Inez was cal-
culated using the weir equation. Tailwater effects, caused
by a constriction in the downstream channel, were considered

in developing the rating curve. The spillway and dam crest
is a S5~foot wide weir with an estimated discharge coefficient
of 3.1. The reservoir stage-storage curve was determined
from U.S.G.S. 7.5 - minute topographic maps and data ob-
tained from State files. This stage-storage curve was
extended above the dam crest to include surcharge storage

17
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during peak flood 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 they may be
closed or inoperable. The stage-storage and the spillway

SRR P

and overtop stage-discharge curves are presented in
Appendix D as Plates D-3 and D-4, respectively.

The various percentage PMF outflow hydrographs from
Lake Inez were routed 0.5 miles downstream through two
successive reaches through the Borough of Pompton Lakes.
These routings were made to determine downstream flooding
characteristics. These characteristics are presented in
the following tabulation. The hydraulic parameters used
in the HEC-1,DB program for the downstream routing calcu-
lations were estimated based on observations made in the field
and information obtained from U.S.G.S. topographic maps.

FLOODING CHARACTERISTICS AT THE BOROUGH OF POMPTON LAKES

108 PMF 25% PMF 50% PMF 100% PMF
Peak Discharge, cfs. 2,890 1,270 14,510 28,770
Maximum Stage, ft. 190.6 195.2 199.5 204.3

In the Borough of Pompton Lakes there appears to be at
least 30 structures below elevation 200 feet. During large
floods several of these structures could sustain severe
damage and loss of life could result.

There were three outlet structures at Lake Inez. Two
of the outlets have been abandoned. The third outlet
is a small sluiceway with a timber gate. The gate is in
very poor condition but could be removed if lake drawdown
were required. A rating curve for the sluiceway, assuming
the gate is removed, was estimated using the weir equation.

18
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Using this rating curve and assuming no inflow into the
lake and no tailwater effects, the time required to drain i ]
the reservoir from a spillway full condition was cal-
culated to be about 13 hours.

' b. Experience Data !
Records of lake levels are not maintained for this

site. The dam which originally was built to supply

water and power to an old adjacent mill, is now used for i

recreational purposes.
c. Visual Observations 1

There is a well defined channel downstream of the dam.
There are structures on both banks. There is a bridge
approximately 500 feet downstream of the dam. The banks
downstream are tree lined with little undergrowth. The
overbank slopes are gentle, and include open areas, wooded
areas, and residential and commercial areas.

d. Overtopping Potential

As indicated in Section 5.1-a, the Lake Inez Dam
F, spillway can pass only 10 percent of the PMF. During the
PMF the dam would be overtopped 11.8 feet.

) During large floods the water surface elevation down-
stream of the spillway is only slightly less than the up-

stream elevation because of a constriction in the downstream ﬂ
channel. The tailwater effect limits the flood's capacity
to erode a breach in the embankment and limits the static
forces on the masonry portion of the dam. There is some

question as to whether these forces would be adequate to
{ f cause a dam breach. In addition, the channel constriction
limits the downstream discharge such that a dam breach
would increase the downstream discharge only a small amount.
Thus, the spillway for Lake Inez Dam should be classified
T’ as inadequate.
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SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

Visual inspection indicates that the dam is in need
of remedial work to assure continued structural integrity.
The wooden sluice gate is inoperable and leaking badly.
The stability of the mill, which forms the right side of
the dam, is threatened due to severe erosion of its rubble
masonry foundation, although the upstream face of the found-
dation is newer and in better condition. Some cracking
and leakage was observed at the left abutment of the spill-
way and water is also leaking through the abandoned pen-
stock and 8-inch diameter pipe.

Water flowing over the spillway obscured inspection
of this structure. Several large masonry stones are
lying on the concrete apron; however, it could not be
determined if these stones have been dislodged from the
spillway. In addition, the condition of the spillway
foundation could not be inspected.

b. Design and Construction Data

There are no available data regarding the design and
construction of the dam or outlet works; therefore, the
structural stability of the dam cannot be evaluated.
Nothing is known of the core of the dam, the foundation,
or the cross sectional configuration.

c. Operating Records

The reservoir is uncontrolled and there is no
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instrumentation of the dam. Records of reservoir levels
and water withdrawals are not available. A brief inspec-
tion report was made by the State in 1960 and is included
in Appendix D, page D-41l.

d. Post-Construction Changes

The original dam was reportedly destroyed by a flood
in 1903; however, there is no documentation to confirm
this nor descriptions of re-construction.

A raceway through the foundation of the mill building
has been sealed off with concrete blocks. The penstock
at the left abutment has been abandoned and the power gen-
erating equipment removed.

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 2.1-a, the dam is located less
than one-half mile from the seismically active Ramapo Fault.
In addition, the reservoir is situated in what is thought
to be a structurally controlled valley and a fault has
been inferred by others upstream from the reservoir.

Data are insufficient at this time to assess seismic sta-
bility, should a significant earthquake occur in the
vicinity of the dam.
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7.1

SECTION 7: ASSESSMENT, RECOMMENDATIONS,
PROPOSED REMEDIAL MEASURES

Dam Assessment

a. Safety

The spillway of Lake Inez Dam can pass only about 10%

of the probable Maximum Flood and is considered inadequate.

The structural stability of the dam cannot be quanti-
tatively analyzed due to lack of available data. The
visual inspection indicates that the dam is in generally
poor condition and has not been well maintained. The
wooden sluice gate is leaking badly and the lift mechanism
is broken. The foundation of the mill building at the
right side of the dam is badly deteriorated, except on the
upstream side, and its failure could cause failure of
the upstream side which acts as part of the dam. There is
some leakage at the left abutment of the spillway, and
water is also leaking through the abandoned penstock and

8-inch diameter pipe.

b. Adequacy of Information

The information and data obtained are not adequate
to perform a comprehensive evaluation of the dam's struc-
tural stability because of an absence of data regarding the
design and construction of the dam and as-built conditions.

¢. Urgency

The visual inspection revealed deficiencies which
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are detrimental to the integrity of the structure. There-
fore, it is recommended that the owners perform the remedial
measures discussed below as soon as possible. The most
urgent items are the repair of the sluice gate and foun-
dation of the mill.

d. Necessity for Additional Data/Evaluation

The main section of the dam was obscured by water over-
flow and could not be closely observed. Therefore, the
dam should be inspected with the reservoir level far below

the spillway crest.

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. At the present
time there are inadequate data to perform these analyses.
Since none exist, every effort should be made as soon as
possible to obtain data regarding the dam including design
and construction information, from the owners. At the same
time, because so little is known about the as-built con-
dition of the dam and appurtenant structures, and because of
the high hazard downstream, a timely program of measure-

ments and borings and laboratory tests of the dam and foun-
dation should be undertaken soon so that seepage and stability
analyses can be performed and the safety of the dam evaluated.

The hydrologic analysis indicates that the spillway is
inadequate. Therefore, 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.

23
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Although the dam is located in Seismic Zone 1, it
is situated in a valley which was possiblv formed as the
result of faulting and is in close proximity to the
seismically active Ramapo Fault. Therefore, the pcten-
tial seismicity at the dam site and its effect on the
stability of the dam should be investigated.

Remedial Measures

a. Repair Procedures

It is recommended that the following remedial mea-
sures be performed as soon as possible.

1) The present wooden sluice gate should be replaced
by a suitable means of control which can be
operated from the dam crest.

2) The foundation of the mill should be repaired and
seepage through the foundation should be sealed off.

3) The cracks adjacent to the left spillway abutment
should be repaired to eliminate the leakage.

4) Leakage through the penstock and 8-inch diameter
pipe could eventually lead to piping through the left
end of the dam. Therefore, the intake to these
outlets should be properly sealed to stop the leakage.
5) The notch on the left side of the dam should be

filled with concrete to the elevation of the crest
of the dam.

b. Operation and Maintenance Procedures

A program of inspections of the dam before and after
floods and annually should be initiated by the owners, utiliz-
ing the standard visual checklist in this report, so that
timely repair actions may be taken as necessary.

A permanent record should be kept of all maintenance
and operating events of the dam and reservoir.
24
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The trees adjacent to the sluice gate should be re- =
moved soon and the area restored in order to prevent rocc

damage. i

A warning system should be established whereby down-
stream inhabitants can be notified and evacuated in the
event of possible dam failure.
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APPENDIX A 1
CHECK LIST - VISUAL OBSERVATIONS i

CHECK LIST - ENGINEERING, CONSTRUCTION ,
MAINTENANCE DATA
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APPENDIX B
PHOTOGRAPHS
| (Note: All photographs were taken on Dec. 3, 1978) |
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Photo 1
View of left abutment of dam looking west

Photo 2
View of left spillway abutment looking west
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Photo 3
View of mill at right
abutment of dam looking east

Photo 4
View of mill foundation
looking west with sluiceway in foreground




Photo 5
View along spillway crest
looking towards left abutment

Photo 6
View of spillway face
looking west from left abutment
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Photo 7
View of spillway face
showing loose stones on apron

Photo 8
View of abandoned penstock and
8 inch diameter pipe looking upstream
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Photo 9
View of sluice gate
looking upstream

Photo 10
View of reservoir looking upstream from dam




Photo 11
View of road bridge and
Borough of Pompton Lakes downstream from dam
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Photo 12
View of dam looking
upstream from bridge shown in Photo 11
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REGIONAL GEOLOGY - HIGHLANDS PROVINCE
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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 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
river valley orientations.




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

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
E 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. 1In
| the valleys and over some of the ground moraine, recent

and glacio-fluvial alluviums have been deposited.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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CHECK LIST

HYDROLOCIC AMND !IYDRIULIC DATA

ENGINEERING DATA

Laxre T roer

DRATNACE AREA CIARACTERISTICS: 18- ! 3. mries

ELEVATION TOP MNORMAL POOL (STORACE CAPACITY):

196 ¢v (300 ap D

ELEVATION TCP FLOOD CONTROL POOL (STORAGE CAPACITY): 19 R.S  (4L0 av)

KLEVATION MAXDMUM DESIGN POOL:

ELEVATION ToP pAM: ) 48.5 ev

cresT:  SoTLL Ay
o .
8. Elevation 156 O

bs Type Macgoncs O ooxeiow

e, Widzh  _S k-

d. Length 20k =T

e. location Spillover Ssom=¥ OFf Oar

£. MNucber and Type of Gates Momi

OUTLET WORKS:__ Lo OwRARLE

a. Type Tcomdee Siorce wi

bd. Llocation -
.¢« Entrance iaver:a e

"d, Exit inver:s —

e, Esergency draindown facilities —

EYDROMETEOROLOGICAL GAGES: _AMew &
: a. Type

b. location

€« Records

MAXDMN NON-DAMAGING DISCHARGE: 2805 (FS
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