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PHASE 1 REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: INDIAN LAKE DAM

ID Number : Fed ID No. NJ00167

State Located: New Jersey

County Located: Morris

Stream: Deh Brook

River Basin: Passcic

Date of Inspections: 27 June and 5,12 and 19 July 1978

ASSESSMENT OF GENERAL CONDITIONS

Indian Lake Dam is in fair condition. There is
a possibility of seepage under the spillway and erosion
of the downstream toe of the spillway during an extreme
flood. Because Indian Lake receives flow from Lake
Estling, some maintenance work on the abutments of
the arch spillway of Estling Lake Dam is necessary
to ensure its satisfactory performance under extreme
flood conditions. The condition and effectiveness
of the timber sheet pile cutoff along the upstream
face of the spillway should be determined. This will
require at least one boring and possibly a test pit
to determine the nature of the spillway foundation
materials and the condition of the connection between
the cutoff wall and spillway. Piezometers should be
installed upstream and downstream at the spillway and
monitored during a time when the lake is normally drawn




down. Erosion protection should be provided for the
downstream abutments of the spillway to prevent loss

of embankment in the event of overtopping of the dam.

The concrete support to the floor stand gate operator

and the bulkhead should be repaired. Aternative locations
of the 12-in-dia sewer pipe between the spillway side
walls should be evaluated.

The spillway capacity as determined by CE screening
criteria is seriously inadequate. We estimate the
dam can adequately pass only 20% of the PMF. The
capacity of the spillway and the spillway design flood
should be determined using more precise and sophisticated
methods and procedures. The need for and type of mitigating
measures should be determined. Around the clock surveillance
during periods of unusually heavy precipitation should
be provided, and a warning system established.

Dennie 3. /y Ve




OVER VIEW

INDITAN LAKE DAM
21 June 1978




SECTION 1

SECTION 2

SECTION 3
SECTION 4
SECTION 5
SECTION 6

SECTION 7

FIGURES

APPENDICES

CONTENTS

PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY REPORT

INDIAN LAKE DAM N.J. NO. 34 FED. ID No.

PROJECT INFORMATION

1.1 General
1.2 Project Description
1.3 Pertinent Data

ENGINEERING DATA

2.1 Regional Geology
2.2 Site Geology

VISUAL INSPECTION
OPERATIONAL PROCEDURES
HYDRAULIC/HYDROLOGIC
STRUCTURAL STABILITY

ASSESSMENT, RECOMMENDATIONS/
REMEDIAL MEASURES

7.1 Assessment
7.2 Recommendations/Remedial Measures

I Regional Vicinity Map
Ze Essential Project Features
e Regional Geologic Features

Check List Visual Inspection

1.

2, Photographs

3 Hydrologic Computations
4

. References

T TN ————— it s g . o E —

NJ00167

Page
s
el
T
12

13

14
I5

15
16
I6
I7
17

17
18




SECTION 1 PROJECT INFORMATION

Eok

General

Authority to perform the Phase I safety inspection
of Indian Lake Dam was received from the State of New
Jersey, Department of Environmental Protection, Division
of Water Resources by letter dated 26 May 1978. This
Authority was given pursuant to the National Dam In-
spection Act, Public Law 92-367.

The purpose of the Phase I investigation is to
develop an assessment of the general conditions with
respect to safety of Indian Lake Dam and appurtenances
based upon available data and visual inspection, and,
determine any need for emergency measures and conclude
if additional studies, investigations and analyses
are necessary and warranted. The assessment has been
made using screening criteria established in Recommended
Guidelines for Safety Inspection of Dams prepared by
the Department of Army, Office of the Chief of Engineers.
It is not the purpose of the inspection to imply that
a dam meeting or failing to meet the screening criteria,
is per se, certainly adequate or inadequate.

Description of Project

Indian Lake Dam was built in 1921. It is a 340-
ft-long, 15-ft-high earth dam. The crest width varies
from 27 ft to 52 ft. It is located along North Shore
Road at the northeast end of Indian Lake in the Township
of Denville, Morris County, N.J. The dam is at 40°53.5'
lattitude and 74°28.9' longitude. The dam includes
a free fall ogee shaped spillway. The length of the
spillway is 40 ft. The spillway is covered downstream
by a concrete bridge that is five feet above water
level. 1Indian Lake is fed from above by Lake Estling
which in turn is fed by Lake Shongum. The area of
Indian Lake is 88 acres and the watershed area is 4740
acres which includes Lake Estling catchment area.

A regional vicinity map is given in Fig. 1.
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1.3

Indian Lake Dam is classified as being "Intermediate”
on the basis of its reservoir storage volume, which
is more than 1,000-acre feet, but less than 50,000-
acre feet. It is classified as "Small" on the basis
of its total height, which is less than 40 feet. The
overall size classification is the larger of these
two determinations, and accordingly the dam is classified
as "Intermediate" in size.

In the National Inventory of Dams, Indian Lake
Dam has been classified as having "High Hazard Potential”
on the basis that failure of the dam would cause excessive
property damage to residences downstream, and could
potentially cause more than a few deaths. Visual
inspection of the downstream area shows that breach
of the dam would cause damage to residences and be

hazardous to people utilizing Routes 80 and 46. Accordingly,

It is proposed not to change the Hazard Classification.

The dam is owned by the Indian Lake Community
Club and the lake is used for recreation.

At the time of our inspection the water level
was approximately one inch above spillway crest and
tailwater level was about seven feet below lake water
level. The tail race water level is controlled by
a pond between the dam and Interstate Route 80. The
pond discharges into the Rockaway River.

Pertinent Data

The maximum length of Indian Lake is 3600 ft.
The length of the pool and downstream channel between
North Shore Road and Route 80 is approximately 800
ft. The spillway was designed for a 3 ft head and
has a reported capacity of 1065 cfs. Two bottom outlets
are located at the spillway side walls. The outlet
pipes, 2-ft-dia. cast iron pipes, lead to 30-inch
diameter control gates at the abutment walls and then
into 2 ft by 2 ft culverts which run through the ab-
utment walls. The crest of the dam is at elevation
513.5 and the crest of the spillway is at elevation
508.

I2
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The spillway is reported to be founded on medium
sand. A timber sheet pile cutoff is reported to extend
below the upstream face of the spillway to a depth
of about 4.5 ft. This information should be checked.
The references are difficult to decipher.

The upstream slope of the embankment is reported
to have been constructed with a 2.5 hor to 1 vert.
and the downstream slope at a 2 hor to 1 vert. The
embankment is reported to have been constructed of
sand and clay soil spread in shallow layers and com-
pacted by rolling with a weighted down traction engige
that gave a contact stress of approximately 30 1b/in®.
Presently, the upstream side of the dam has a concrete
bulkhead and stone faced upper wall at the highway.
The wall and bulkhead are separated by a 7-ft-wide
walkway. The downstream side of the dam has been
filled in and is used for parking.

Lake Estling feeds Indian Lake by way of a free
fall arch spillway that is located at the southern
end of Indian Lake. The developed length of the crest
is approximately 30 ft.

The locations and elevations of the different
parts of the dam and appurtenances have been obtained
by means of surveyors transit and rod, USGS Maps, and
reference documents. They are considered approximate.
Essential Project Features are given in Fig 2.

SECTION 2 ENGINEERING DATA

Information on the design and construction is
very limited and there is a lack of information con-
cerning the nature of the foundation, which is very
important particularly with respect to evaluation of
the stability of the spillway section. What information
is available indicates the dam and appurtenances were
responsibly designed and constructed.

I3




2.1

Regional Geology

Indian Dam is located in the New Jersey Highlands
physiographic province. The New Jersey Highlands
extend across the State in a northeast-southwest dir-
ection from the border of New York to the Delaware
River and includes the northwest portions of Hunterdon,
Passaic, and Morris Counties and the southeastern parts
of Warren and Sussex Counties. This province is part
of the New England Physiographic Province and lies
between the Appalacian Ridge and Valley Province to
the northwest and the Piedmont Province to the south-
east. See Fig 3.

The Highlands are characterized by rounded and
flattopped northeast-southwest ridges and mountainas
up to 1,400 ft high separated by narrow valleys. The
orientation of the valleys are usually, but not always
controlled by the underlying geologic structure.

The regional geologic structure reflects the very
old age of bedrock. A number of regional faults cross
the area in a northeast southwest direction, including
the Ramapo Fault; the more than 30 mile long fault
scarp forms the eastern border of the province. Faults
control many of the river valley orientations. The
relatively uniform slope of the mountain elevations,
from northwest to southeast, is a direct result of
the faulting. The entire area is part of the now
dissected Schooley Peneplain.

The Pleistocene Age Wisconsin glacier covered
all of the dam site area.

The glacier stripped most of the existing over-
burden 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),
whereas glacial outwash and recent alluvium cover the
valleys.

I4
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Site Geology

Indian Lake Dam is located on a broad valley
bottom near the terminal moraine. The dam area is
urbanized with a number of commercial buildings, re-
sidences and roads. The terrain, particularly on the
left abutment, has been extensively reworked and graded
and little of the natural topography remains. On the
right abutment, a commercial building has been con-
structed into the hillside. It is assumed that rock
excavation would have been prohibitive and the exca-
vation was made in overburden.

Although the foundation material on the left
abutment could not be determined from surface exposures,
natural slopes of up to 24° do exist on the right
abutment. This lope appears to be composed primarily
of glacial outwash material, a rounded cobbly, gravelly,
silty sand. The Engineering Soil Survey of New Jersey
(Report No. 9, Morris County) reports that residual
soils may be possible on the right abutment and glacial
outwash on the left abutment.

SECTION 3 VISUAL INSPECTION

The general conditions and maintenance of Indian
Lake Dam and appurtenant structures appear good.

There is some concrete deterioration in the down-
stream spillway sidewalls and weathering at the spill-
way construction joints, otherwise the spillway section
appears in adequate condition. The concrete bulkhead
at the right side of the spillway has cracked and some
of the stone facing has fallen out but this is not
considered serious.

The bottom outlets are in functional condition
and the gate valves seem to be in satisfactory con-
dition. They can be easily operated by one man with
a ratchet lever handle. The concrete support for the
floor stand operator for the control valve at the left
side of the spillway has broken up and should be repaired.

The masonry arch spillway at Lake Estling has

had the mortar washed out from the rock blocks at the
abutments and is in need of repair.

I5




o

A 12-in-dia sewer pipe passes under the bridge
between the sidewalls of the Indian Lake spillway.
The pipe is supported by a steel beam and could cause
obstruction of the spillway by floating debris during
an extreme flood.

SECTION 4 OPERATIONAL PROCEDURES

Water levels are not being recorded. The lake
is lowered approximately twice a year when the level
rises during storms and every 3 or 4 years to allow
maintenance and repair of docks. No flow measurements
or systematic inspections are made.

SECTION 5 HYDRAULIC/HYDROLOGY

The hydraulic/hydrologic evaluation for Indian
Lake Dam is based on a spillway design flood (SDF)
equal to the probable maximum flood (PMF) in accordance
with evaluation guidelines for dams classified as high
hazard and intermediate in size. The PMF has been
determined by developing a synthetic hydrograph based
on the maximum probable precipitation of 22.5 inches
(200 square mile - 24 hour). Hydrologic computations
are given in Appendix 3. The PMF determined for the
subject watershed is 16,448 cfs.

The spillway is essentially a broad crested weir
with a length of 40 ft. After flowing over the spillway
the water passes through the dam via a bridge opening
with dimensions of 40-ft-wide by 11-ft-high to a small
pond with its water surface elevation approximately
7 £t below Indian Lake.

The original design data indicates the spillway
was designed to pass a flood of approximately 1100
cfs with a 3 ft head and with 1 ft of freeboard re-
maining to the crest of the dam. Our calculations
indicate with the existing available head of 5.5 ft
to the dam crest the maximum capacity of the spillway
is 1702 cfs which is less than the required SDF.

I6




Flood routing calculations indicate that Indian
> Lake Dam will overtop by approximately 4 ft under the
PMF. We estimate that Indian Lake Dam can adequately
pass approximately 20% of the PMF.

h g

SECTION 6 EVALUATION OF STRUCTURAL STABILITY

From visual observations the general stability
of the dam spillway appears to be adequate. However,
two factors must be considered. The first is the
nature of the clay and sand foundation of the spillway.
The stability of the spillway depends on the efficiency
of the timber cut off below the spillway. No previous
operating record for a normal flood can ensure satis-
factory performance during an extreme flood. The
second is the maximum flood the structures can withstand.
An extreme flood would pass over the crest of the dam,
i.e. over the road. This could result in erosion of
the downstream slope which could undermine the downstream
portion of the spillway abutments.

Indian Lake Dam is located in Seismic Zone 1 of
the Seismic Zone Map of Contiguous States. The degree
of stability of the dam and appurtenances are assumed
to be within conventional safety margins and to present
no hazard from earthquakes. If, however, there is
loose sand below the dam, or, the Seismic Zone rating
is seriously increased in the future, or data becomes
available to indicate it may be increased, further
study with respect to seismic stability may be necessary.

SECTION 7 ASSESSMENT, RECOMMENDATION, REMEDIAL MEASURES
T+1 Assessment

The available information on Indian Lake Dam is
not sufficient to draw a conclusion concerning the
actual degree of stability. However, conditions appear
satisfactory. We are concerned about the possibility
of seepage under the spillway and erosion of the downstream
toe of the spillway during an extreme flood.

17
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Because Indian Lake receives the flow from Lake
Estling, some maintenance work on the abutments of
the arch spillway of Estling Lake Dam is necessary
to ensure its satisfactory performance under extreme
flood conditions.

Recommendations/Remedial Measures

We recommend the following remedial measures;

Je Determine the condition and effectiveness of the
timber sheet pipe cutoff along the upstream face :
of the spillway. This will require at least one |
boring and possibly a test pit to determine the ‘
nature of the spillway foundation materials and A
the condition of the connection between the cutoff ;
wall and spillway. Piezometers could be installed 1
upstream and downstream and the spillway and
monitored during a time when the lake is normally
drawn down. This should be done very soon.

2. Provide erosion protection for the downstream
abutments of the spillway to prevent loss of
embankment in the event of overtopping of the
dam. This should be done very soon.

3. Make necessary repairs to the Lake Estling spill-
way to ensure its satisfactory performance during
extreme floods. This should be done very soon.

4, Repair concrete support to the floor stand gate
operator and the bulkhead. This should be done
in the near future.

5. Evaluate alternative locations of the pipe between
the spillway side walls. This should be done
very soon.

6. The spillway capacity as determined by CE screening
criteria is seriously inadequate. We estimate
the dam can adequately pass only 20% of the PMF.
The capacity of the spillway and SDF should be
determined using more precise and sophisticated
methods and procedures. A more extensive topographic
survey of the dam and vicinity should be made.
The need for and type of mitigating measures should
be determined. Around the clock surveillance
during periods of unusually heavy precipitation
should be provided, and a warning system established.
This should be done soon.
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APPENDIX 2

PHOTOGRAPHS

INDIAN LAKE DAM
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Crest of dam looking Northwest 5 July 1978

Crest of dam looking Southeast 5 July 1978

INDIAN LAKE DAM
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w

Spillway looking Southeast

5 July 1978

Spillway looking downstream.
Note steel beam pipe support across
spillway.

INDIAN LAKE DAM

5 July 1978




Right sidewall of spillway

5 July 1978

Deterioration of concrete at left
downstream sidewall of spillway

INDIAN LAKE DAM

5 July 1978



Left spillway sidewall and 5 July 1978
drawdown control valve

Drawdown control valve of upstream 5 July 1978
end of right sidewall

INDIAN LAKE DAM




Upstream left embankment

Upstream right embankment

INDIAN LAKE DAM

5 July 1978

5 July 1978
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Crack in concrete bulkhead of right
upstream section of emkbankment

»
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Deterioration of upstream facing
of right embankment
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N

Spillway from Lake Estling into
Indian Lzke 9 5 July 1978

Steel sheet pile around right pier 5 July 1978

of Lake Estling discharge culvert
under railroad

INDIAN LAKE DAM




Left abutment of spillway from 5 July 1978
Lake Estling

Deterioration of mortar and leakage 5 July 1978
at left abutment of spillway from
Lake Estling

INDIAN LAKE DAM




Right abutment of spillway from 5 July 1978
Lake Estling

Deterioration of mortar and leakage 5 July 1978
of right abutment of spillway from
Lake Estling

INDIAN LAKE DAM
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Culvert under Franklin Road

Stilling basin downstream of Indian
Lake spillway looking Southeast

INDIAN LAKE DAM
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5 July 1978

5 July 1978
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APPENDIX 4

REFERENCES
INDIAN LAKE DAM

Written Documents

1 "Contract and Specifications covering Construction of
Earth Dam, Concrete Spillway and Bridge at Denville,
New Jersey for Joseph B. Righter, Esqg." dated 2 August
1921.

23 Sheet 2 of Revised Spillway Capacity Calculations.

3. Memorandum on Changes in Plans for Proposed Lenapi Lake
Dam for J.B. Righter, Denville, New Jersey, dated 19
August 1921.

4. Monthly Construction Progress Reports dated 30 September
and 31 October 1921.

5 Inspection Report - Letter dated 21 October 1921 to
Mr. A.B. Cohen from Hydraulic Engineer Mr. H.T. Critchlow.

6. Letter to H.T. Critchlow from A.B. Cohen concerning
gate valve., dated 26 October 1921.

ic Memorandum regarding Construction Inspection of dam
on 3 November 1921 from H.T. Critchlow.

8. Memorandum regarding inspection of dam construction
21 December 1921 from H.T. Critchlow.

9. Letter concerning dam inspections from D.C. Hofmann,
Chief Bureau of Water Control to Frank Vanone, Denville
Twp. Administrator, dated 12 September 1972.

Drawings

1. General Layout and Details of Proposed Lenapi Lake and
Dam, dated 19 July 1921

2. General Layout and Details of Proposed Lanapi Lake and

Dam, Revised 18 August 1921.




APPENDIX 4 cCont'd

| INDIAN LAKE DAM

Other

i 4K Eby, C.F., 1976, Soil Survey of Morris County, New Jersey,
U.S. Department of Agriculture, Soil Conservation
Service, 111 pp.

2 Lewis, J.V., and H.B. Kummel, 1924, The Geology of New
Jersey, Bulletin 14, Geological Survey of New Jersey,
Trenton, New Jersey, 146 pp.

3. Lucey, C.S., 1972, Geology of Morris Courty in Brief,
State of New Jersey, Bureau of Geology and Topography,
Trenton, New Jersey, 13 pp.

4. Minard, J.P., W.W. Holman, A.R. Jumikis, 1953, Engineering
Soil Survey of New Jersey, Report No. 9, Morris
County, Rutgers University, New Brunswick, New
Jersey, 86 pp.

5. Rogers, F.C., D.R. Lueder, and G.H. Obear, 1951,
Engineering Soil Survey of New Jersey, Report No.
3, Passaic County, Rutgers University, New Brunswick,
New Jersey, 45 pp.

6. Widmer, K., 1964, The GEology and GEography of New Jersey,
Volume 19, The New Jersey Historical Series, D.
Van Nostrand Co., Inc., Princeton, New Jersey,
193 pp.

7. Wolfe, P.E., 1977, The Geology and Landscapes of New
Jersey, Crane, Russak & Company, Inc., New York,
" New York 351 pp.




