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DEPARTMENT OF THE ARMY
PHILAOELPHIA DISTRICT, CORPS OF ENGINEERS

CUSTOM F&USE-2 D & CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 19106

IN REPLY RN9F9R TO

NAPEN-N

24 SEP 1980

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Lake Shawnee Dam, Morris
County, New 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 Shawnee Dam, initially listed as a high hazard
potential structure, but reduced to a significant hazard potential structure
as a result of this inspection, is judged to be in poor overall condition.
The dam's spillway is considered inadequate because a flow equivalent to 10
percent of the Spillway Design Flood - SDF- would cause the dam to be
overtopped. (The SDF, in this instance, is one half of the Probable Maximum
Flood.) To ensure 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. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. Within 30 days from the date of approval of this report, the
following remedial actions should be initiated:

(1) Investigations should be undertaken to verify the composition
and condition of the embankment and the spillway section. Repairs to the
spillway section should be effected in accordance with the findings of the
investigations. Acce" .
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NAPEN-N
Honorable Brendan T. Byrne

(2) The cause of the saturated areas at the downstream toe of the
dam should be investigated. A method of seepage control should be designed
if necessary.

(3) The trees should be removed from the embankment. Any remaining
voids should be filled with suitable, thoroughly compacted material.

(4) The upstream face of the embankment should be backfilled where
necessary with selected compacted material and provided with riprap to
protect the slope from wave erosion. The riprap should extend from below
the annual drawdown elevation to the top of the dam.

(5) Depressed portions of the crest of the embankment and the right
abutment should be raised to the top of dam elevation with selected compacted
material.

(6) The downstream face of the embankment should be backfilled
where necessary with selected compacted material.

c. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.

d. An emergency action plan should be developed which outlines actions
to be taken by the owner to minimize the downstream effects of an emergency
at the dam within thirty days from the date of approval of this report.
This plan should include an effective warning system.

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 Courter of the Thirteenth 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 National 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.
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NAPEN-N
Honcrable Brendan T. Byrne

An important aspect of the Dam Inspection 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.

Sincerely,

1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Regulation
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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LAKE SHAWNEE DAM (NJ00334)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 7 and 28 May and 19 June 1980 by O'Brien & Gere
Engineers, Inc. under contract to the U.S. Army Engineer District,
Philadelphia, in accordance with the National Dam Inspection Act, Public Law
92-367.

Lake Shawnee Dam, initially listed as a high hazard potential structure, but

reduced to a significant hazard potential structure as a result of this
inspection, is judged to be in poor overall condition. The dam's spillway
is considered inadequate because a flow equivalent to 10 percent of the
Spillway Design Flood - SDF- would cause the dam to be overtopped. (The
SDF, in this instance, is one half of the Probable Maximum Flood.) To
ensure 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. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. Within 30 days from the date of approval of this report, the
following remedial actions should be initiated:

(1) Investigations should be undertaken to verify the composition
and condition of the embankment and the spillway section. Repairs to the
spillway section should be effected in accordance with the findings of the
investigations.

(2) The cause of the saturated areas at the downstream toe of the
dam should be investigated. A method of seepage control should be designed

if necessary.

(3) The trees should be removed from the embankment. Any remaining
voids should be filled with suitable, thoroughly compacted material.

(4) The upstream face of the embankment should be backfilled where
necessary with selected compacted material and provided with riprap to
protect the slope from wave erosion. The riprap should extend from below
the annual drawdown elevation to the top of the dam.

(5) Depressed portions of the crest of the embankment and the right
abutment should be raised to the top of dam elevation with selected compacted

material.

(6) The downstream face of the embankment should be backfilled
where necessary with selected compacted material.

c. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.



d. An emergency action plan should be developed which outlines actions

to be taken by the owner to minimize the downstream effects of an emergency

at the dam within thirty days from the date of approval of this report.
This plan should include an effective warning system.

APPROVED*- r't-'"-.-L.
JAES 60DON
Colonel, Corps of Engineers
District Engineer

DATE: 2

2
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PREFACE

IL

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
condition of the dam is based upon available data and visual inspections. Detailed
investigation, and anlayses 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 availabe 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 evolutionary 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
Ilood is based on the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The test flood provides a
measure of relative spillway capacity and serves as an aid 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.

4l,
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PHASE I REPORT

NATIONAL DAM INSPECTION REPORT

Name of Dam: Lake Shawnee (Duck Pond Dam)
ID # NJ 00334

State Located: New Jersey
County Located: Morris
Stream: Weldon Brook
Coordinates: Latitude 40058.2., Longitude 74035.9 '

Dates of Inspection: May 7, May 28, and June 19, 1980

ASSESSMENT

Based on visual observations made during the inspections, information provided
by the New Jersey Department of Environmental Protection (NJDEP), and conversa-
tions with the Owner's representatives, Lake Shawnee Dam (owned by the Lake
Shawnee Club) is considered to be in poor overall condition.

The dam is an earth embankment approximately 150 feet in length with a
maximum height of about 9 feet. A concrete overflow spillway with a crest length of
50 feet is located at the right abutment. Two saturated areas were observed at the
downstream toe of the embankment, apparently resulting from seepage through the
embankment or foundation. Several trees are growing from the surface of the
embankment and the upstream slope is unprotected from wave erosion. The spillway
section, abutment walls and downstream apron appear to be in deteriorated condition
and water is flowing through cracks in the spillway.

The selected Spillway Design Flood (SDF) for this "Small" size, "Significant"
hazard dam is one-half of the Probable Maximum Flood (PMF). Examination of the
results of the hydrologic and hydraulic analyses indicates that the spillway is capable
of discharging approximately 9 percent of the SDF (4.5 percent of the PMF) prior to
overtopping of the embankment. Therefore, the spillway is classified as "Inadequate".

Recommendations and remedial measures which should be initiated immediately
are as follows:

a. Facilities

1. Investigations should be undertaken to verify the composition and
*condition of the embankment and the spillway section. Repairs to the spillway section

should be effected in accordance with the findings of the investigations.

2. Detailed hydrologic and hydraulic analyses should be performed to
determine the need for and type of mitigating measures required to ensure spillway
adequacy.

1.
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3. The cause of the saturated areas at the downstream toe of the dam
should be investigated. A method of seepage control should be designed if necessary.

4. The trees should be removed from the embankment. Any remaining
voids should be filled with suitable, thoroughly compacted material.

5. The upstream face of the embankment should be backfilled where
necessary with selected compacted material and provided with riprap to protect the
slope from wave erosion. The riprap should extend from below the annual drawdown
elevation to the top of the dam.

6. Depressed portions of the crest of the embankment and the right
abutment should be raised to the top of dam elevation with selected compacted
material.

7. The downstream face of the embankment should be backfilled where
necessary with selected compacted material.

b. Operation and Maintenance

1. The Owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam.

2. An emergency action plan should be developed which outlines actions to
be taken by the Owner to minimize the downstream effects of an emergency. This
plan should include an effective warning system.

O'BRIEN & GERE ENGINERS, INC.

John J.. lli ins; P.E. Date: 2
yVce PIesidednt
New Jersey Registration No. 24916
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DOWNSTREAM OVERVIEW OF LAKE SHAWNEE DAM AS OBSERVED
FROM THE LEFT ABUTMENT. (5/28/80)

UPSTREAM OVERVIEW OF LAKE SHAWNEE DAM AS OBSERVED
FROM THE RIGHT ABUTMENT. (5/28/80)id

- v



TABLE OF CONTENTS

PAGE

SECTION 1 - PROJECT INFORMATION

1.1 General 11.2 Description 11.3 Pertinent Data 3

SECTION 2 - ENGINEERING DATA

2.1 Design 5
2.2 Construction 52.3 Operation 52.4 Evaluation 5

SECTION 3 - VISUAL INSPECTION

3.1 Findings 6

SECTION 4 - OPERATIONAL FEATURES

4.1 Procedures 84.2 Maintenance of the Dam B4.3 Maintenance of Operating Facilities 8
4.4 Warning System in Effect 8
4.5 Evaluation 8

SECTION 5 - HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features 9

SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability 10

SECTION 7 - ASSESSMENT, RECOMMENDATIONS, PROPOSED
REMEDIAL MEASURES

7.1 Dam Assessment 117.2 Recommendations, Remedial Measures 11

-V -



t. TABLE OF CONTENTS
(Continued)

APPENDIX A - CHECKLIST, ENGINEERING DATA, DESIGN,
CONSTRUCTION, OPERATION, PHASE I

APPENDIX B - CHECKLIST, VISUAL INSPECTION, PHASE I
APPENDIX C - HYDROLOGIC & HYDRAULIC DATA
APPENDIX D - PHOTOGRAPHS
APPENDIX E - DRAWINGS
APPENDIX F - SITE GEOLOGY

- vi -



I .1 . . . . . . .. .-.. ....

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM
LAKE SHAWNEE DAM

INVENTORY NUMBER - NJ 00334

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. This report is authorized by the Dam Inspection Act, Public
Law 92-367, and has been prepared in accordance with contract #DACW61-80-D-0013
between O'Brien & Gere Engineers, Inc. and the United States Army Corps of
Engineers, Philadelphia District.

b. Purpose of Inspection. The purpose of the inspection is to evaluate the
structural and hydraulic condition of Lake Shawnee Dam and appurtenant structures
and to determine if the dam constitutes a hazard to human life or property.

1.2 Project Description (Based on information provided by the New Jersey Depart-
ment of Environmental Protection (NJDEP) and supplemented by field observations.)

a. Description of Dam and Appurtenances. Lake Shawnee Dam is an earth
embankment approximately 150 feet long (including spillway) with a maximum height
of about 9 feet. The top of the dam is irregular and averages about 11 feet in width.
The upstream face of the embankment is variable with the visible portion on a slope
which is flatter than 5H.1V. The downstream face of the dam is on a slope of
approximately 2.5H:1V at the maximum section and gradually flattens to 10H:1V at
the left abutment.

The spillway, which is located at the right abutment, is a slightly-arched
(in the upstream direction) concrete overflow section with a 7-foot height and a crest
length of 50 feet. There is 2.2 feet of freeboard available between the spillway crest
and the top of the dam. A wire fence trash screen extends about one foot above the
spillway crest elevation about 5 feet upstream of the spillway. Masonry cutoff walls
extend approximately 20 feet from either side of the spillway sidewalls, into the
embankment on the left side of the spillway and into the abutment on the right side.

An intake structure is located along the upstream face of the dam
approximately 20 feet from the left abutment. A rising stem gate valve located in the
intake structure controls flow into a 36-inch diameter cast iron pipe which connects to
a 48-inch diameter corrugated metal pipe within the embankment. Flow discharges
from the 48-inch pipe at the downstream toe of the embankment.

f
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b. Location. Lake Shawnee Dam is located on Weldon Brook in Hurdtown,
New Jersey. The dam is approximately 400 feet east of New Jersey Route 15 and
about one-half of a mile to the east of Lake Hopatcong. The site is shown on the
USGS Quadrangle entitled "Dover, N.J." at coordinates N 400 58.2', W 740 35.9'. A
regional location map of Lake Shawnee Dam is included as Figure 1 in Appendix E.

c. Size Classification. Lake Shawnee Dam has a maximum height of about 9
feet which places it in the "Small" size dam category for height since it is less than 40
feet high. The maximum storage capacity of 376 acre-feet also places the dam in the
"Small" size classification for storage (less than 1,000 acre-feet). Therefore, Lake
Shawnee Dam is classified as a "Small" size structure.

d. Hazard Classification. Weldon Brook flows through 4 highway culverts and
into an eastern extension of Lake Hopatcong approximately 1,000 feet downstream of
Lake Shawnee Dam. The first culvert is located approximately 150 feet downstream
of the dam and is a triple-arch (arches about 8 feet high) culvert beneath a masonry
bridge which supports a local road around the lake. The elevation of the top of this
bridge is above the top of dam elevation. The second culvert is located about 250 feet
downstream of the dam and is a 25-foot wide by 5-foot high concrete box culvert
beneath an exit ramp bridge for N.J. State Route 15. The third and fourth culverts are
less than 50 feet apart, located about 400 feet downstream of the dam. These culverts
are 35-foot wide by 6-foot high concrete box culverts beneath the northbound and
southbound lanes, respectively, of Route 15. The nearest downstream residences are
located on an island in this eastern extension of Lake Hopatcong, approximately 2,000
feet downstream of the dam. The lake at this location is approximately 1,200 feet
wide and a breach flood from Lake Shawnee Dam would cause an increase of less than
a foot in the existing water surface elevation. This assessment is based on the
relatively small storage capacity of Lake Shawnee, the flood attenuating effects of
the 4 highway culverts and Lake Hopatcong, and the width of the flood plain between
Lake Shawnee and Lake Hopatcong. The sill elevations of the lowest houses on the
shores of Lake Hopatcong would still be more than one foot above the surface of the
water in Lake Hopatcong. Therefore, loss of life would be unlikely in the event of a
breach flood, although some property damage could occur to the residences. The
highway embankments adjacent to the three culverts located furthest downstream
could be subjected to appreciable damage in the event of a breach flood. However, it
is unlikely that any of the highways would be overtopped. A structure owned by the
Sparta Mountain Water Company is located about 50 feet downstream near the left
abutment and could also experience appreciable property damage. Therefore, Lake
Shawnee Dam is classified in the "Significant" hazard potential category.

e. Ownership. Lake Shawnee Dam is owned by the Lake Shawnee Club, 4
West Shawnee Trail, Wharton, New Jersey, 07885. The Lake Shawnee Club was
founded in 1946. According to a 1922 inspection report, the Owner of the dam (then
known as Duck Pond Dam) at that time was Jerome Brady of Wharton, N.J.

f. Purpose of Dam. According to the 1922 inspection report, the original
purpose of the dam was to impound a reservoir for ice harvesting. Lake Shawnee is
currently used for recreational purposes by the Lake Shawnee Club members and for
water supply by the Sparta Mountain Water Company.

g. Design and Construction History. No information is available concerning
', the original design and construction of the dam. However, it is known that the dam

was constructed prior to 1922.

-2-



h. Normal Operating Procedures. Correspondence records for Lake Shawnee
Dam indicate that the lake was periodically drawn down between 1966 and 1976 for
the purpose of cleaning and repairing docks and for removing weeds. No records are
available for any other operating procedures.

1.3 Pertinent Data

a. Drainage Area.

Square Miles 7.6

b. Discharge at Dam Site (cfs).

Spillway Capacity 522

c. Elevation (Feet above NGVD).

Spillway Crest (Normal Pool) 935.0
Top of Dam (Maximum Pool) 937.2
Streambed at Downstream Toe of Dam 928.0
Outlet Conduit Invert 930.0
Tailwater 928.5

d. Reservoir Length ( Feet).

Normal Pool 4,800
Maximum Pool 4,830

e. Storage (Acre-Feet).

Normal Pool 184

Maximum Pool 376

f. Reservoir Surface Area (Acres)

Normal Pool 79
Maximum Pool 98

g. Dam Data.

Type Earth
Length 150 Feet (including spillway)
Height 9 Feet
Top Width 11 Feet
Side Slopes (Upstream) Variable, Flatter than 5HIV

(Downstream) Variable, 2.51-L1V to 101H1V
Zoning Unknown
Impervious Core Unknown
Cutoff Unknown
Grout Curtain Unknown

-3-L _____



h. Spillway.

Type Concrete/Masonry Overflow
Crest Length 50 Feet
Crest Elevation 935.0
Gates None
Upstream Channel Lake Shawnee
Downstream Channel Weldon Brook

Outlet Works. The outlet works consist of a 3-foot diameter cast iron pipe
connected to a 4-foot diameter corrugated steel reservoir drain pipe
controlled by a rising stem gate valve located approximately 70 feet left of
the spillway along the upstream face of the dam.

-4-



SECTION 2

ENGINEERING DATA

2.1 Design

a. Data Available. Information available from the New Jersey Department of
Environmental Protection (NJDEP) consists of correspondence records from 1966 to
the present and previous inspection reports (1922, 1971, 1977). No design data or
drawings are available for this structure.

b. Design Features. The principal design features for this structure are

discussed in Section 1.2a.

2.2 Construction

No information relative to the original construction of Lake Shawnee Dam is
available. The earliest report indicates that the dam was constructed prior to 1922.

2.3 Operation

The correspondence records indicate that the reservoir was periodically drawn
down between 1966 and 1976 for the purpose of cleaning and repairing docks and for
the removal of weeds. No other operational data is available.

2.4 Evaluation

a. Availability. All information made available was provided by the NJDEP.
No original design or construction information is available.

b. Adequacy. The information made available by NJDEP, conversations with
the Owner's representatives, and observations made during the field investigations
provided adequate data for a Phase I evaluation.

c. Validity. There appears to be no reason to question the validity of the data
provided by the NJDEP.



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The original field inspections of Lake Shawnee Dam took place on
May 7 and May 28, 1980. The photographs which appear in this report were taken on
May 28, 1980. At the time of these inspections, the reservoir water surface was
approximately one inch above the spillway crest elevation. A third field inspection
took place on June 19, 1980, several days after the reservoir drain sluice gate had
broken and the lake level had dropped by approximately one foot. The gate had been
replaced but the lake level had been drawn down to approximately 3 inches below the
spillway crest at the time of the inspection. No underwater areas were inspected.
The observations and comments of the field inspection team are in the checklist which
is Appendix B of this report. The appearance of the facility indicates that the dam
and its appurtenances are marginally maintained.

b. Dam. Lake Shawnee Dam is a poorly-defined earth embankment with
undulating and eroded surfaces on both the upstream and downstream faces of the
dam. The crest is variable in width and portions of the crest are depressed such that
only about a one-foot wide strip of the crest is actually at the top of dam elevation.
The upstream slope is protected by small stone riprap near the left abutment, but the
majority of the upstream face is unprotected. A number of trees (trunks up to 12
inches in diameter and 30 feet high) and bushes were observed growing from the face
of the embankment on the dates of the inspections. Several stumps (most about 6
inches in diameter) were noted at the downstream toe of the dam which indicates that
some trees have recently been removed. During the inspections, two saturated areas
(each about 10 feet in diameter) were observed at the downstream toe about 50 feet to
the left of the spillway. The ground is extremely soft in this location. The saturated
areas appear to be the result of seepage (about 5 gpm) through the embankment or
foundation.

c. Appurtenant Structures. The spillway section was partially obscured by the
overflowing water during the first two inspections, but was clearly visible during the
third inspection. The spillway and abutments appear to consist of stone blocks with a
concrete facing. The concrete has severely deteriorated, exposing the stone interior
in several locations. Water was observed seeping through the spillway section in
several of the cracked and eroded areas. In addition, the spillway abutments are
severely cracked and spalled and a small amount of seepage (less than 1 gpm) was
observed flowing from the vicinity of the abutments. A concrete apron at the
downstream toe of the spillway is undermined and sections of the apron have broken
off. At the time of the inspections, the wire fence trash screen had accumulated some
debris.

A new reservoir drain sluice gate had been installed several days prior to
the third field inspection. During the inspection, the gate was partially open to
maintain the reservoir level below the spillway crest elevation.

-6
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d. Reservoir Area. Sediment deposits were evident in the vicinity of the
spillway on the dates of the inspections but the overall extent of the sedimentation
could not be determined. The reservoir side slopes are extremely flat in the vicinity
of the dam and range up to nearly 30 percent at the upstream end of the lake. The
entire perimeter of the lake is extensively developed in residential housing. The banks
are covered with vegetation ranging from lawn areas to trees up to 50 feet high.

e. Downstream Channel. The downstream channel is Weldon Brook, a natural
earth channel on a slope of less than one percent, which discharges into an eastern
extremity of Lake Hopatcong approximately 1,000 feet downstream of the dam. The
channel passes through a triple arch highway culvert (about 150 feet downstream), a
rectangular highway culvert (about 250 feet downstream), and two successive rectan-
gular culverts beneath State Route 15 (about 400 feet downstream) prior to discharg-
ing into the eastern extension of Lake Hopatcong. The culvert dimensions are
described in Section 1.2d. The nearest residential hazard area is a group of
approximately 20 houses located 2,000 to 3,000 feet downstream of Lake Shawnee
Dam on an island in the eastern extension of Lake Hopatcong.

-7-



SECTION 4

OPERATIONAL FEATURES

4.1 Procedures

The Owner's representatives during the first inspection, Mrs. Philip
McConnell and Mrs. James Watson (two board members of the Lake Shawnee Club),
stated that the reservoir is generally drawn down about 3 feet in October of every
year, for cleaning and repairing the docks. The gate valve became inoperable during
1979 and the reservoir was not drawn down between October of 1978 and June of 1980.
The sluice gate cracked in June of 1980 and the reservoir level lowered by about one
foot.

4.2 Maintenance of the Dam

According to the Owner's representatives, no regular maintenance program
(other than occasional cutting of the grass) currently exists for Lake Shawnee Dam.
However, several trees (trunks averaging about 6 inches in diameter) which had been
growing from the downstream toe of the embankment have recently been cut down.

4.3 Maintenance of Operating Facilities

According to the Owner's representatives, the gate valve was operated
annually until October of 1978. A new sluice gate was installed in June of 1980 to
replace the original one which cracked. According to Mr. Frank Meisner, the Owner's
representative during the third inspection, the gate guides will also be repaired.

4.4 Description of any Warning System in Effect

According to the Owner's representatives, no warning systems are in effect
at this site.

4.5 Evaluation of Operational Adequacy

A regular inspection and maintenance program should be developed and
implemented by the Owner. The maintenance program should include periodic
operation of the sluice gate valve to verify operability.

A downstream warning system should be developed. The dam should be
monitored during periods of heavy rainfall, and downstream residents and highway
authorities should be alerted in the event of an impending failure.

-8



SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. No hydrologic or hydraulic design data was available with the
information provided by the New Jersey Department of Environmental Protection
(NJDEP). Lake Shawnee has a drainage area of 7.6 square miles and the spillway has
an estimated discharge capacity of 522 cfs.

For further information, refer to the calculations and computer printout
included in Appendix C of this report.

b. Experience Data. No rainfall or reservoir level records are known to be
maintained for this dam. According to Mr. Meisner, the dam was overtopped by
hurricane flooding around 1970. According to the Owner's representatives, the
impoundment can be drawn down about 3 feet in 7 to 10 days. They believe the
impoundment can be drawn down a maximum of 5 feet below normal pool leaving a
minimum of 2 feet of water in the lake.

c. Visual Observations. On the dates of the inspections, the wire fence trash
screen located about 5 feet upstream of the spillway had accumulated some debris.
Further accumulation of this debris could result in obstruction of spillway overflow.

d. Overtopping Potential. The recommended Spillway Design Flood (SDF)
range for a "Small" size, "Significant" hazard dam is from the 100-year flood to one-
half of the Probable Maximum Flood (PMF). Due to the potential for damage to the
downstream highway embankments, the selected SDF is one-half of the PMF. The SOF
was synthesized from one-half of the Probable Maximum Precipitation (PMP) using the
SCS unit hydrograph. The SDF hydrograph was routed through the reservoir with the
initial water surface elevation at the spillway crest. The peak inflow and outflow
rates for the SDF were computed to be 12,131 cfs and 12,028 cfs, respectively. The
spillway is capable of discharging approximately 9 percent of the SDF prior to
overtopping of the embankment (refer to Appendix C for computations and the
computer printout).

e. Spillway Adequacy. The spillway is considered inadequate since it is

incapable of discharging the SDF.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The saturated areas at the downstream toe of the
embankment indicate that seepage is occurring through or beneath the embankment
which could cause structural damage to the dam. Trees growing from the embankment
create potential seepage paths along their root systems which may be contributing to
the existing seepage. The trees also present a hazard to the structural integrity of the
dam since significant portions of the embankment would be removed if the trees were
uprooted during severe wind conditions. In addition, the majority of the upstream face
of the dam is unprotected from wave erosion.

The concrete on the spillway section and side walls appears to be in poor
condition. Continued deterioration of these concrete sections could lead to failure of
the spillway.

b. Design and Construction Data. No design or construction data is available
for Lake Shawnee Dam.

c. Operating Records. According to the Owner's representatives, the reser-
voir was partially drawn down in October of every year through 1978. Correspondence
records provided by the New Jersey Department of Environmental Protection (NJDEP)
indicate that permission was granted by the Bureau of Water Control for the annual
drawdowns between 1966 and 1976.

d. Post Construction Changes. No modifications to the original structure
have been recorded. A new sluice gate was installed in June of 1980 to replace the
original gate which had recently cracked.

e. Seismic Stability. Lake Shawnee Dam is located in Seismic Zone 1 on the
"Seismic Zone Map of Contiguous States". A dam located in Seismic Zone 1 is
generally considered to be safe under expected Zone 1 earthquake loading conditions if
it is stable under static loading conditions. The embankment appears to be struc-
turally stable, although seepage could reduce the stability. The spillway section
appears to have some stability problems and repairs are recommended.

- 10 -



SECTION 7

ASSESSMENT, RECOMMENDATIONS AND PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety. The visual observations and review of available information
indicate that Lake Shawnee Dam is in poor condition. The deficiencies and problem
areas noted in Section 6.1a are indicative of a general lack of maintenance and
potentially hazardous structural conditions.

The selected Spillway Design Flood (SDF) for this site is 50 percent of the
Probable Maximum Flood (PMF). The spillway is capable of discharging approximately
9 percent of the SDF prior to overtopping of the embankment. Therefore, the spillway
is classified as "Inadequate".

b. Adequacy of Information. The information provided by the New Jersey
Department of Environmental Protection (NJDEP), conversations with the Owner's
representatives and observations made during the field investigations provided adequa
te data for a Phase I evaluation.

c. Urgency. The recommendations and remedial measures described in
Section 7.2 should be initiated immediately.

d. Necessity for Further Investigation. Further investigations should be

performed in accordance with Section 7.2a, Items 1, 2, and 3.

7.2 Recommendations and Proposed Remedial Measures

a. Facilities

1. Investigations should be undertaken to verify the composition and
condition of the embankment and the spillway section. Repairs to the spillway section
should be effected in accordance with the findings of the investigations.

2. Detailed hydrologic and hydraulic analyses should be performed to
determine the need for and type of mitigating measures required to ensure spillway
adequacy.

3. The cause of the saturated areas at the downstream toe of the dam
should be investigated. A method of seepage control should be designed if necessary.

4
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4. The trees should be removed from the embankment. Any remaining
voids should be filled with suitable, thoroughly compacted material.

5. The upstream face of the embankment should be backfilled where
necessary with selected compacted material and provided with riprap to protect the
slope from wave erosion. The riprap should extend from below the annual drawdown
elevation to the top of the dam.

6. Depressed portions of the crest of the embankment and the right
abutment should be raised to the top of dam elevation with selected compacted
material.

7. The downstream face of the embankment should be backfilled where

necessary with selected compacted material.

b. Operation and Maintenance Procedures

1. The Owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam.

2. An emergency action plan should be developed which outlines actions to
be taken by the Owner to minimize the downstream effects of an emergency. This
plan should include an effective warning system.

12
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APPENDIX D
SELECTED PHOTOGRAPHS OF THE SITE

Page

LOCATION PLAN No.

Site Plan Sketch A

Page
PHOTOGRAPHS No.

1. Spillway and abutment as observed from bridge about 150 feet 1
downstream.

2. Downstream face of the dam adjacent to the left sidewall 1
of the spillway.

3. Inlet structure for the outlet works. 2
4. Close up of the inlet structure for the outlet works showing 2

the reservoir drain gate frame and stem.
5. Flowing seepage at the downstream toe of the embankment 3

about 50 feet left of the spillway.
6. Standing water at the downstream toe of the embankment about 3

60 feet left of the spillway.
7. Spillway as observed from the left sidewall showing debris 4

buildup on the trash screen and the poor condition of the sidewall.
8. Spillway as observed from the left downstream side of the apron 4

showing the irregular apron and poor condition of the right sidewall.
9. Seepage in the vicinity of the left sidewall of the spillway. 5

10. Partially filled outlet pipe of reservoir outlet works. 5
11. Building of the Sparta Mountain Water Co. immediately downstream. 6
12. Bridge on Weldon Brook about 150 feet downstream of the dam. 6
13. View looking downstream showing highway bridges about 450 feet 7

and 600 feet downstream of the dam.
14. View looking downstream showing highway bridge about 600 feet 7

downstream of the dam.
15. Potential damage area approximately 0.5 miles downstream of 8

the dam.
16. Potential damage area approximately 0.5 miles downstream of the dam. 8
17. View of left side of spillway and downstream apron in 9

drawn down condition.
18. View of right side of spillway and downstream apron in 9

drawn down condition.
19. View of spillway and apron in drawn down condition from 10

downstream bridge.
20. Close-up of downstream face of spillway showing 10

magnitude of cracks and holes in concrete.
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I. SPILLWAY AND ABUTMENT AS OBSERVED FROM BRIDGE
ABOUT 150 FEET DOWNSTREAM. (5/28/80)

2. DOWNSTREAM FACE OF THE DAM ADJACENT TO THE LEFT SIDEWALL
OF THE SPILLWAY. (5/28/80)

D.I



II

3. INLET STRUCTURE FOR THE OUTLET WORKS. (5/28/80)

4. CLOSE UP OF THE INLET STRUCTURE FOR THE OUTLET WORKS
SHOWING THE RESERVOIR DRAIN GATE FRAME AND STEM. (5/28/80)
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5 FLOWING SEEPAGE AT THE DOWNSTREAM TOE OF THE EMBANKMENT
ABOUT 50 FEET TO THE LEFT OF THE SPILLWAY. (5/28/80)

,STANDING WATER AT THE DOWNSTREAM TOE OF THE EMBANKMENT
ABOUT 60 FEET LEFT OF THE SPILLWAY. (5/28/80)
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7. SPILLWAY AS OBSERVED FROM THE LEFT SIDEWALL SHOWING DEBRIS
BUILDUP ON THE TRASH SCREEN AND THE POOR CONDITION OF THE
SIDEWALL. (5/28/80)

8. SPILLWAY AS OBSERVED FROM THE LEFT DOWNSTREAM SIDE OF THE
APRON SHOWING THE IRREGULAR APRON AND POOR CONDITION OF
THE RIGHT SIDEWALL. (5/28/80)
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q. SEEPAGE IN THE VICINITY OF THE LEFT SIDEWALL OF THE SPILL-
WAY. (5/28/80)

10. PARTIALLY FILLED-) OUTLET PIPE OF RESERVOIR OUTLET WORKS.
(5/28/80)
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I. BUILDING OF THE SPARTA MOUNTAIN WATER CO. IMMEDIATELY
DOWNSTREAM. (5/28/80)

12. BRIDGE ON WELDON BROOK ABOUT 150 FEET DOWNSTREAM OF THE 4

DAM. (5/28/80)
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i5. VIEW LOOKING DOWNSTREAM SHOWING HIGHWAY BRIDGES ABOUT
2.50 FEET AND 400 FEET DOWNSTREAM OF THE DAM. (5/28/80)

14. VIEW LOOKING DOWNSTREAM SHOWING HIGHWAY BRIDGE ABOUT
400 FEET DOWNSTREAM OF THE DAM. (5/28/80)

4
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15. POTENTIAL DAMAGE AREA APPROXIMATELY 0.5 MILES DOWNSTREAM
OF THE DAM. (5/28/80)

i.POTENTIAL DAMAGE AREA APPROXIMATELY 0.5 MILES DOWNSTREAM
OF THE DAM. (5/28/80)

15



17. VIEW OF LEFT SIDE OF SPILLWAY AND DOWNSTREAM
APRON IN DRAWN DOWN CONDITION. (6/19/80)

is. VILW OF RIGHT SIL or SPII[ WA~Y AND DOWNSTREAM
APRON IN DRAWN DOWN COuNDITIu-wj. (6/19/80i)
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19. VIEW OF SPILLWAY AND APRON IN DRAWN DOWN
CONDITION FROM DOWNSTREAM BRIDGE. (6/19/80)

20. CLOSE-UP OF DOWNSTREAM FACE OF SPILLWAY
SHOWING MAGNITUDE OF CRACKS AND HOLES IN
CONCRETE. (6/19/80)

D-lO



APPENDIX

E

Drawings

6""aa o b * LM01



ENGINEERS 
INC.

9#£ d SHEE7 Bay DATE JO N

APAA/X WMKS e

~~C//pralllX -~eop P/-Pa



E

00,

ger

0

fqtown

FIGURE 1MSrneV

REGIONAL
VICINITY MAP

SCALE 1*24000



W OBRIEN &GERE
ENGINEERS INC.

SUBJECT ~ HEE BY OATE"N

'fark

pak 4 /OT W4 4

v,, ~y



O'BRIEN&GEREDE NGINEERaL INC.
SUBJECT 

I SH: JOY OATS o;4,,/

5/eve

er-vr ./,05~~Wk/

v -

ivanvsr A ewwA

16-z_ Jlyo eA4- y o6V ulA



W OBRIEN &GERE
ENGINEERS INC.

I SUBJECT JSHEET~ ByV DATE j I JOB NO

tae NP#/.97ec ~w' P441A e0,fQkef,6l 4 I e/so I mo- -oa 5

A I-

-Pa
AOIZ p a&r/O/ Z I07m-!



APPENDIX

F

Site Geology



SITE GEOLOGY

LAKE SHAWNEE DAM

Lake Shawnee Dam is located in the Middle Section of the Valley and Ridge
physiographic province. The dam is located in a region of stratified drift from the
Wisconsin Glacial Age which is primarily composed of sand and gravel plains, deltas,
eskers, kames and terraces. The majority of the lake and the northern and western
shores are underlain by Losee Gneiss which is an igneous rock of Pre-Cambrian origin.
Numerous rock outcroppings are visible in these areas. No faults or major structural
defects are noted in the vicinity of the dam or lake.

(
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