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NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED
FROM -THE BEST COPY FURNISHED US BY
THE SPONSORING AGENCY. ALTHOUGH IT
IS RECOGNIZED THAT CERTAIN PORTIONS
ARE ILLEGIBLE, IT IS BEING RELEASED
IN THE INTEREST OF MAKING AVAILABLE
AS NUCH INFORMATION AS POSSIBLE.
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Honorable Brendan T. Byrne |4

DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGlm—:rnsr
CUSTOM HOUSE—2D & CHESTNUT STREETS

PHILADELPHIA, PENNSYLVANIA 19106

iQtributio

HNEPLY REFER TO

NAPEN-D i Availabilit

Governor of New Jersey
Trenton, NJ 08621

g5 SEP 1979

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Highland Lake Dam in
Sussex 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, Highland Lake Dam, a high hazard potential
structure, is judged to be in fair overall condition. The dam's
spillway is considered inadequate since 46 percent of the Spillway
Design Flood--SDF —- would overtop the dam. (The SDF, in .this
instance, is the Probable Maximum Flood). The decision to consider
the spillway '"inadequate" instead of "seriously inadequate" is based
on the determination that dam failure resulting from overtopping would
not significantly increase the hazard to loss of life downstream from
the dam from that which would exist just before overtopping failure.

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
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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. The following remedial actions should be completed within one
year from the date of approval of this report:

(1) The cracks in the ogee weirs should be filled with epoxy
and the expansion joints at the corners of spillway #2 wingwalls
recaulked.

(2) The debris and trash should be cleared from the
downstream channels and the main embankment backslcpe.

(3) The zones on the downstream slope with excessively steep
grades (greater than 1:1) should be flattened with additiomal rock
backfill.

(4) The manhole entrance for the blow-off valve should be
uncovered and the top casting raised and reset to roadway grade. The
valve should be rehabilitated and the entrance inlet cleared of silt.

(5) A V-notch weir should be installed to monitor the seepage
at the toe of the dam.

(6) The owners should develop a checklist for periodic
maintenance inspections so a record of conditions and repairs can be
maintained. Key personnel of their maintenance staff should be given
additional training in dam safety inspection procedures so that they
can correctly monitor the seepage conditions.

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
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letter, a copy will also be sent to Congressman James A, 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,

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.

Sincerely,

9 P K2
’ (\

(

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.0. Box CNO29

Trenton, NJ 08625

Mr. 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




HIGHLAND LAKE DAM (NJ00033)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 16 May 1979 by Louis Berger & Associates,
Inc. 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.

Highland Lake Dam, a high hazard potential structure, is judged to be
in fair overall condition. The dam's spillway 1is considered
inadequate since 46 percent of the Spillway Design Flood--SDF - would
overtop the dam. (The SDF, in this instance, is the Probable Maximum
Flood). The decision to consider the spillway 'inadequate" instead of
"seriously inadequate" is based on the determination that dam failure
resulting from overtopping would not significantly increase the hazard
to loss of life downstream from the dam from that which would exist
just before overtopping failure.

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 wunusually heavy precipitation,
around-the-clock surveillance should be provided.

b. The following remedial actions should be completed within one
year from the date of approval of this report:

(1) The cracks in the ogee weirs should be filled with epoxy
and the expansion joints at the corners of spillway #2 wingwalls
recaulked.

(2) The debris and trash should be cleared from the
downstream channels and the main embankment backslope.

(3) The zones on the downstream slope with excessively steep
grades (greater than 1:1) should be flattened with additional rock
backfill.

i



(4) The manhole entrance for the blow-off valve should be
uncovered and the top casting raised and reset to roadway grade. The
valve ghould be rehabilitated and the entrance inlet cleared of silt.

(5) A V-notch weir should be installed to monitor the seepage
at the toe of the dam.

(6) The owners should develop a checklist for periodic
maintenance inspections so a record of conditions and repairs can be
maintained. Key personnel of their wmaintenance staff should be given
additional tra1n1ng in dam safety inspection procedures so that they
can correctly monitor the seepage conditions.

smona formedr &

mEsc

Colonel, Corps of Engineers
District Engineer
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Highland Lake Dam Fed. ID# NJ 00033

State Located New Jersey

County Located Sussex

Coordinates Lat. 4110.8 - Long. 7427.6
Stream Double Kill

Date of Inspection 16 May 1979

ASSESSMENT OF
GENERAL CONDITIONS

Highland Lake Dam is assessed to be in a fair overall
condition. No detrimental findings were uncovered but 1
further hydraulic studies should be undertaken in the :
future. Recommended remedial actions to be undertaken

in the future include patching the concrete weirs,

clearing and regrading the main embankment, exposing

P and raising the valve manhole casting to crest elevation

3 and the development of a systematic monitoring and

inspection program.

The dam has an inadequate spillway capacity, being able
to accomodate only 45% of the design flood but the dam
+ is not assessed an UNSAFE, NON-EMERGENCY as it does not

comply with the provisions of ETL 1110-2-234.

Project Manager
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OVERVIEW OF HIGHLAND LAKE DAM

MAY, 1979
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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 Phase I Investiga-
tion 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
analyses involving topographic mapping, subsurface inves-
tigations, 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 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 flood 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 aide in determining
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.




PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: HIGHLAND LAKE DAM FED ID #NJ 00033

NJ ID # 258

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 FPM-36 between
Louis Berger & Associates, Inc. and the State
of New Jersey and its Department of Environ-
mental Protection, Division of Water Resources.
The State, in turn, is under agreement with

the U.S. Army Corps of Engineers, Philadelphia
to have this inspection performed.

Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and hydraulic condition of the
Highland Lake Dam and appurtenant structures,
and to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances

The dam at Highland Lake is an 850' long earth
structure with a maximum height of 22 feet and
has a steel sheet-piling cutoff to bedrock
within the main 340 foot embankment area next
to the right abutment. Two concrete spillways
are located in the vicinity of the left abut-
ment. Both extend down to bedrock and accommodate
the normal flows from the man-made lake. The
dam geometry is very irregular at the left end
and contains a large rock outcropping within
the lake area where a private residence is
located. Lakeside Drive, a two lane village
thoroughfare crosses the main embankment. An
abandoned 24" low-level drain is located in the
main embankment.




Location

Highland Lake Dam is situated at the northern
end of Highland Lake on Double Kill, a

tributary to Warwick, and subsequently,

Wawayanda Creeks. The dam is located approxi-
mately 4 miles west of Upper Greenwood Lake in
the community of Highland Lakes, Vernon Township,
Sussex County.

Size Classification

The principal embankment of the dam has a maximum
height of 22 feet and the reservoir has a maximum
storage capacity of 3200 acre-feet. Accordingly,
this dam is placed in the intermediate size
category as defined by the criteria in the
Recommended Guidelines for Safety Inspection of
Dams (storage between 1,000 and 50,000 acre-feet).

Hazard Classification

The area immediately downstream of the dam
consists of approximately 28 acres of undeveloped
marshland which is crossed by two of the major
streets within the village. Twelve hundred feet
below the dam the discharge from Highland Lake
passes through a 10' wide by 6' high corrugated
steel arch pipe culvert which discharges into
Lake Wanda. Within the flood plain, there is a
fire house on the upstream side of the street and
a small diner on the downstream side of the out-
let. Additionally, there are numerous homes along
the shoreline of Lake Wanda. Although it is
anticipated that the marshland immediately down-
stream would absorb the initial impact of a dam
break flood, it is possible that the downstream
community could sustain appreciable damage and
endanger the residents and traffic on the street
system below the dam. Therefore it is recommended
that this dam be classified in the high hazard
category as failure could cause serious damage

to the street system, utilities and residences
surrounding Lake Wanda.
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Ownership

This dam is owned by the Highland Lakes Country
& Community Association Inc., Highland Lakes,
New Jersey.

Purpose of Dam

The purpose of the dam is to impound a recreational

lake.
Design and Construction History

The dam and spillways were designed in 1935 by
the firm of Snook & Hardin, Engineers and Land
Surveyors, Newton, N.J. At that time the new
recreational facility was known as Lake Vernon.
Construction of the dam began in August 1935 by
the contracting firm of John Heller Inc. with
final State approval being granted in July 1937.
Sometime between that date and a subsequent
inspection conducted in September, 1946, certain
(apparently unauthorized) modifications were
made to both spillways. The westerly spillway
length was reduced from 140 to 12 feet by the
construction of a private access road and bridge
leading to a residence which was built on a
large rock outcropping in front of the dam. Addi-
tionally, the channel below the other (60 foot
wide) spillway near the middle of the dam was
filled in to increase the usable land area
adjacent to the peninsula residence. At that
time, it was recommended by State inspectors
that these modifications be removed but a
further inspection in May, 1948 revealed that
this had not been done. However, the inspecting
engineer at that time felt the reduced spillway
capacity was adequate and recommended that the
alterations be approved. No further action was
apparently ever taker and these modifications
exist today.

Normal Operating Procedures

There are presently no formal operating proce-
dures. However, a full-time maintenance crew
is employed by the Lake Association for
groundskeeping and repair of community property.

T et A




1.3 PERTINENT DATA

a. Drainage Area: 2.28 square miles of woodland and
residential development.

b. Total spillway capacity - 1404 cfs.

c. Elevations (ft. above MSL)
Top of dam - 1194.0 (main embankment crest)
The crest in the area of the spillways varies
considerably - average elevation 1,198+.
Spillway No. 1 crest - 1190.5
Spillway No. 2 crest - 1190.0
Streambed at centerline of dam - 1172+

d. Reservoir

Length of maximum pool - 8850 feet
Length of recreation pool - 8800 feet

e. Storage (acre-feet)

Top of dam = 3,200
Recreation pool = 1,850
, _ f. Reservoir Surface (acres)
E Top of dam - 349
] Recreation pool - 325
g. Dam

Type - Earth with sheeted cutoff, low level
drain, and two spillways

Length - 850+ feet

] Length of main embankment - 340'
- Height - 22 feet

r; Top Width - 30 feet

Side slopes - 2.5H:1V (Upstream)
1H:1V (Downstream)

AT X S L NGRS R RS




zZoning - Unknown

Impervious Core - Concrete core wall at both
ends of dam (at ends of sheet piling)

Cutoff - Steel sheet piling to bedrock
Grout curtain - None

Diversion and Regulating Tunnel - None
Spillways

Two concrete weirs (with 6 to 1 batter downstream
faces) :

Length spillway #1 - 60 feet
Length spillway #2 - 12 feet

Gates - None
U/S Channel - None (main lake reservoir)
D/S Channel - Narrow channel in swampy area

Regulating Outlets

One 24 inch diameter cast iron blow-off pipe
with gate valve in manhole.
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SECTION 2 - ENGINEERING DATA

DESIGN

Details of the original dam design were obtained
from two drawings prepared in 1935 by Snook &
Hardin, the designers of record. The drawings
depicted sections and a profile of the main
embankment, details of the sheet piling, the
reinforced concrete spillways and low-level
blow-off pipe and valve. While the original
design calculations were unavailable, a review
of the design plans indicates the dam was
conservatively designed and correctly installed.

CONSTRUCTION

Construction inspection reports prepared by the
assistant division engineer of the State Water

Policy Commission were available from the files

of the Division of Water Resources, Bureau of

Flood Plain Management. In addition, correspon-
dence between the design engineer and the State

Water Policy Commission during the 1935 construc-
tion period were also available for review. These
describe several minor revisions in design which

were requested by the design engineer but do not
appear on the available plans or inspection reports.
It is indicated that the steel sheet piling was
driven to bedrock along the entire 340 foot length

of the main embankment with the exception of a short
area to the right of the existing stream channel
(where it was anchored to bedrock by a 20 foot length
of concrete corewall). Suitable clayey fill was
utilized as embankment upstream of the sheeting

while a more sandy material and a boulder filter

toe formed the downstream embankment zone. According
to the inspection reports, construction was carefully
supervised and "workmanship was excellent throughout".

OPERATION

There is no data available with respect to the
operations. Details of the blow-off pipe and

valve are depicted on the plans but the valve
chamber access is paved over by the road on the dam
crest and at present it is not possible to regulate
the water level by this outlet.
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Q.

2.4 EVALUATION

Availability

The stability and phreatic condition of the
embankment and foundation were evaluated
utilizing information obtained from the design
drawings, inspection reports and engineering
geology reports of the area. The latter indicate
that Highland Lake Dam is located in an area
underlain by Pre-Cambrian Losee gneiss, a white,
metamorphic granitoid with a well-developed
joint system. Overlying the bedrock is a thin
mantle of glacial moraine and/or recent alluvium.
As the dam is founded on bedrock it is felt that
sufficent engineering information is available

to provide a cogent evaluation of the

engineered construction.

Adequacy

The original design drawings, inspection re-
ports, and general geologic information available
are sufficient to perform the assessment of this
dam without recourse to gathering additional data.

Validity
The validity of the engineering data available

is not challenged and accepted without recourse
to further investigation.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

General

Visual inspection of Highland Lake Dam took
place on May 16, 1979. The dam was considered
to be in fair overall condition although a
substantial amount of remedial action appears
necessary. Due to the irregular shape, the
addition of the crest roadway and regraded areas
in the center portion of the overall impounding
structure, it was quite difficult to discern the
exact limits between the man-made embankment and
natural rock outcrops which formed several bed-
rock saddles in the vicinity of the spillways.
These saddles appear to have impounded a much

smaller natural lake prior to the 1935 construction.

Dam

The configuration of the main embankment is
considerably modified from that indicated on

the 1935 design drawings. The embankment, as
orginally built, had a twelve foot wide crest,
2.5H:1V side slopes and four feet of design
freeboard to the spillway crests. However, at
the present time, the top of embankment is
approximately 30 feet wide and is capped by

the asphalt-paved Lakeside Drive which links

the east and west shore communities. The crest
has been widened by dumping large boulders,
crushed rock, and gravel on both slopes and
appears to have been accomplished without regard
to slope stability. The downstream slope in
most areas is approximately 1H:1V and the ele-
vation of the undulating crest now varies from

4 to 6 feet above normal pool. The two lane
pavement is severely deteriorated and has exten-
sive cracking and numerous potholes and patched
areas.

The upper zones of the upstream slope varies
from 1H:1V near the left abutment to 2H:1V at
the right end of the main embankment. The light
brush and grass cover is separated by numerous
erosion gullies near the right abutment where
several small docks have been constructed.
Several large boulders have also been placed
along the upstream edge of the pavement and
function as vehicular barriers.

8
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The downstream slope is extensively covered with
brush and trees (up to 20 inches in diameter)
and is protected with numerous large boulders,
(which appear to have been end-dumped) and con-
tains a considerable amount of debris. Continuous
seepage emanates from the right embankment/
abutment juncture and flows northward along the
downstream slope of toe. Additional seepage

was noted approximately 75 feet downstream

of the toe of the right embankment and 150

feet east of spillway #l1. Most of the seepage
contained a heavy iron precipitate and appears
at the lower zones of embankment.

Appurtehant Structures

The dam, as originally constructed, contained
a centrally located 24 inch blow-off pipe with
a gate valve chamber, and the two concrete
spillways located west of the natural rock
outcrop in the middle of the dam. The gate
valve chamber is now inaccessible since its
top is paved over. Heavy siltation at the
downstream toe has all but blocked the outlet
pipe (only the upper six inches of the pipe

is visible). Judging from the condition of
the road pavement, the gate has not been
operated for many years. The inlet is located
about 60 feet upstream of the dam axis and
appears to be completely buried. However, the
outlet headwall is in satisfactory condition.

The two ogee crested spillways are in solid but
weathered condition but the downstream channel
capacity of spillway #1 is somewhat restricted

by a stone masonry wall positioned 2 to 3 feet
immediately below the crest. The discharge drops
into a narrow channel about 4 foot deep where it
flows laterally to the right and enters a short
section of rectangular concrete channel. Spillway
#2 (near the left abutment) is now topped by a
timber bridge which provides access to the
residence on the peninsula. The hydraulic headroom
under the bridge soffit is about 2 feet but the

12 foot weir is positioned sufficiently upstream
of the bridge fascia so that it does not restrict
the discharge. The discharges from the two spill-
ways merge just south of Lakeside Drive (which
crosses the dam) and flow north thru two 48 inch

" diameter pipes under the road.
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d. Reservoir Area

The terrain surrounding the lake consists of
modestly sloping, wooded residential develop- ;
ment on both the east and west slopes. The north
end of the lakebed exhibits signs of heavy !
siltation but much of the shoreline is formed
by bedrock outcrops and is very well defined.
All homes are 8 to 10 feet (minimum) above dam
crest elevation.

e. Downstream Channel :

The area immediately downstream is a flat,
undeveloped marshland with heavy stands of trees
and secondary vegetation. The discharge is
carried in a narrow meandering channel after
passing through the twin 48 inch pipes under
Lakeside Drive. Their invert is 7 feet below
the roadway pavement. About 1000 teet north,
the discharge flows into Lake Wanda through a
corrugated steel arch culvert. There is a pump
house located 30 feet from the channel about

50 feet downstream of Lakeside Drive but it
could not be determined if it is connected in
any way with the study dam.

10
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

There are no formal operating instructions

presently in existence although the Lake Association
employs a permanent maintenance crew in addition to
seasonal part-time help. This staff is responsible
for groundskeeping, preventive maintenance, lake
operations, and repairs to the community property
but present procedures are restricted by funding
limitations.

MAINTENANCE OF DAM

While the primary responsibility of the maintanence
staff centers around groundskeeping, their duties
also extend to repair work within their capability.
However, it appears that the dam is presently
receiving less than adequate attention (as indicated
by the accumulation of trash and thick growth on the
embankment downstream slope).

DESCRIPTION OF WARNING SYSTEM IN EFFECT

No formal warning system is presently in effect.
Observant residents living near the dam could note
conditions during heavy storms and notify local
authorities. It is again noted, however, that
several downstream homes around Lake Wanda are
situated quite close to the shoreline and only an
automated warning system could provide sufficient
advance notice in case of a hazardous flooding
condition or dam failure.

EVALUATION OF OPERATIONAL ADEQUACY

The present operational procedures and community
safeguards are deemed to be inadequate in view of
the position of the dam and the downstream hazards.
An overall community warning system should be
developed along with a more intensive program of
inspection and maintenance (see Section 7).

11
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

A.

Design Data

In accordance with the criteria in the
Recommended Guidelines for Safety Inspection
of Dams, it has been determined that the dam
is intermediate in size and is in the high
hazard category. Accordingly, the spillway
design flood (SDF) was determined by the
Guidelines to be the full probable maximum
flood (PMF). The inflow hydrograph was
calculated using precipitation data from
Hydrometeorological Report #33. In accordance
with Corps of Engineers directives, the inflow
hydrograph and flood routing were performed
utilizing the HEC-1 computer program. Peak
inflow to the reservoir for the full PMF was
10578 cfs. When routed through the reservoir,
this reduced to 3104 cfs. The combined spill-
way capacity before overtopping of the
embankment occurs is 1,404 cfs and is there-
fore inadequate and can accommodate only 45%
of the design flood.

Experience Data

There was no information available to the
inspection team concerning the past hydraulic
performance.

Visual Observations

Visual inspection indicates that the hydraulic
review substantially conforms to the drainage
characteristics of this basin. It was also
noted that the level driveway area each side of
spillway #2 would also function as an auxiliary
outlet in the case of extreme high water.

Overtopping Potential

In view of the hazard classification the
overtopping potential is of some concern to the
inspection team especially if ice should block
the spillways. However, modest overtopping
would do little damage to the main embankment
except possibly to wash out some of the
unprotected downstream slope areas and possibly
scour out portions of the roadway shoulders.

12




Drawdown

At the present time it is impossible to dewater
the lake via the 24" blowoff pipe as the gate
valve is inaccessible. However, using this pipe,
it would take at least 28 days to draw the lake
down from normal pool elevation without inflow to
the reservoir. Since dewatering the lake is
presently impossible, accessibility to the valve
chamber should be provided and the gate valve
inspected and repaired, if necessary, to provide
a means of draining the reservoir.

13




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A.

Visual Observations

Based upon the field inspection, the dam appears
to be in a fair overall condition. Although the
main embankment's trapezoidal shape has been
widened considerably by the addition of - 2 road,
the seepage observed is a stable but continuous
problem and appears to occur at the juncture of
the steel cut-off wall and the concrete corewalls
built near each end of the main 340 foot embank-
ment. Because of the one, or more stages of

road widening (with apparently little control
exercised regarding compaction) the buried toe
drain could be acting as a lateral conduit and
the seepage could be occuring practically anv-
where. Due to the cut-off wall and widened

base, the embankment is judged to be satisfactory
regarding sliding but it is recommended that the
seepage be closely observed at regular intervals.
The interval between the three visits by the
inspection team were insufficient to reflect any
substantial change in the seepage rate. Although
the asphalt paving over the main embankment is
badly deteriorated, the location of the cut-off
wall is clearly discernible and there is little
differential settlement except for a few pot-
holes which are the result of improper subgrade
drainage rather than embankment settlement.

The general area in which the spillways are

located (west of the main embankment) is of no
structural concern since the two concrete spillways
completely seal off the natural saddles in the out-
cropping bedrock. It was noted that the original
length of the principal spillway (#2) was 140 feet.
The crest elevation of the causeway constructed
over a portion of this spillway is now roughly
equal to that of the main embankment.

Design & Construction Data
As reviewed in Section 2, the design and con-
struction appears to be well-engineered although

the large decrease in the weir length of spillway
#2 was noted. The roadway into the private

14
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residence in front of the dam continues to
serve as an auxiliary spillway in case of
extreme high water. No design computations
were available.

Operating Records

No formal records have been maintained. Judging
from the overall condition and discussion with

local residents, the dam has operated satisfactorily
since its installation.

Post Construction Changes

There are no records of post-construction changes
except the previously mentioned modification to
spillway #2 and the widening of the main embank-
ment for the construction of the road over the
dam crest.

Seismic Stability

The dam is located in Seismic Risk Zone 1 and
experience has established that dams in this
zone will have adequate stability under dynamic
loading conditions if they are stable under
static loading conditions. In the opinion of
the inspection team this dam is stable under
static loading conditions.




SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/
REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

Subject to the physical limitations of the
Phase I inspection procedures stipulated by

the Corps of Engineers, the dam impounding
Highland Lake is judged to be in a fair

overall structural condition. The main embank-
ment was carefully constructed to good
engineering standards and is believed to be
adequate to withstand a substantial amount of
overtopping. No serious detrimental conditions
were observed, but the seepage conditions
should be further monitored to see if any
corrective measures are required.

b. Adequacy of Information

No recent surveys or inspections have been made

and performance data is believed to be non-
existent. However, from the review of available
data, it is believed that the available informa-
tion is sufficiently adequate regarding the overall
stability and safe operation.

¢c. Urgency

The remedial actions outlined below should be
undertaken in the future by the owners as part
cf their regular maintenance program.

d. Necessity for Further Study

In accordance with Federal criteria (where
spillways will not accommodate 50% of the PMF)
further H&H studies are recommended but the
dam is not classified as UNSAFE, NON-EMERGENCY,
in accordance with ETL 1110-2-234 because
failure from overtopping would not increase

the hazard to loss of life downstream from a
prior condition. The two natural saddles where
the spillways are located would pass such a
large part of any flood that overtopping of

the main embankment is highly improbable.

16




Consequently, if the dam was ultimately over-
topped, the downstream floodplain would already
be completely inundated and the overtopping

would not appreciably exacerbate the condition.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a.

Recommendations

1) On the basis of present conditions, struc-
tural improvement of the spillways is not
feasible until further studies are completed.
However, the cracks in the ogee weirs should
be filled with epoxy and the expansion
joints at the corners of spillway #2 wing-
walls recaulked.

2) The debris and trash should be cleared from
the downstream channels and the main embank-
ment backslope.

3) The zones on the downstream slope with
excessively steep grades (greater than 1:1)
should be flattened with additional rock
backfill.

4) The manhole entrance for the blow-off valve

should be uncovered and the top casting raised
and reset to roadway grade. The valve should

be rehabilitated and the entrance inlet
cleared of silt.

5) A V-notch weir should be installed to monitor
the seepage at the toe of the dam.

O&M Maintenance and Procedures

Inasmuch as the dam is owned by community
interests, the local police and owners should
develop definitive plans for monitoring the

dam during periods of heavy flows and establish
a procedure for alerting the residential areas
immediately downstream in the event of serious
flooding conditions. The owners should develop
a checklist for periodic maintenance inspections
so a record of conditions and repairs can be
maintained. Key personnel of their maintenance
staff should be given additional training in dam
safety inspection procedures so that they can
correctly monitor the seepage conditions.

17
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April, 1979
View of Dam Crest

View of Drain Qutlet




View of Auxiliary Spillway

April, 1979
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CHECK LIST %
HYDROLOGIC AND HYDRAULIC DATA.
ENGINEERING DATA
DRAINAGE AREA CHARACTERISTICS: 2.28 sq. mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1190 MSL _ (1850 Acre feet)

ELEVATION'TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N/A

ELEVATION MAXIMUM DESIGN POOL: 1190.5 MSL

ELEVATION TOP DAM: 1194 (main embankment)

CREST: Principal and auxiliaryv spillways
:- Elevation ___Principal spillway 1190: auxiliary spillway—1190.5

: Reinf 3 3 .

Type
c., Width _1.6 feet
d. Length__ Principal 12 feet; auxiliary - 60 fget
e. Location Spillover __450+ and 125+ feet beyond-left—abutment

f. MNumber and Type of Gates None

OUTLET WORKS: Low level blow-off pipe
a. Type 24" 9 C.I. pipe with concrete gate house and valve

b, Location_120+ feet from right abutment
c. Entrance inverts _1171+

d. Exit inverts 1170.5

e. Emergency draindown facilities __Same

HYDROMETEOROLOGICAL GAGES: _None
a., Type
b. Location
c. Records

MAXDMUM NON-DAMAGING DISCHARGE: 1404 Hob -1
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