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-
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u IN REPLY REFER TO

9 APR 1979

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

Dear Governmor Byrne:

Inclosed is the Phase I Inspection Report for Grenloch Lake Dam in
Gloucestar County and Camden County, New Jersey which has been prepared
: under authorization of the Dam Inspection Act, Public lLaw 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, Grenlock Lake 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 fair overall condition. The spillway's capacity is considered
inadequate since 44X of the Spillway Design Flood -SDF- would overtop
the dam. (The SDF, in this instance, is one half of the Probable
Maximum Flood.) To insure adequacy of the structure, the following
actions, as a minimum, are recommended:

a. The adequacy of the spillway should be determined by a qualified
professional consultant, engaged by the owner, using more sophisticated
methods, procedures and studies withia 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.

b. Within twelve months of the date of approval of this report the
following remedial actions should be completed:

(1) Regrade and provide slope protection for the downstream embank-
ment ereas at the bridge wingwalls and the downstream channel banks.

(2) Remove trees on the downstream embankment slopes. jl




RAREN-D
Honorable Brendan T. Byrne

(3) Place riprap in the downstream stilling basin to prevent scouring.

(4) Repair the spalled and deteriorated concrete surfaces of the
bridge substructure.

(5) Remove debris from the spillway entrance.

c. The owners should upgrade operation and maintenance procedures
by issuing a check list for periodic inspections and institute a system
of record keeping for severe storms.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Envirommental 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 James J. Florio of

the First District. Under the provisions 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,
x d
- 7
7~ £
4,’//’({, / A
1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Fngineer

Copies furnished:

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

N. J. Dept. of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management -
Division of Water Resources :
N. J. Dept. of Environmental Protection

P. 0. Box CNO29

Trenton, NJ 08625




GRENLOCH LAKE DAM (NJ00402)

.

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 6 December 1978 by Louis Berger and 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.

Grenlock Lake 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 fair overall condition. The spill-
way's capacity is considered inadequate since 44% of the Spillway Design
Flood -SDF- would overtop the dam. (The SDF, in this instance, is one
half of the Probable Maximum Flood.) To insure adequacy of the structure,
the following actions, as a minimum, are recommended:

a. The adequacy of the spillway 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.

] b. Within twelve months of the date of approval of this report the
following remedial actions should be completed:

(1) Regrade and provide slope protection for the downstream embank-
ment areas at the bridge wingwalls and the downstream channel banks.

(2) Remove trees on the downstream embankment slopes.

(3) Place riprap in the downstream stilling basin to prevent scouring.

(4) Repair the spalled and deteriforated concrete surfaces of the
bridge substructure.

(5) Remove debris from the spillway entrance. it
i
|




c. The owners should upgrade operation and maintenance procedures
by issuing a check list for periodic inspections and institute a system

of record keeping for severe storms,
%"f"/’f)/'

A’PR?!‘n }‘i!S G. TON ¢

Colonel, Corps of’!nginocrc
District Engineer

DATE: (/7/%"( /7/7




PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Grenloch Lake Dam Fed ID# NJ 00402 and
NJ ID# 533

State Located New Jersey

Counties Located Gloucester/Camden
Coordinates Lat. 3947.0 - Long. 7503.5
Stream South Branch Timber Creek

Date of Inspection 6 December 1978

ASSESSMENT OF
GENERAL CONDITIONS

Grenloch Lake Dam is assessed to be in an overall fair
structural condition and is recommended to be downgraded
from a high hazard to a significant hazard category.
overtopping of the highway crossing the dam would not
significantly increase the danger of loss of life or
property damage as the downstream flood plain is, for
the most part, uninhabited. No detrimental findings
were uncovered to render a questionable judgement as

to the structural stability. Remedial actions
recommended to be undertaken in the future are 1) regrade
and protect the downstream embankment areas at the bridge
wingwalls, 2) remove root systems on the downstream
embankment slopes, 3) place riprap in the downstream
channel, 4) patch the concrete surfaces of the bridge
substructure, and 5) remove all timber debris.




This dam has an inadequate spillway capacity, being
able to accommodate only 38% of the snillway design
flood.

F. Keiith Jolls P.E.
Project Mangger
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,

for Pnase 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.

AP N T T Y

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. |
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: GRENLOCH LAKE DAM FED ID# NJ 00402

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
ln 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 Engineer District, Philadelphia,
to have this inspection performed.

Purpose of Inspection

The purpose of this inspection is to evaluate the
structural and hydraulic condition of the
Grenloch Lake Dam and appurtenant structures,

and to determine if the dam constitutes a

inzzard to human life or property.

1.2 DESCKRIPTION OF PROJECT

a.

Description of Dam and Appurtenances

Grenloch Dam is an old local street embankment
approximately 250 feet long which contains a
concrete spillway bridge structure and a timber
box inlet on the upstream face. The embankment
carries Central Avenue across the south end of
the lake and has an average height of 15.7

feet adjacent to the spillway bridge. The
timber box inlet is roughly 18' x 27' and
discharges directly into a three celled

bridge sluiceway.

Location

Grenloch Lake Dam is located 0.3 mile north
of the intersection of Grenloch Road and the
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Woodbury-Turnersville Road on Central Avenue
at the Gloucester and Camden Counties boundary
and is built across the South Branch of Timber
Creek. It is roughly one mile north of the
Atlantic Expressway (Route 42) interchange
with the Black Horse Turnpike (Route 168) in
Turnersville, New Jersey.

Size Classification

The maximum structural height of the dam is
21.2 feet at the bridge structure and the
maximum storage is estimated to be 272.7
acre-ft. Therefore, the dam is placed in
the small size category as defined by the
Recommended Guidelines for Safety Inspection
of Dams.

Hazard Classification

Based on the inspection criteria and the fact
that in the event of a failure, the only
substantial property damage that might be
inflicted would be to the drainage struc-

ture at Lakeland Road (about 2000' downstream) ,
the hazard classification is recommended to

be downgraded to significant hazard. The two
factory complexes each side of and just below
the dam and all surrounding residential areas
are above flood elevation. The downstream
flood plain is basically vacant of development.

Ownership

As best as could be determined, the ownership
of the road and bridge structure which forms
the dam is jointly shared by the Boards of
Chosen Freeholders of both Camden and :
Gloucester Counties. Dam Application No. 533
(dated 3 June 1959) indicated a certain f
Veselka Inc. filed the application for repairs
but this firm could not be located or its
prior ownership verified. The county dividing
line passes through the center of the spillway
bridge, and the dam embankment is a municipal
street, thereby implying some form of joint
ownership. The lake bottom and shores are

IR




presently the property of the Catholic Youth
Organization of the Camden Diocese, 1845
Haddon Avenue, Camden, 08103. Their represen-
tatives believe that they do not own the dam
structure proper but may be responsible for
the maintenance.

f. Purpose of Dam

The dam presently impounds a recreation lake.
However, a water supply pump house and pres-

l surized tank system exists near the right abut-
| ment and are the property of the A.L. Hyde Co.
which is located across the street and
immediately below the right abutment. 1In
addition, there is a municipal water supply
intake near the left abutment which is
reportedly used as an ancillary fire pro-
tection facility.

g. Design and Construction History

Early unsubstantiated records indicate the
dam was first built in 1907. It was recon-
structed in 1940 after a storm washed out
the right embankment and heavily damaged
the left. The roadway bridge was left
standing but the right bridge abutment sus- |
tained severe damage. Failure was due to a i
scouring out of the downstream slopes by )
the overtopping flow. 1In 1956, acting upon |
a complaint of a downstream property owner,

the State Division of Water Policy and Supply
inspected the dam and reported that the sluice-
way structure was in serious condition and
recommended immediate reconstruction. No
action was taken until another inspection ,
performed by Division engineers in 1958 |
found unapproved "premature" repairs being
made to the spillway (before the hydraulic
capacity for the renovations had been
approved by the Division). 1In the following
year, Veselka Inc. (then owners of the lake)
entered into contract with John G. Reutter &
Associates, Consulting Engineers, for the
design of a new spillway. Before the
approved plans went to bid, Veselka Inc. sold
Grenloch Lake along with surrounding lands

3=




to the Catholic Youth Organization of Camden.
The reconstruction finally began on the new
spillway in 1961. Visual inspection
indicated that no major modifications have
been performed since the construction of a
timber box inlet in front of the highway
bridge.

Normal Operating Procedures

No information could be obtained relating to
operating procedures (see Section 4).

1.3 PERTINENT DATA

ad.

Drainage Area

The drainage area of Grenloch Lake Dam is
14.6 square miles.

Discharge of Dam Site

The spillway capacity with the reservoir at
the abutment top elevation is calculated

to be 2,274 cfs. No discharge records are
available at this site except earlier
Division of Water Policy and Supply records
which indicated a design flood of 1500 cfs
(Central Jersey Curve) was employed for this
site.

Elevation (Above M.S.L.)
Top of dam - +45.2 (Bridge deck)

Recreation Pool - +40.5
Streambed at Center Line of Dam - +29.5

Reservoir

Length of Maximum Pool - 4200 feet
Length of Recreation Pool - 2700 feet
Storage

Top of dam = 272.1 acre=ft.

Recreation Pool - 92.5 acre-ft.




Reservoir Surface

Top of dam - 55.8 acres
Recreation pool - 20.9 acres

Dam

Type - Earth embankment with timber box spillway
Length - 250 feet

Max. height - 21.2 feet (concrete bridgesstructure)
Effective height at spillway - 15.7

Freeboard between normal reservoir and top

of dam - 4.7 feet
Top width - 24 feet
Side slopes - 3H:1lV u/s, 2H:1V d/s
Zoning - composition and compactness unknown

Diversion and Regulating Tunnel

None

Spillway

Type - timber box drop inlet (3 sided)
Length of weir - 72 feet

Crest Elevation - +40.5

Regulating Outlets

None




SECTION 2 - ENGINEERING DATA

DESIGN

The only information available for review were
partially legible drawings of the 1960-61 recon-
struction work prepared by John G. Reutter
Associates which depicted, in part, the

details of the timber spillway. No design or
construction drawings were located for the
earlier roadway or bridge work although it was
recorded earlier with the State Water Quality
Commission as Dam #31-30 (circa 1958).

CONSTRUCTION

No information was available except for the fact

the 1960-61 repair work was done by J.D. Moore Inc.

of Bridgetown.

OPERATION

See Section 4

EVALUATION

a. Availability
In view of the dam assessment and recommenda-
tions contained in Section 7, it is felt
sufficient engineering data is available
without recourse to obtaining additional
design data on the original contract plans.

b. Adequacy
In view of the dam assessment and recommenda-=-
tions contained in Section 7, it is felt the
field inspection provided adequate engineer-
ing data upon which to base a reliable
assessment.

c. Validity

The validity of the 1960 plans is not challenged.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

Q.

General

The visual inspection was conducted on
December 6, 1978 at which time the water
level in the lake was producing a moderate
flow over the inlet (which prevented close
inspection of the timber spillway). The
overall physical condition of the dam is
fair but the embankment slopes are very
poorly graded, especially at the bridge
downstream wingwalls.

Dam

The roadway embankment, which forms the main
dam structure, was assessed to be in a solid
and stable condition although pavement run-off
at the gutter lines causes a continual drainage
problem, especially on the downstream side.
The crest of the dam is an asphalt-pzved two-
lane street. A corrugated metal curb inlet
has recently been installed just to the left
of the bridge (to alleviate the run-off
problem) but a considerable portion of the
downstream sideslopes adjacent to the wing-
walls has been washed out. There are numerous
fair sized trees growing in the vicinity of
the downstream wingwalls and considerable
siltation was noted in the reservoir
immediately upstream from the dam. The
effective embankment height on both sides of
the spillway bridge is extremely low as the
properties on each side immediately downstream
contain factory buildings and have backfilled
up to within about three feet of dam crest

on the left side (the H.G. Enderlein foundry)
and practically at dam crest on the right (the
A.C. Hyde Co.). The roadway profile is fairly
level across the dam but rises on either end
just past the abutments. There was no riprap
protection observed at this site.
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Appurtenant Structures

The concrete bridge which carries the Central
Avenue traffic over the spillway is in poor
condition. It is a rather unique three-celled
culvert with 5 feet wide cells divided by
solid piers and cross beams below spillway
elevation. Each sluiceway originally had
stoplog barriers at the fascia line but these
have been completely vandalized or removed.
Hoisting devices were originally installed on
the parapet railings but the only equipment
remaining are the torsional anchorages. The
concrete is in an overall poor condition with
severe spalling and cracking. At the northwest
corner, there is a large piece of the concrete
wingwall that has been undermined and
collapsed down into the embankment toe.

The 18' x 27' timber box spillway appears to

be in a satisfactory condition although the flow
was quite heavy at the time of inspection (which
prevented a close examination). The crest
elevation and horizontal alignment are satis-
factory. Although the rectangular inlet has

a total drop of 10 feet, it is partially

blocked with timber debris. Just to the
upstream right of the spillway, there is a

row of steel sheeting driven out at a 45°

angle from the dam axis. This serves

adequately to protect the upstream wingwall

to the right of the spillway. On the left, a
low concrete retaining wall extends along

the dam face to the abutment.

Reservoir

Grenloch Lake has stable wooded banks but there
is little evidence of maintenance. About 1500
feet upstream, the lake extends under Black
Horse Pike in a 9x5 foot box culvert.

Downstream Channel

The downstream channel is well defined and
flows through a basically undeveloped

river valley until it passes under County
Bridge BR 8C-11 at Lakeland Road (about 2000
feet to the north). Below that bridge there
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is a sewage treatment plant on lower terrain.
The only commercial developments that would
be endangered if the dam were overtopped
would be the Enderlein and Hyde factories
which are immediately below the dam.




4.2

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Operational procedures were not observed by the
inspection team. The present owner of the lake
believes they have only maintenance responsibility
and know nothing of any operational procedures
undertaken in the past (except for dewatering the
lake several years ago).

MAINTENANCE OF DAM

Maintenance of the roadway and bridge are carried
out as part of the maintenance program for the
street system. There is apparently little or no
continual maintenance of the timber intake.

MAINTENANCE OF OPERATING FACILITIES

There are no workable operating facilities as the
stoplogs that were originally installed at the
bridge fascias are all demolished.

DESCRIPTION OF WARNING SYSTEM IN EFFECT

There is no formalized warning system in effect

as the dam has not been overtopped since 1940 and
it is positioned on the county boundary line which
may be the cause of possible jurisdictional mis-
understanding. .

EVALUATION OF OPERATIONAL ADEQUACY

Present procedures and safeguards are deemed to
be adequate in view of performance record and

the lack of hazards relating to the dam.

However, it is felt that the ownership responsi-
bility of maintenance should be clarified in

the future by responsible authorities notwith-
standing the fact that the structure is operating
satisfactorily although essentially unattended.

-10-




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
at Grenloch Lake is small in size and of
significant hazard. Accordingly the spillway
design flood (SDF) was determined by the
inspection team to be one half the probable
maximum flood (PMF). The inflow hydrograph
was calculated using precipitation data from
Hydrometeorlogical Report #33. The inflow
hydrograph and flood routing were performed
utilizing the HEC-1 computer program. Peak
inflow to the reservoir for the one-half

PMF storm was 5,990 cfs and when routed,
reduced insignificantly to 5,920 cfs.

The spillway capacity before overtopping
occurs is calculated to be 2,274 cfs. There-
fore, the spillway will accommodate 38% of
the SDF. This flood would cause the dam to
be overtopped by approximately seven feet.

b. Experience Data

Records indicate that the dam has been over-
topped and failed in the past (see paragraph
l.2.g9.). In September 1940, a flood washed

out the right abutment and severely undercut
the left abutment. Highwater marks indicated s
that the floodwaters reached an elevation of ‘

roughly 4 feet above the road. There are no
streamflow records available for the site.

c. Visual Observations

The timber box spillway appears to be
functioning adequately except the opening
is in need of cleaning. Because the

! terrain on either side of the spillway '
' bridge is so close to dam crest elevation,
any collapse of embankment would occur
immediately to each side of the bridge
wingwalls and discharge directly into the
rather deep natural channel of Timber Creek.

ol o




d.

Overtopping Potential

Based on the results of the hydraulic analysis,
the capacity of the spillway is inadequate

to accommodate the SDF. The dam has been over-
topped at least once in the past and the
hydraulic review indicates the potential for
overtopping continues to exist although only
minor downstream damage or hazardous conditions
are likely to occur.

Drawdown Potential
At the present time, there are no facilities
available to draw down the lake except to

demolish part of the permanent timber box
inlet.

-12-




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

Visual Observations

The concrete bridge structure, although
extremely old, is in no immediate danger
of collapse as long as the downstream
footings are not undermined. Due to its
rigid frame geometry, it has an inherently
large amount of reserve strength. However,
due to the constricted sluiceway channels
beneath the deck, the excessive exit
velocities are gradually scouring out the
discharge channel and eventually could
endanger the stability of the downstream
wingwalls which parallel the channel banks.
The dam embankment is judged to be in a
satisfactory and stable condition as it is
excessively wide in comparison to its height
and there are no true backslopes except
immediately adjacent to the wingwalls.

Design and Construction Data

As no design data was available relating to
the concrete bridge, little can be deduced
relative to its structural stability except
that it exhibits only minor differential
settlement or tilting and only minor struc-
tural cracking. Further in-situ knowledge

of the foundation conditions would be required
to verify, with any reliability, the long-term
stability. The timber spillway, as long as

it is buttressed into the bridge, is conserva-
tively designed and judged to be in an
adequate structural condition.

Operating Records

No formal operating records exist. As pre-
viously stated, the dam appears to have
operated satisfactory as there is no record,
according to local officials and residents,
of the roadway having ever been overtopped
since 1940.

-13~




d. Post Construction Changes

There have been no changes to the hydraulic
elements of the dam since the 1961 installa-
tion of the timber box inlet. Highway
guardrail and the CMP curb drain has been
installed since then but have no effect on
the dam's hydraulic capabilities. The

steel sheeting was added at some unknown
time prior to 1961.

e. Seismic Stability

The bridge appears to have an adequate factor

of safety against static loadings and experience
indicates that it will therefore have adequate
stability against Zone 1 dynamic loadings. The
height of the embankment is so low it will

have negligible vulnerability due to any type

of loading.

-14- {




SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/

7.1 DAM ASSESSMENT

REMEDIAL MEASURES

a.

Safety

Subject to the inherent limitations of the
Phase I visual inspection, the Grenloch

Lake Dam is classified as being in a sound
and overall fair condition insofar as its
embankment structure is concerned but the
concrete spillway bridge carrying vehicular
traffic over the main discharge outlet is in
need of repairs. No seriously detrimental
findings were revealed in this inspection

to render a questionable judgement as to the
structural stability. The timber box spill-
way is inadequate hydraulically, being able
to accommodate only 39% of the % PMF design
flood. The overtopping potential is
considerable due to the hydraulically sub-
standard spillway crest width and the ease
with which the narrow sluiceway openings
under the bridge can be blocked with debris.
There is little that can be done to increase
the present spillway capacity without under-
taking major reconstruction. However, as
there is only moderate downstream hazard

to human life or property should the dam
collapse and its hazard category is recommended
to be downgraded to significant.

Adequacy of Information

The information gathered for the Phase I
inspection is deemed to be adequate regard-
ing the structural stability of the dam
except for the lack of detailed information
regarding the bridge foundations. No surveys
or inspections have been recorded since 1967
and the dam has undergone deterioration since |
that time. f
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c. Urgency

No urgency is attached to implementing further
studies in view of the dam hazard assessment.
It is recommended that the remedial measures
set forth below be taken under advisement

in the near future except that the removal

of debris which should be undertaken this

coming spring.
d. Necessity for Further Study

Due to the downgraded significant hazard
classification and the fact that only moderate
downstream property damage is likely in case
of a failure, further engineering studies,
under the purview of the P.L. 92-367, are
believed to be unnecessary.

RECOMMENDATIONS/REMEDIAL MEASURES

It is recommended that the ownership and responsi-
bility for maintenance be clarified. Should
anything occur at this site involving a structural
collapse or personal accident, the legal ambiguities
and ensuing recriminations could present an
unconscionable and derisive reflection on the
enforcement by the Division of Water Resources.

of the State's dam safety criteria.

a. Alternatives

. The downstream slopes of the dam embank-
ment in the vicinity of the bridge
wingwalls should be regraded, compacted
and topped with suitable slope paving
and the channel banks immediately down-
stream should be protected with stone

riprap.

. The trees should be removed from the
backslopes and the disturbed areas
regraded, compacted and seeded.

«16=
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. The downstream stilling basin should be
filled in with heavy stone to prevent
continual scouring and preclude the
undermining of the bridge structure.

. The timber debris should be cleared from
the spillway entrance. In view of the
absentee ownership, it would be advisable
to clean up the fallen trees and timber
drift around the lake perimeter.

. Patch the spalled and deteriorated con-
crete surfaces of the bridge (especially
on the downstream side).

O&M Maintenance and Procedures
The owners should upgrade 0O&M procedures
by issuing check lists for periodic inspec-

tions and institute a system of record
keeping for severe storms.
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Dam No. 00402

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA.
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 14.6 sg.mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 40.6 M.S.L. (acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):

ELEVATION MAXIMUM DESIGN POOL:

ELEVATION TOP DAM: 45.2 (bridge deck)

CREST:
a. Elevation 40.56
b. Type Timber box
c. Width 8 inches

d. Length______70'Z ; :
e. Location Spillover _123' from right abutment
f. MNumber and Type of Gates .None

OUTLET WORKS:__ None

a. Type
b. Location
c. Entrance inverts
d. Exit inverts
e. Emergency draindown facilities

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

MAXTMUM NON-DAMAGING DISCHARGE:
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