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NAPEN-D

Honorable Brendan T. Byrne 8 MAY 1979
Governor of New Jersey
{ Trenton, NJ 08621

Dear Governor Byrne:

Inclosed 1s the Phase I Inspection Report for Timber Lake Dam in

Burlington 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 {s given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Timber Lake Dam, a high hazard potential
structure, is judged to be in fair overall condition. The dam's spillway
is conaidered inadequate since 21 percent 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:

P e e ¥

e

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 r
adequacy of the spillway and to prevent overtopping should be initiated |
within calendar year 1980, l

b. Within six months from the date of approval of this report the
downstream reservoir should be lowered to expose the toe of the dam and
engineering studies and inspections should be performed to determine
if there is a seepage problem in the embankment. Any remedial measures
found necessary should be initiated within calendar year 1980. A detailed

’ topographic survey of the dam and surrounding area should also be performed
for record purposes.

g

¢. Within three months from the date of approval of this report the
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NAPEN-D
Honorable Brendan T. Byrne

stoel grate and walkway covering the spillway should be replaced.

d. The following remedial actions should be completed within six
months from the date of approval of this report:

(1) The depressions i{n the dam crest should be f{lled to create
a level crest and prevent channelization of any overflow.

(2) Trees and brush on the dam embankment should be removed. All
traes and brush should be cut at the ground surface {n a way that will
cause minimal disturbance to the embankment.

(3) The concrete spillway should be thoroughly inspected and repaired
as necessary.

(4) A detailed design for regrading the upstream and downatream
embankment slopes should be prepared by a qualified professional engineer
and the embankment should be regraded accordingly.

(5) The owner should initiate a program of periodic inapection and
maintenance of the dam, including complete records of all inspections and
maintenance performed. A standard check list similar to the one in this
report should de used for the inspections.

A copy of the report is being furnished to Mr. Divk C. Hofwman, New
Jarsey Department of Favironmental Protection, the deaignated State
Office contact for this program. Within five davs of the date of this
letter, a copy will also be sent to Congressman Fdwin B. Forsythe of
the Sixth District. Under the provision of the Freedom of

Information Act, the inspection report will he sudbject to release

by this office, upon request, five days after the date of thias

letter.




NAPEN-D
Honorable Brendan T. Byrne

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 agpect 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,

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

Copies furnished:

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

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

Treaton, NJ 08625

John O'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N. J. Dept. of Emvirommental Protection
: P. 0. Box CNO29

[ Treaton, NJ 08625




CORPS OF FNCGINFFRS ASSFSSMENT OF GFNFRAL CONDITIONS

This dam was {nanected on 19 December 1978 hy Storch Fagineeras

under contract to the State of New Jersev. The state,

under agreement with the U, S. Army Fugineer Diatrict, Philadelphia,

had this {narection performed {n accordance with the National Dam Inapecti{on
Act, Public Law 92-17,

Timbher lLake Dam, a high haszard potential structure, {s judged to dbe {n
fair overall condition. The dam's apillwav {s considered inadequate since
21 percent of the Spillway Deafgn Flood - SDF - would overtop the dam.
(The SDF, in this tnstance, {® one half of the Probahle Maximum Flood).

To {nsure adequacy of the structure, the following actiona, as a minimum,
are recommended:

a. The spillwav's adequacy should be determined by a qualified
nrofessional consultant engaged hv the owner using more sophisticated
nethods. procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to {nsure the
adequacy of the spillvay and to prevent overtopping should be {nitlated
within calendar vear 1980,

b. Within six months from the date of approval of this report the
downstream reservolr should be lowered to exnose the toe of the dam and
engineering studies and inapections should be performed to dctermine
{f there ia a seepage problem {n the embankment. Anv remedial weasures
found necessary should be tnitiated within calendar vear 1980, A detatlled
topographic survev of the dam and surroundine area should also be performed
for record purposes.

¢. Within three months from the date of approval of this veport the
steel grate and valkway covering the spillwav should bde replaced.

d. The following remedial actions should be completed within aix
monthe from the date of approval of this veport:

(1) The depressions in the dam crest should he filled to create
A level crest and prevent channelization of anv overflow.

(2) Trees and brush on the dam embankment should be vemoved. All
trees and brush should he cut at the ground surface in a way that will
cause minimal disturbance to the embankment.




j (3) The concrete spillway should be thoroughly {nspected and renafred

A8 necessarv,

(4) A detailed desien for regrading the upstream and downstream
emhankment slopes should he prepared by a qualified professional engineer
and the embankment should be regraded accordingly.

(5) The owner should initfate a nrogram of perfodic {nspection and
maintenance of the dam, including complete records of all inspections and
maintenance nerformed. A standard check list similar to the one in this
report should be used for the {nspections.

,"(/”” ~
APPROVEN ; Crrcc %_ /58
B e

Colonel, Corns of "ngineers
i Nistrict Fngineer

DATE:
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Timber Lake Dam, 1.D. NJOO216
State Located: New Jersey

County Located: Burlington

Drainage Basin: Delaware

Stream: Tributary to Haynes Creek

Date of Inspection: December 19, 1978

Based on visual inspection, past operational performance and
Phase 1 engineering analyses, Timber Lake Dam is assessed as being
in fair overall condition.

Hydraulic and hydrologic analyses indicate that the spillway

is inadequate. Discharge from the spillway is not sufficient to
pass the designated spillway design flood (SDF) without an over-
topping of the dam. (The SDF for Timber Lake Dam is equal! to
one-half the probable maximum flood.) The spillway is capable
of passing approximately 10 percent of the probable maximum flood.
Therefore, the owner should engage a qualified professional
engineer soon to perform accurate hydraulic and hydrologic
analyses relating to the spillway capacity. Based on the
findings of the analyses, remedial measures should be under-
taken to correct the inadequate condition of the spillway.

Two depressions in the dam crest, one at either end of the embank-
ment, have been provided as overflow arveas for high lake water
levels. These should be filled in the near future in order to
form a level dam crest.

e N 07




The embankment is free of settlement and appears to be structually
sound. However, assessment of any possible seepage cannot be

made due to the fact that part of the downstream toe of dam is
submerged by tailwater (Oakwood Lake). Inspection of the down-
stream toe with Oakwood Lake lowered should be performed in the
near future. In'addition, the embankment should be regraded in the
near future to eliminate excessively steep side slopes and erosion.

Trees and brush are present on the embankment and should be removed
in the near future.

The spillway appears to be in good condition. However, in the near
future, it should be thoroughly inspected and renovated by sand
blasting, coating with epoxy and grouting where needed.

The steel grate and walkway covering the spillway is structural.y
unsound and hazardous and should be replaced very soon.

The owner should, in the near future, implement a program of periodic
inspection and maintenance for the dam which would include a topo-
graphic survey to provide a record of existing conditions. Repairs
should be made when required and the fol]owing maintenance should

be performed annually: remove adverse vegetation from the embank-
ment and fill and sod any eroded surfaces. As part of the maintenance
program, the lake should be lowered at least every five years at which
time the lake should be cleaned and submerged portions of the dam

and spillway inspected and repaived.
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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. 30214. 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 analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for

such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection
team. It is important to note that the condition of 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 the
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 » 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.

vi




PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

TIMBER LAKE DAM, I.D. NJOO416

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92-367, August 8, 1972 authorized the Secretary
of the Arny, through the Corps of Engineers, to initiate
a National Program of Dam Inspection throughout the
United States. The Division of Water Resources of the
New Jersey Department of Environmental Protection (NJDEP)
in cooperation with the Philadelphia District of the
Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the State of
New Jersey. Storch Engineers has been retained by the
NJDEP to inspect and report on a selected group of these
dans. The NJDEP is under agreement with the Philadelphia
District of the Corps of Engineers.

b. Purpose of Inspection

The visual inspection of Timber Lake Dam was made on

December 19, 1978. The purpose of the inspection was to

make a general assessment of the structural integrity and
operational adequacy of the dam structure and its appurtenances.




1.2 Description of Project

a.

Description of Dam and Appurtenances

Timber Lake Dam is an earthfill dam with a concrete box
drop-inlet spillway. The spillway, which is covered with
a steel grate and walkway, functions in both controlled
and uncontrolled modes as follows: 1. The sides of the
drop-inlet form an uncontrolled weir and 2. stoplogs at
the upstream end of the spillway form a controlled weir
discharging through a sluice into the main drop-inlet
structure.

The stoplogs forming the controlled weir of the spillway
can also be used as outlet works to drain the lake.

A 72-inch diameter reinforced concrete pipe transversely
penetrates the dam and is used as discharge culvert for
both the spillway and outlet works.

A sheet pile cut-off wall is located within the embankment
for a portion of its length. The cutoff wall is tied

into steel sheet piling and also tied into timber piling
around the spillway. '

Two separate paved roadways are located on the dam crest.
Debressed areas are located in the dam crest at each end
to serve as overflow during periods of high water levels.

Having an overall crest length of 300 feet, the embankment
has a top width of 43 feet and upstream and downstream
slopes of 1.5 to 1 and 1 to 1 respectively. The spillway
has dimensions 15 feet by 15 feet and a total weir length
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of 45 feet. The spillway crest elevation is 40.6 while
the dam crest elevation is 44.1. The depressions in the
north and south ends of the embankment have low point
elevations of 43.6 and 43.8 respectively.

The spillway crest lies 3.5 feet below the crest of the
dam and 13.5 feet above the invert of the downstream end
of the spillway discharge culvert.

The outlet works sluice in the upstream wall of the
spillway has dimensions 3 feet by 3 feet and the stoplogs

serving as regulating gate have a width of 4.7 feet.

b. Location

Timber Lake Dam, also known as Lower Birchwood Dam, is
located in the Township of Medford, Burlington County,
New Jersey. Separating Oakwood Lake from Timber lLake, it
impounds the latter which lies in a residential area of
Medford Township. (Note: Timber Lake is also referred
to as Lower Birchwood Lake.) Water outflowing from the
dam passes through Oakwood Lake and then into Haynes
Creek. Access to the dam is.provided by the local road

located on its crest.

g




c. Size and Hazard Classification

Size and Hazard Classification criteria presented in "Recom-
mended Guidelines for Safety Inspection of Dams", published by
the U.S. Arny Corps of Engineers are as follows:

SIZE CLASSIFICATION

Impoundment

Category Storage (Ac-ft) Height (Ft)
Small < 1000 and 250 <40 and 2 25

Intermediate 2 1000 and < 50,000 240 and < 100
Large 2 50,000 2 100

HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life Econonic Loss
(Extent of Developnent) (Extent of Development)
Low None expected (no per- Mininal (Undeveloped
manent structures for to occasional structures
human habitation) or agriculture)
Significant Few (No urban develop- Appreciable (Notable
ments and no more than agriculture, industry
a small number of or structures)
inhabitable structures)
High More than few Excessive (Cxtensive

community, industry
or agriculture)




The characteristics of Timber Lake Dam are:

Storage 140 acre-feet

Height 18.8 feet
Potential Loss of Life: Approximately 30 homes along
> Oakwood Lake downstream of dam.
Approximately 5 homes could be
inundated by SDF breach outflow.

Potential Economic Loss: Bridge and dam approximately one
mile downstream of dam. Homesites
along Oakwood Lake.

Therefore, Timber Lake Dam is classified as "Small" size
and "High" hazard potential.

Ownership

Timber Lake Dam is owned and operated by Birchwood Lakes
Colony Club, 55 S. Lakeside Drive, Medford, N. J. 08055,

Purpose of Dam

The purpose of the dam is the impoundment of a recreational
lake facility for a residential development.

Design and Construction History

Timber Lake Dam reportedly was originally used in the

1880's to impound cranberry bogs. The dam was reconstructed
in the 1930's and failed as the lake was filled. Following
repairs, the lake was filled again resulting in a second
failure. 1In 1954, the dam was again reconstructed.




1.3 Pertinent Data

This reconstruction successfully impounded the lake and
has remained essentially intact until present with the
exception of a widening of the embankment in 1966 to a
accommodate a new sanitary sewer line. Plans for the dam
and appurtenances were prepared by B. Harold Wills in
1954 and the dam was reconstructed in 1955 by the Hill

Construction Co.
Normal Operational Procedures

The dam and appurtenances are maintained by the Birchwood
Lake Colony Club. There is no fixed schedule of maintenance;

repairs are made as the need arises.

The outlet works is used to drain the Take for lake
maintenance purposes and during times of high water level
to attenuate flooding conditions.

Drainage Area - 9.3 square miles

Discharge at Damsite

Maximum known flood at damsite Unknown
OQutlet works at pool elevation 123 ¢.f.5,
Diversion tunnel low pool outlet

at pool elevation N.A.
Diversion tunnel outlet at pool

elevation N.A.
Gated spillway capacity at pool

elevation N.A.
Gated spillway capacity at maximum

pool elevation N.A.

6




Ungated spillway capacity at top
of dam

Depressed areas in crest of dam

Total spillway capacity at top
of dam

Elevation (Feet above MSL)

Top of Dam

Maximum pool-design surcharge

Full flood control pool

Recreation pool

Spillway crest

Upstream portal invert diversion
tunnel

Stream bed at centerline of dam

Maximum tailwater

Reservoir
Length of maximum pool
Length of recreation pool

Length of flood control pool

Storage (Acre-feet)

Recreation pool
Flood control pool
Design Surcharge
Top of dam

425 c.f.s.
16 c.f.s.

441 c.f.s.

44,1
46.23
N.A.
41+
40.6

N.A.
29.8
38+ (Estimated)

3000 feet
3000 feet (scaled)
N.A.

55 acre-feet

N.A.

234 acre-feet
140 acre-feet

e
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Reservoir Surface (Acres)

Top of dam
Maximun pool

Flood control pool
Recreation pool
Spillway crest

Dam

Type
Length
Hydraulic Height
Side slopes - Upstream
- Downstream
Zoning
Impervious core

Cutoff
Grout curtain

Diversion and Regulating Tunnel
Spillway

Type

Length of weir
Crest elevation
Gates

Upstream channel
Downstream channel

43 acres (Estinated)
60 acres (Estimated)
N.A.

17 acres

17 acres

Earthfill

300 feet

18.8 feet

1.5 horiz. to 1 vert.

1 horiz. to 1 vert.

Unknown

Timber and steel
sheet piles

Unknown

Unknown

N.A.

Drop Inlet
45 feet
40.06

N.A.

N.A.

72" RCP
Discharge
Culvert
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Regulating outlets

3' x 3' sluice controlled by timber stoplogs.




SECTION 2: ENGINEERING DATA
2.1 Design

No plans or calculations pertaining to the original dam could

be obtained. However, information generated at the time of

the construction of the present dam is available. The following
plans are available:

1. Plans titled "Construction Details, Timber Lake Dan
No. 1" (one sheet), prepared by B. Harold Wills,
dated May 15, 1952,

2. Plan titled “"Layout Plan for Proposed Development,
Formerly Braddocks Bogs on Jackson Road," prepared
by Earl Higginbotham, dated April, 1952,

No calculations are available for the dam and spillway constructed
in 1954 nor are any plans or calculations available for the
embankment widening in 1966. A summary of hydraulic and
hydrologic analyses as well as a description of core wall

layout is contained in the New Jersey State Water Policy
Commission "Report on Dam Application" dated June 21, 19582,

See paragraph 6.1.b.

A soil description of the dam site issued by the Hill Construction Co. -
on April 29, 1952 indicated the following strata: white sand i
for 5 feet; black heavy vegetable matter for 6 feet; then

begin white clay.




2.2 Construction

Two inspection reports compiled in 1952 indicated that construc-
tion on the dam was progres-ing satisfactorily. An inspection
report dated June 17, 1954 reported that construction had been
completed in accordance with the approved plans.

2.3 Qperation

No records of operation of the lake or dam are available. No
inspection reports subsequent to construction of the dam are
available.

2.4 Evaluation
a. Availability

Available engineering information is limited to that
which is on file at the NJDEP. The NJDEP file contains
copies of plans, correspondence and inspection reports.
The file is available for inspection at the offices of
the Bureau of Flood Plain Management, 1474 Prospect
Street, Trenton, N. J.

b. Adequacy

The available information forms a fair description of the
subject dam and is of limited assistance -in the performance
of a Phase I evaluation. The available copy of construction
details is in poor condition severely limiting its value

in describing the dam. A list of absent information

is included in paragraph 7.1.b.

n




€. Validity

Most information that could be verified is valid within a
reasonable allowance for error. Data found in the NJDEP
file that is at variance with the findings of this inspection
and evaluation are noted in paragraph 7.1.b.

12
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3.1

SECTION 3: VISUAL INSPECTION

Findings

General

The inspection of Timber Lake Dam was performed on
December 19, 1978 by staff members of Storch Engineers.
A copy of the visual inspection check list is contained
in Appendix 1. The following procedures were employed
for the inspection:

1. The embankment of the dam, appurtenant structures
and adjacent areas were examined.

Ok The embankment and accessible appurtenant
structures were measured and key elevations
determined by hand level.

3. The embankment, appurtenant structures and
adjacent areas were photographed.

Dam

The dam embankment appeared to be generally uniformly
aligned horizontally with a slight curve at the south
end. The vertical alignment is generally level with
slight depressions noted at each end of the embankment.
The bottom of the depression at the north end is approxi-
mately 0.5 feet below the dam crest while the bottom of
the southerly depression lies approximately 0.3 feet
below the dam crest. No slope protection was observed on
the downstream face of embankment in the areas of the
depressions.

The embankment is generally sandy with grass covering
most surfaces. A significant quantity of low brush and

13
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trees is found on both the upstream and the downstrean
faces. A road with two separate paved lanes lies on the
dam crest. Significant erosion was observed on the
downstream face in the vicinity of the spillway discharge
culvert. In addition, riprap was observed on the downstream
face at the waterline of Oakwood Lake. The extent of
riprap appeared to be insufficient to be effective as
slope protection. The downstream toe of embankment is
submerged for part of its length by tailwater which
consists of Oakwood Lake. No evidence of cracking,
settling or seepage was noted in the dam nor were any
animal holes observved.

The generalized soils description of the dam site consists
of shallow surface alluvial deposits of interbedded sand
and silty sand with some intermixed gravel deposited
during the Quaternary Period and shown as the Cape May
formation on the Geologic Map of New Jersey preparved by
Lewis and Kummel. The shallow surface soils are underlain
by alluvial deposits of stratified silty sand interbedded
with irregular layers of sandy silt, with local lavers ot
clayey sand deposited during the Tertiary Period and

known as Kirkwood Sand. The lake basin contains significant
surficial organic material, silt and sand with some clay.
Borings performed prior to the reconstruction in 1964
indicated the presence of a layer of organic material.

See paragraphs 2.1 and 6.1.b.

Bedrock is in excess of 100 feet below the ground surface.
Appurtenant Structures

The crest of the spillway appeared uniformly aligned
although it was submerged by overflow at the time of
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inspection. Water was flowing over the concrete weir
section of the spillway and, therefore, the condition of
much of the structure was not clearly observed. The steel
grate platform and walkway covering the spillway was

found to be structurally unsound and consequently dangerous.

The timber stoplogs comprising the outlet works could not
be closely observed but appeared to be in satisfactory
condition.

The spillway discharge culvert could be observed only at
its inlet and outlet, and is almost completely submerged
by tailwater at its outlet. The small portion of the
culvert that could be observed indicated that the concrete
is in satisfactory condition. There is no headwall at

the outlet.

Reservoir Area

Timber Lake is long and narrow, averaging approximately
250 feet in width with an overall length in excess of 1/2
mile. It is located in a residential area of Medford
Township.

Located in a topographically flat to moderately sloping
area, Timber Lake is part of a series of dammed lakes
discharging from one to the other. Several of the lakeside
homesites include docks and other lake related structures.

Downstream Channel

The spillway discharges directly into Oakwood Lake. No
significant obstructions to the downstream flow were

15
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observed. In the vicinity of the subject dam, Oakwood
Lake is approximately 100 feet wide with steep banks.
Homes lie along both sides of the lake at an average
grade of eight to ten feet above the lake level. Farther
downstream, the lake is narrower and some homes are

as low as six feet above the water level.

16
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4.1

4.2

4.3

SECTION 4: OPERATIONAL PROCEDURES

The level of water in Timber Lake is regulated naturally by
discharge over the concrete walls of the drop-inlet spillway
of Timber Lake Dan. Periodically, the lake is lowered for
maintenance by removing stoplogs in the outlet works located
at the upstream end of the spillway. The time required to
lower the lake to one half its normal level reportedly is
three to four days.

Stoplogs reportedly are removed at times of intense storms in
order to attenuate flood water level.

Maintenance of the Dam

There is no program of regular inspection and maintenance of
the dam and appurtenant structures. Maintenance is performed
on an "as needed" basis.

Maintenance of Operating Facilities

Maintenance of operating facilities such as outlet works is
performed on an "as nceded" basis. Approximately six years
ago, the slide gate originally installed in 1954 was removed

and stoplogs installed in its place. The stoplogs were replaced
during 1978.




4.4

4.5

Description of Warning System
Reportedly, toiephone communication is maintained between
persons responsible for dams in the Medford Lakes area and the
Civil Defense representatives in neighboring Medord Lakes
Borough.

Evaluation of Operational Adequacy

The operation of the dam, including the warning system in
effect, has been successful to the extent that the dam
has not been overtopped since the present dam was con-

structed in 1954,

Although maintenance documentation is poor, the adequacy of
the maintenance program for the dam appears to have been good.
Areas of maintenance that have not been adequately performed
are:

1. Trees and brush allowed to grow on embankment.

B Erosion allowed to develop in vicinity of spillway

discharge culvert.

3. Hazardous steel grate covering spillway not replaced.




SECTION 5: HYDRAULIC/HYDROLOGIC
5.1 Evaluation of Features
a. Design Data

! The intensity of storm water runoff that the spillway

l should be able to handle is based on the size and hazard

classification of the dam. This runoff intensity, called
the spillway design flood (SDF), is described in terms of
frequency or probable maximum flood (PMF) depending on

the extent of the dam's size and potential hazard.
According to the "Recommended Guidelines for Safety
Inspection of Dams," published by the U.S. Army Corps of
Engineers, the SDF for Timber Lake Dam falls in a range
of 1/2 PMF to PMF. In this case, the low end of the
range, 1/2 PMF, is chosen since the factors used to

select size and hazard classification are on the low side
of their respective ranges.

The SDF hydrograph for Timber Lake Dam was assumed to be
equal to the outflow hydrograph for Birchwood Lake Dam
which is directly upstream of Timber Lake. The outflow
hydrograph for Birchwood Lake Dam was computed by assuming
that the dam would be overtopped by a storm equivalent to
1/2 PMF.

Computation of the inflow hydrograph for Birchwood Lake,

i

as well as the routing of the SDF through Birchwood Lake
and through Timber Lake was performed by the HEC-1-DB
Flood Hydrograph computer program. The inflow unit

hydrograph for Birchwood Lake was developed by use of

L

Clark's coefficients. Detailed hydrologic computations
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and computer output are contained in Appendix 4. The
peak SDF inflow for Timber Lake Dam was computed to
be 2591 c.f.s.

Discharge capacity for Timber Lake Dam was computed by
considering free discharge over the walls of its drop-
inlet spillway. In addition, minor flows over the two
depressions in the dam crest were considered for lake
stages within 0.5 feet of the dam crest. The spillway was
assumed to have the combined characteristics of a broad
crested weir with breadth equal to 1 foot (concrete weir) and
a sharp crested weir (stoplogs). The combined discharge
of the two weirs, together with discharge over the depres-
sions in the dam crest was computed to be 441. c.f.s. with
the lake water level equal to the dam crest elevation.

A routing of the SDF through Timber Lake resulted in an
overtopping of the dam crest by a depth of 1.8 feet for
a duration of 34 hours. A dam breach analysis was then
performed using a trapezoidal breach of 92 feet top
length. The peak breach outflow was computed to be
4740 c.f.s.

The breach analysis indicates that dam failure from over-
topping would not significantly increase the hazard to
loss of 1ife downstream from the dam from that which
would exist without overtopping failure. Accordingly,
the subject spillway is assessed as being inadequate in

accordance with criteria developed by the U.S. Army
Corps of Engineers.




Experience Data

The dam reportedly has not been overtopped since its
construction in 1954, Reportedly, the highest water
Tevel in Timber Lake occured about six years ago when

a dam upstream of Birchwood Lake failed. At that time,
the lcvcﬁ of Timber Lake rose to within 1.5 feet of the

crest of Timber Lake Dam.
Visual Observations

No evidence was found at the time of inspection that
would indicate that the dam had been overtopped.

Qvertopping Potential

As indicated in paragraph 5.1.a, a storm of magnitude

equivalent to the SDF which causes a breach in Birchwood
Lake Dam would cause overtopping of the Timber Lake Dam
to a height of 1.8 feet. Computations indicate that the

dam can pass approximately 10% of the PMF.

21
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6.1

SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a.

Visual Observations

The embankment appeared, at the time of inspection, to be
structurally stable with no evidence of cracks, displacement,
differential settlement or seepage.

Design and Construction Data

Analysis of structural stability and construction data
for the embankment and spillway structure are not available.

A narrative statement contained in the Hew Jersey State

Water Policy Commission "Report on Dam Application" dated
June 21, 1952 provides some limited information regarding
design data for the subject dam. According to the report,
the most probable reason for the prior breaches of the

dam was the failure of cut-off sheeting to penetrate the
layer of organic material lying beneath the dam. Reconstruc-
tion was to include a cut-off wall driven across the gap
created by the breach and tied into steel sheet piling

and also tied into timber piling around the new spillway.

Design and construction data is also contained on drawings
prepared by B. Harold Wills in 1954.

Operating Records

No operating records are available for the dam. The
water level of Timber Lake is not monitored.
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Post Construction Changes

Since Timber Lake Dam was reconstructed in 1954, the
following changes have been made in the dam and appur-
tenances:

1. The slide gate and operating mechanism was
replaced by stoplogs.

& The embankment was widened in 1966 in order to
accommodate the installation of a sanitary
sewer main.

3. At the time that the embankment was widened,
the spillway discharge culvert was lengthened.
The additional length of culvert was apparently
constructed with the same type and cross section
as that existing prior to the enbankment widenino.
Consequently, loss of soil around the joint
between the two lengths of culvert is not
anticipated.

Seismic Stability

Timber Lake Dam is located in Seismic Zone 1 as defined

in "Recommended Guidelines for Safety Inspection of Dams"
which is a zone of very low seismic activity. Experience
indicates that dams in Seismic Zone 1 will have adequate
stability under seismic loading conditions if stable
under static loading conditions. Timber Lake Dam appeared
to be stable under static loading conditions at the time

of inspection,




SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety

Based on hydraulic and hydrologic analyses outlined in
Section 5 and Appendix 4, the spillway of Timber Lake Dam
is considered to be inadequate. The spillway is

not able to pass the SDF designated for the dam without

an overtopping of the dam, and failure due to overtopping
would not significantly increase the potential for loss of
life downstream from that which would exist without
overtopping failure.

The structural integrity of the dam appears to be adequate
based on field inspection, No reported nor written
evidence was found that would contradict this assessment.
However, a complete assessment of possible seepage is not
possible at the present time due to the submerged condition
of part of the downstream toe of the dam.

BT TP A W o T A i

b. Adequacy of Information

Infornation sources for this study include: 1) field

inspection, 2) plans and correspondence in NJDEP files,
3) USGS quadrangle sheet, 4) aerial photography from
Burlington County and 5) consultation with maintenance
and operation personnel for the dam and officials of
Medford Township. The information obtained is sufficient
to allow a Phase I assessment as outlined in "Recommended
Guidelines for Safety Inspection of Dams."

TSR [P

N
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Some data not available are as follows:

1. Stream and lake elevation gauging records.
2. Description of dam embankment fill materials
Inspection Reports subsequent to reconstruction.

Data contained in the NJDEP file at variance with the
findings of this report are as follows:

1. Slopes of upstream and downstream faces of
embankment, reported to be 2:1 each, were found
to be 1.5:1 and 1:1 respectively.

2 Top width of dam, reported to be 22 feet, was
found to be 43 feet.

Much of the information contained on the construction
drawing by B. Harold Wills, such as sheet pile cut-off
wall locations, could not be used due to the poor quality
of the NJDEP file copy.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in
paragraph 5.1.a and Appendix 4, the spillway is considered
to be inadequate. Therefore, it is recommended that a
qualified professional engineer be engaged socn to perform
more accurate hydraulic and hydrologic analyses relating to
the spillway capacity. The analyses should more accurately
determine runoff characteristics of the watershed and
should refine the discharge capacity of the spillway and
the downstream channel capacity.

25
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Based on the findings of these analyses, the dam and
spillway should be modified to prevent overtopping of
the dam resulting from a storm equivalent to the SDF.
Some alternative remedial measures include the following:

1. Replace the spillway with a spillway having a
greater effective weir length.

2. Construct a secondary spillway to augment the
capacity of the existing spillway.

3. Create one or more detention impoundments
upstream of Birchwood Lake Dam. -

In addition to the measures outlined above, it is recommended
that the following remedial measures be undertaken by the
owner in the near future.

1. The depressions in the dam crest should be
filled to create a level crest and prevent
channelization of any overflow.

2. Trees and brush on the dam embankment should be
removed. A1l trees and brush should be cut at
the ground surface in a way that will cause
minimal disturbance to the embankment.

3. The concrete spillway should be thoroughly
inspected and repaired as outlined below:

a. Drain the lake to an elevation equal to the
bottom of the stoplogs. k:

b. Sandblast all concrete and apply an epoxy ¥
preservative coating to all surfaces.

c. Pressure grout all major cracks and patch
any observed spalls and eroded surfaces.




e —

4. A detailed design for regrading the upstrean
and downstream embankment slopes should be
prepared by a qualified professional engineer
and the embankment should be regraded accordingly.

5.  The steel grate and walkway covering the spillway

should be replaced very soon.

The implementation of the above remedial measures will
require proper detailed studies and design and the obtaining

of applicable NJDEP approvals.

Maintenance

The owner of the dam should initiate, in the near future,

a program of periodic inspection and maintenance, the
complete records of which to be kept on file and made
available to the public. A visual inspection of the dam
and appurtenances by a qualified professional engineer
should be made annually and reported on a standardized
check-list form. Repairs should be made when required

and the following maintenance should be performed annually:
remove adverse vegetation from the enbankment and fill

and sod ary eroded surfaces of the embankment. In addition,
the lake should be lowered at least every five years at
which time the lake should be cleaned and the submerqged

partions of the dam and spillway inspected and repairved.

= o S —




c. Additional Studies

In order to properly assess the condition of the embankment
in relation to possible seepage, the downstream water

level should be lowered (by lowering Oakwood Lake) in

order to expose the downstream toe of dam. When the toe

is exposed, the area should be thoroughly inspected for
evidence of scepage. This inspection and assessment

should be performed in the near future by a qualified
professianal engineer.

A detailed topographic survey of the dam and area around
the dam based on USGS datum should be undertaken by a
qualified licensed land surveyor or professional engineer
in the near future. The survey map should be related to
existing construction drawings and should become part of
the permanent record nentioned in paragraph 7.2.b.
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APPENDIX L

Check List - Visual Inspection

Check List - Enginecring Data
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APPENDIX 2

Photographs
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PHOTO 1
SPILLWAY

PHOTO 2

STEEL PLATFORM OVER SPILLWAY.
STOPLOGS AT END OF SPILLWAY.

19 DEC. 1978 |
|




——

PHU

FLOWS OVER COi . E WEIR.,
INLET FOR SPILLWAY DIGCHARGE CULVERT.

PHOTO 4

TAILWATER AT TOP OF SPILLWAY
DISCHARGE CULVERT OUTLET.

19 DeC.

1978

[



PHOTO 5
UPSTREAM FACE OF EMBANKMENT.

PHOTO 6

DOWNSTREAM FACE OF EMBANKMENT
SANITARY SEWER MANHOLES.

19 DEC.
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PHOTO 7
EROSION ON DOWNSTREAM FACE OF EMBANKMENT 4

PHOTO 8
STORM DRAINAGE PIPE OUTLET

19 DEC.

S e T RS i N W st > AT,




PHOTO 9
ROADWAY ON CREST OF DAM

PHOTO 10
DOWNSTREAM CHANNEL

19 DEC.

X a

1978
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APPENDIX 3

Engineering Data




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1/8 Urban, 7/8 wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 41 (55 acre-feet)
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):N.A.

ELEVATION MAXIMUM DESIGN POOL: 46.23

ELEVATION ToP DAM: 44.1 (field measured)

SPILLWAY CREST: Concrete weir & timber stoplogs

a. Elevation_40.6

b. Type uncontrolled overflow

c. Width 12 inches

d. * Length Total 45 feet

e. Location Spillover Box inlet at upstream side of dam

f. Number and Type of Gates_One gate - timber stoplogs 2.7 feet wide

QUTLET WORKS: Stoplogs discharqging thru sluice in spillway wall

a. Type Gate

b. Location Upstream end of spillway

c. Entrance inverts Submerged

d. Exit inverts N.A.

e. Emergency draindown facilities: Remove stoplogs

HYDROMETEOROLOGICAL GAGES: None

a. Type N.A.

b. Location N.A.

c. Records N.A.

MAXIMUM NON-DAMAGING DISCHARGE:

(Lake stage equal to top of dam) 441 c.f.s.
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Hydrologic Computations
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