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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRI CT CORPS OF ENGINEI .RS

- ~~
‘ • CUSTOM HOUSE—2 0 & CHESTNUT STREE1S

PHILAD ELPHIA, PENNSYLVANIA 19106

•.•~~ .~~~~~ RIIM IIINIP~~~~

*II,.gIuI__ .... 
1 4 MAY 19/9

Governor of New J.rsey .nuu ,I11 /IuIu gIny USSU
Trenton , NJ 08621 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1- 1Dear Governor Byrne : ~~~~
—

Isclossd is the Phase I Inspection Report for Plmnahsvkfa Lake ~~~ in • 
-

Ocean Coonty, Jew Jersey séich has been pr.pared under authorisation of
the Di. In.p.ctioe Act , Public Liv 92—367. A brief as.ee~~~nt of
the dan ’s conditio n is given in th. front of the report.

Based on visual inspection , available records , calculat ions and past
• operational pert ornenc e , K iahavkin Lake Dan, initia lly li.t.d as a

- • high hazard potential structure but reduced to a significant hazard
potential stru ctur e as a result of thi s inspection , is judgsd to be

• in good overall conditios a~d the spiliwsy is adeq uate . To insure the
• caoti~~~d fanctiosing of the dan and it. 1~ po md.ernt , the following

reasdial act ions are r.c.i.sedsd to be nsd.rt ak.a within one year fran
• the date of appr oval of this report:

a. Repair er oded areas on the dan .ubanb~ sut and provide a suitable
• gr.~~d cover • A protective costing should be applied to exposed steel

sheet piliag before placing fill.

b. Inspect d repair the concrete spiliway as necessar y.

c. £ detailed topogrephic survey of the dan and vicinity should be
.Me .

H
d. The ~~nsr should upgrade the epor ating and naintesance procedures

by issuing a aenual and check h it  for re&~~ :edad pr .c.dur es. Zispection
• .M .eintes os visits shssld be legged. Records of pond levels should be

kept during rest ins visits d during severe star s • M i.nual site
• inspection should be cosductad using a visual inspection cheek list sinilar

to the one used in this report .
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*us.rable Iund s T. Byrne

£ espy ad the report is being fursiched to )~~. Dirk C. Iof n , New
• Jersey D.partos. t of Inviruanastal Protection, the d.sigaat.d State

Of tic, contact for this prøgran. Within five days of the date of this
letter , a copy will also be sent to Csegr.a an Willien J. Neghes of
the Second District . Under the provision of the Preedon of
Inforsti.. Act, the inspectio, report will be sub~~ct to release
by this office, upon request, five days after the date of this
letter.

• - Additional copies .f this report y be obtained f ron the Nstionsl
• Techaical Inf.rnstios Services (NTIS) , Springf ield, virginia 22161

• 
- at a reasonable cost . Please allow four to six weeks fran the date of

this letter for NTIS to heve copie. of the report available.

An iupsrtsat aspect of the Den Safety Progrs will be the iapleseatatiou
• of the r.cr~~, .tians .Me as a result of the inspection. Vs accordingly

request that we be advised of proposed actions takes by the State to
inpiasut our recosuanda ties..

Sincerely,

77~ ~~~~~~~
h a d  JAI~K S C
As stated • Colonel , Corps of ~~~insers

District Engineer

• ~~••~ C spies few.i~~~d:
Dirk C. Islam , P.R., Deputy Director
Diviai.s .f Water lessurces

• I. J. Dept. of Isvir. tal Protection
P. 0. len 0102,
Trenton, V 0S625

- 
. Joha O’~~~~, Acting Chief

leress of Flood Plain Isnag est
Division of Water Resources
N. 3. Dept. of Isvir sntal Protection
P. 0. lox 0102~Trenten, 13 08625
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MANABAWKIN LA&E DAlI (1.100057) ~ I

CORPS OP ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dan was inspected on 20 Dec~~~sr 1978 by Storch Engineers
• under cont ract to the State of New Jersey . The state ,
- 

- under agree.snt with the U. S. A m y  Engineer District , Phi ladelphia ,
had thi s inspection perfomned in accordance with the Nationa l ~~~ Inspection
Act , Public Law 92— 367.

Menahaukin Lake Den, initially listed as a high hazard potentia l structure
but reduced to a significant hazard potential structure as a result of

• this inspection , is judged to be i~ good overall condition d the spill—
way is adequate . To insur e the continued functionin g of the des and its
iapouednent , the following renedial actions are recc~~~sded to be under— •~~~~

taken within one year frau the date of approval of this report :

a. Repair eroded areas on the den eabankasat and provide a suitable
groesd cover • A protective costing should be applied to exposed steel
sheet piling before p lacing fill. •1

b. Inspect and repair the concrete spiliway as necessary.

c. A detailed topographic survey of the dan and vicinity should be
.Me

d. The owner should upgrad. the operating and naintenance procedures - ‘

by issuing a aanual and check list for reco sudsd procedures. Inspection
and naintenance visits should be logged . Records of pond levels should be

• kept during routine visits and during severe stores • An anneal site
inspection should be conducted using a visual inspection check list sinilar
to the one used in this report .

~~~~~~
~~

• , 
~• APPROVED;- - 

~~~~ 
- 

•

,IAHES C. TOP ~~~• Colonel, Corps of Engineers
District Engineer

bATh : / dfe~y 75

~~~~ 
-

~~~~~~ ~~~~~~~~~~~~~~~
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PHASE I REPORT

NATIONAL DM4 SAFETY PROGRAM

- 

Main of Dam: Manahawkin Lake Dam, I.D. NJ00057
State Located: New Jersey
County Located : Ocean

I Dra inage Bas in: At lant ic Coastal
- 

Stream : Mill Creek
Date of Inspection: December 20, 1978

—• 
Assessment of General Condition of Dam

Based on visual inspection, available records, past operational

• 

• performance and engineer ing analyses, Manahawkln Lake Dam Is assessed
• as being in good overall condition.

The spiliway Is capable of passing the designated spiliway design
flood (100-year storm) when the water level In the lake Is equal to
the darn crest elevation an d, therefore, Is assessed as being adequate.

The concrete spil iway appears to be structurally sound, although
its surface appears to be slightly eroded. The spillway surface
should be protected and any cracks and spalls not visible at the

- time of Inspection should be repaired In the near future by sand
-

• 

- blasting, grouting where needed and coating with epoxy.

The embankment Is generally free of settlement and appears to be
structurally sound. However, a portion of it is eroded causing the
corewall and steel sheet piles to be exposed. This condition
should be repaired in the near future by filling and compacting so
that the dam crest is made level . A protective coating should be
applied to the steel sheet piles before filling. In addition , a

• suitable stand of grass should be established on the bare sections

~~~~~ (Z -) of the embankment in the near future.

- . ~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~~~1 ~ - - - -
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The owner should Implement in the near future a program of periodic

-
~~~: Inspect ion and maIn tenance for the dam which would al so Inc l ude a

1~ ~~~~~~ 

• 

topographIc survey as required to develop as—built drawings based
- ~ on the original construction plans. As part of the inspection and

maintenance program, the lake would be lowered at least every five

I 
years at which time the lake should be cleaned and the submerged

- portions of the dam, splliway and outlet works Inspected and repaired.

_ _

- 

~ Richard J. McDermott, P.E.
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PREFACE

This report Is prepared under guidance contained in the Recommended
Guidel ines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidel ines may be obtained from the Office of Chief
of Engineers, Washington , D.C. 30214. The purpose of a Phase I
Investigation is to identi fy expeditiously those darns 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 wi th data availabl e 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 I -

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 Spiliway Test flood is based on the estimated “Probable Maxi mum

4 Flood” for the region (greatest reasonably possibl e storm runoff),
- 

- ~~ - or fractions thereof. The test flood provides a measure of relative
splliway capacity and serves as an aid In determining the need for
more detailed hydrologic and hydraulic studies, considering the

I’ ~~ size of the dam, its general condition and the downstream damage
potential .

vi 
_________________________
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRPJI

MANAHAWK IN LA KE DAM, I.D. NJ00057

• SECTION l PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92-367, August 8, 1972 authorized the Secretary 
•

of the Army, 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 wi th the Philadel phia 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

dams. The NJDEP is under agreement wi th the Philadel phia
District of the Corps of Engineers . 

•

• 

b. Purpose of Inspection

: /  -

The visual inspection of Manahawkin Lake Dam was made on

• ~ 
December 20, 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.

iT
H-~- ~

- — ---  
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1.2 DescriptIon of Project

a. DescriptIon

Manahawkin Lake Dam is an earthfill dam with an uncontrol led
concrete overflow spiliway with a curved shape and two
gated corrugated metal pipe outlets . The embankment Is
sandy and generally free of vegetation with the exception
of some grass on its downstream face. Water which passes
over the spiliway discharges Into a downstream channel
wi th timber bulkhead sides .

The concrete spillway Is formed over a curved ring of — -
~~

steel sheet piles. The sheet piles are connected on each
side of the spiliway to a timber core wall wi thin the
embankment. Timber bulkheads form the edge of the lake
on each side of the splllway for distances of approximately
30 feet to the west and approximately 150 feet to the
east. In addition, a buried bulkhead extends from the 

-

•

spiliway westwa rd along the rear edge of a beach area
• 

r 

- 
adjacent to the dam for a distance of approximately 660
feet.

— 

Having an overall length of 900 feet, the embankment 1’

consists of three portions as fol lows : 1.) a center
portion with an overall length of 110 feet and top width
of 8 feet lies on either side of the spiliway, 2.) a low
berm approximately 2 feet high extends westwa rd along the
rear edge of the beach area adjacent to the dam for a
distance of approximately 540 feet, and 3.) a 150-foot
long bulkhead extends alonr the edge of the lake east of
the spillway. The spiliway crest has an overal l crest
length of 70.2 feet and a downstream channel which tapers

_ 
2 

_ _
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• 
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- 

- -
•
• 

from a width of 55 feet to a width of 36 feet wi thin 75
feet of the spiliway . Designed for two staged operation, 

—
- 

• 
the spiliway crest has a primary stage 30 feet long at

1 elevation 23.6 and two secondary stages each of which is
20.1 feet long and at elevation 24.2. (Note: all references
to the splllway crest elevation will be to the primary

-j - stage elevation of 23.6 unless otherwise noted).

The spillway crest lies 4.2 feet below the elevation of
the dam crest and 8.1 feet above the elevation of the
downstream channel bottom.

• I Each of the two outlets consists of a 30—inch corrugated
• ~- 

metal pi pe which penetrates the spillway. A manually
• operated slide gate Is contained In a concrete manhole

located approximately midway between the inlet and outlet
ends of each pipe. 

-

- b. Location

Manahawkln Lake Darn is located In the Township of Stafford,

4 Ocean County, New Jersey. Constructed across Mill Creek ,

- 

-
• 

• 

It impounds Manahawkin Lake which is located in a residential
area near the intersection of Routes 9 and 180. Principal
access to the darn is through a parking area which Is

~~ 
• entered from Route 9.

: 3  -

H

-
~~~~~ 3
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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. Army Corps of Engineers are as follows:

• - 
SIZE CLASSIFICATION 

-

Impoundment
• Category Storage (Ac-ft) Height (Ft)

I Small < 1000 and �50 ~~40 and �25
Intermediate .� 1000 and <50,000 �40 and ~ 100
Large � 50,000 �. 100

- ‘
•.

- HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life Economic Loss 
•

(Extent of Development) (Extent of Development)
Low None expected (no per- Minimal (Undeveloped - 

-
~~

manent structures for to occas iona l structu res
human habitation) or agriculture) 1.

• 
• Significant Few (No urban develop- Appreciable (Notable

• ments and no more than agriculture , industry

- a sma ll num ber of or struc tu res)
- - inhabitabl e structures)• 

High More than few Excess ive (E xtens ive
community, industry
or agr icul ture )

~~~ ~~~ H

— — - 
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Manahawkln Lake Dam is classified as “Small” size and
“Significant” hazard due to the following applicable
data :I.

Structural Height 12 feet
k 
~ 1-: Maximum Impoundment 435 acre-feet •

I Potential Loss of Life: No homes in downstream
I 

: flood plain as delineated
by SDF outflow.

Potential Economic Loss: Three highway bridges within
1/4 mile of dam. Route 180

• bridge would be overtopped by
breach outflow. Service Station

- -- 1 2000 feet downstream 0f dam would
~ 

-
~~~~ 

be flooded by breach outflow.
- ~~~

d. Ownership
•
~ 

•
~~

~~~~ Manahawkin Lake Dam is owned by the County of Ocean,
)_
~ R~ Court House, Toms River, New Jersey 08753. I

e. Purpose of Dam

i The purpose of the dam -Is the impoundment of a recreational
lake facility.

f. Design and Construction History
~1 

-&
~ 

-~ The earthfill embankment together wi th a timber spiliway
was constructed prior to 1929; it was described as being

• 
very old” in that year. In 1960, an inspection by the

• State of New Jersey revealed that the dam was in poor
I-

______  ~~ I- . •:-~~~~~~~~~ - -~~‘~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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condition and In need of Immediate repair. Subsequently,
the dam and lake were acquired by the Township of Stafford
and then deeded to the County of Ocean. The Engineering
Department of Ocean County designed a new splllway In
1964 which was constructed in 1968 by David Wright, Inc.

• The spillway reconstruction project included the construction
• of bulkheads along the edge of the lake on each side of

• the spillway for distances of approximately 30 feet to
-~~ the west and approximately 150 feet to the east, as well

as the construction of bu lkheads on each side of the
downstream channel for a distance of approximately 75
feet. In addition , corewalls were constructed in the - - -

embankment for a distance of approximately 50 feet on • -

each side of the spiliway and the ernbanknents regraded.
The present ou tlet wor ks were also construc ted as part of
the project.

Plans for the present spiliway and appurtenances mentioned
above were prepared by Richard E. Lane, P.E., Assistant
Ocean County Engineer , and dated June, 1964.

g. Normal Operational Procedures -

The dam and appurtenances are maintained by the Ocean
County Bridge Department. There is no fixed schedule of

- maintenance; rather , the Ocean County Bridge Department • 
- -

repairs and maintains the embankment, spillway , appurtenances

• : 
I and lake as needed.

The outlet pipes are used to drain the lake to facilitate
repaIrs and sediment and debris removal. They are not

• 

• used for emergency purposes during storms .

6 
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~~~~
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-~ 1.3 Pertinent Data
I ’  -

a. Drainage Area = 19.7 square miles

b. Discharge at Dam Site :

— 
Maximum known flood at dámsite Unknown

• Outlet works at pool elevation 84 c.f.s.
Diversion tunnel low pool outlet at

pool elevation N.A.
Diversion tunnel outlet at pool

elevation N.A.
Gated splllway capacity at pool

elevation - N.A .
I Gated spillway capacity at

• top of dam N.A.
• Ungated spiliway capacity at •
• • top of dam 1908 c.f s.

- i Total Sptllway Capacity at

I 

- top of dam 1908 c.f.s.

• 
• 

- 
• 

c. Elevation (Feet above MSL)

- • 
Top Dam 28.0
Maximum pool design surcharge 28.0 

•

Full flood control pool N.A. I~1
Recreation pool 23. 7
Spillway crest — Prir~ary 23.6

- Secondary 24.2
Upstream portal invert diversion

tunnel N.A.
Stream bed at centerline of dam 16.2

4 
~~~~~~~~ Maximum tailwater 20± (Estimated)
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d. Reservoir

Length of maximum pool 4270 feet - -:.1 Length of recreation pool 3900 feet
Length of flood control pool N.A.

e. Storage (acre—feet) -

Recreation pool 127 acre—feet - 

-~

Flood control pool tLA.

- 
I Design surcharge 400 acre-feet •

Top of Dam 400 acre-feet

f. Reservoir Surface (Ac res )

Top of dam 73 acres
Maximum pool 73 acres
Flood control pool N.A .
Recreation pool 54 acres
Spillway pool 54 acres

g. Dam

Type Earthfi1l
- - Length 900 feet

Height (Center Section 110 ft. long) 12 feet
Top Width (Center Section) 8 feet
Side Slopes (Center Section)

- Upstream 4 horiz to 1 vert.
r I 

— Downstream 1.5 horiz. to 1 vert.
Zoning 

- 
Unknown

- - Impervious Core Timber core wail
Cut off Steel Sheet Piling
Grout Curtain Unknown • -

•

8



Ii. Diversions and Regulating Tunnel N.A.

I. Spiliway •

I 
)1

- Type Curved overflow I
Pr imary Crest

Length 30 feet I

Elevation 23.6 feet 
•

Secondary Crest •
•

- • Length 40. 2 feet
-

- I Elevation 24 ,2
Gates N .A.

- Upstream channel N.A.
I Downstream Channel Rectangular section !‘.

wi th timber sides .

j. Regulating Outlets 
-

1, 2 — 30 CMP with gate in manhole—

~~i 
l~• ‘~ ?

.1

~~~ 
F~-

.1
LU I

- 
-



~~~~~~~~~~~~~~~~~~~~~~~ 
,.,

~
,— .

~~~~~ ~~~~~~~~~~~~~~~~ ~~
,

- _ _ _

Ill SECTION 2: ENGINE ERIN G DATA

2.1 Design - -~

No plans or calculations pertaining to the original construction
of the darn could be obtained. However, information was generated
at the time of the spillway reconstruction in 1968 and is
available. As mentioned in paragraph- of l.2.f., plans were
prepared in 1964 including the followi ng:

1. Plan of dam and appurtenances

- - 1 
2. - Plan , elevation and section of spiliway - -I

3. DetaIls of spillway crest and dam appurtenances
4. Logs of two borings made In the spiliway area
5. Profile and cross-sections of downstream channel •

6. Estimate of construction quantities
7. Location of dam

In addition , calculations pertaining to the reconstruction
were obtained. These include hydraulic analyses of the spillway - 

-

- 

- and downstream channel as well as hydrologic analyses of the
drainage basin.

Design of the spiliway In 1964 was based on the requirement
that the spiliway be able to pass the design flood while
maintaining a minimum freeboard of 1.5 feet. The design flood

peak intensity was computed to be 1170 cfs. The capacity of
the spiliway was computed to be 1280 cfs with lake stage at
elevation 27.0 which allows 1.5 feet of freeboard.

L i~

10
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) 2.2 Construction

I • No records are availabl e pertaining to the construction of the
• original darn which was built prior to 1929. The splllway ,

outlet works and bulkheads were constructed in 1968 and certified

- I 
as being completed in accordance with the approved plans and

- specifications by Lawrence F. Wagner, Ocean County Engineer on
- - 

~- January 21, 1969. 
I

- 
I •

2.3 Op~eration

No records of operation of the lake or dam are available. 
I

-

• 

Seven past inspection reports have been obtained and are
I summarized as follows:

- I

H Prior to reconstruction of spiliway:

5—10—29: Timber sluice type splllway in poor condition; timbers 
J 

~

rotted.

• • 

• 9—29-60: Both the control structures and those parts of the embank-
ment adjacent thereto in need of immediate repairs.

I

3—16-67: Dam structural ly unstable. Downstream face of
‘
~~• ~~• 

- 

embankment eroded and concrete walls abraded to a point • - 

4
- of failure. -

~~~
-

~ hi

• Ouring reconstruction of splllway :

i, - 5—13—68: Construction work found to be progressing sat-Is
factorily.

- -- - 

H
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-

Subsequent to reconstruction of spiliway :

7—7—70: Spillway maintained according to approved
plans. Spillway in good condition.

8—5—71 : Spiliway maintained according to approved
plans. Splllway in good condition .

7—11—72: Spillway is being maintained according to the approved
plans. Spillway is in good condition .

2.4 Evaluation

a. Availability

Availabl e engineering information is limited to that
which Is on file at the NJDEP. The NJDEP file contains
copies of plans, calculations, correspondence and photographs 

—

available for inspection at the offices of the Bureau of I

Flood Plain Management, 1474 Prospect Street, Trenton, I 
-

N.J. Available from the Ocean County Engineering Department -

- • are plans of the spillway which duplicate those in the
NJDEP file.

b. Adequacy - 

HH- - 

•

The available information fo rms a fairly complete description ••-, 
-

of the subject darn with a few exceptions which are listed
in paragraph 7.l.b. •

12 

- -
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• I c. Validity

That information which was abl e to be verified was valid 
-

•

within a reasonable allowance for error. Data found In
I the NJDEP file which is at variance wi th the findings of

- 

- this inspection and evaluation are noted -in paragraph -
~

I 7.l.b. 
I

ii- ~~~~•
~i ‘9 -

• ~-1 -

- J i ~
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SECTION 3: VISUA L INSPECTION

3.1 FIndings

a. General

The Inspection of Manahawki n La ke Dam took place on
December 20, 1978 by members of the staff of Starch
Engineers. A copy of the visual inspection check list is

- 
contained in Appendix 1. The following procedures were

I 
employed for the inspection:

1. The embankment of the dam, appu rtenant structures

- and adjacent areas were examined .
2. The embankment and accessibl e appu rtenant

structures were measured and key elevations
• determined by hand level .
3. The embankment and appurtenant structures and

adjacent areas were photographed.
- I - 

4. A member of the staff of the Ocean County
Engineering Department was present to assist in - 

-

• 

-
‘ - the Inspection.

b. Dam

- 
• 

- The dam embankment is uniformly aligned horizontally.

I The surface general ly is sandy and bare wi th some areas
- 

- 
of grass on the downstream face in the vicinity of the
spiliway . The embankment east of the splllway is essentially
free of erosion wniiile the embankment west of the spillway
Is eroded to the extent that the timber corewall and

‘-~
1’ steel sheet piles are exposed and the crest elevation has

been decreased by approxImately 0.5 feet.

~~I4 ~
- J -~I
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The majority of the embankment west of the spillway
- 

consists of a long sandy berm approximately 2 feet high
(crest elevation 28. 5) and forming a crest located between
a beach area and commercial ly developed property along
Route 180. The only section of the 900-foot long dam
that consists of an embankment higher than two feet Is
located adjacent to both ends of the spillway and has a
total crest l ength of 110 feet (including the splllway
crest length).

No evidence of cracking , settling or seepage was noted In
the darn nor were any animal holes observed .

The generalized soils description of the dam site consists
of shallow surface alluvial deposits of stratified silty
sand with varying amounts of gravel deposited during the
(~iaternary Period and known as the Cape May Formation in
the Geologic Map of New Jersey prepared by Lewi s and
Kuninel. The shallow surface soils are underlain by
al luvial deposits of stratified fine micaceous quartz
sand with small amounts of silt with local thin layers of 

- -:
• gravel and clay deposited during the Tertiary Period and -

known as the Kirkwood Sands.

• Bedrock is In excess of 100 feet below the ground surface.

• 
• It is assumed that the dam is founded on the silty sands 

- 
-:

• of the Cape May Formation.

- 

I 

c. Appurtenant Structures

~1 - 
The crest of the spiliway appeared to be uniformly aligned ,

• although a major part of it was submerged by overflow at —
the time of Inspection . Water was flowing over the ‘

L

Ib~~~

_
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primary (elev. 23.6) crest of the spiliway and , therefore,

- the condition of much of the spillway surface was not

I 
clearly observed. In the sections of the spillway that

- I were dry, some eroding of the concrete surface was observed.
In general , however, all concrete appeared to be in good

• condition .

-• 
Reportedly, the outlet equipment is in good working
condition, although its operation was not observed at the

• time of inspection . The 30-inch diameter cM pipes were
observed at their outlet ends and appeared to be in good
condition . The manholes housing the outlet gates were
observed to be In good condition .

I d. Reservoir Area

Mana hawki n La ke, having a shape suggesting a rectangle,
is approximately 3/4 mile long wi th an average width of
600 feet. it is located primarily in a residential area
with the exception of its upstream end which lies in an
undeveloped, wooded area. -

- 

- 

Al ong most of its length , the lake has moderately sloping
shores, while the land at its upstream end is relatively - 

-

- 
- flat. A few docks are located along the edge of the lake

where residential development has taken place. 
- 

r

e. Downstream Channel

• 

I

The spillway outflows into Mill Creek which, in the
- j  proximity of the dam, is a straight channel with an earth

bottom and timber bul khead sides. It has a fairly uniform
bed free of weeds, pools, obstructions and debris. A
br idge crosses the stream approx imately 250 feet downstream ‘

r I  
frcm the dam.

16 
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SECTION 4: OPERATIONAL PROCEDURE S

4.1 Procedures

The level of water in Manahawkin Lake is regulated natural ly
by discharge over the two stage spillway of Manahawkin Lake
Dam. The two staged crest has fIxed elevations. Whenever
necessary for maintenance and repair the lake is lowered by
opening the outlet gates of the two 30—inch diameter pipes.
The lake reportedly has not been drained for a period of at
least five years. It is estimated that the time needed to

- -  

- 
- drain the lake is approximately 1 to 2 days.

4.2 Maintenance of the Dam

There is no program of regular Inspection and maintenance of
the darn and appurtenant structures. One of the provisions of
the permit for reconstruction of the spiliway specified that
Nan annual report shall be submitted describing the existing
conditions” of the dam embankment, splllway and appurtenances.
However , only three of the required annual reports have been
written. The last of these was completed in 1972. Maintenance
Is performed by the Ocean County Bridge Department as the need

I 
- :1 

- 
arises.

4.3 Maintenance of Operating Facilities

The slide—gates and the operating mechanisms used to open and
close them are maintained by the Ocean County Bridge Department
as the need arises. It could not be determined when the

‘-I I outlet conduits were last maintained .

~~~~~
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J 4.4 Description of any Warning System In Effect

- 
- - • There is no warning system in service now and none was utilized

in the past.

- 4.5 Evaluation of Operational Adequacy

• 
The operation of the spfllway , since its reconstruction in
1968 has been successful to the extent that the dam has not
been overtopped since then.

• The maintenance program for the dam appears to have been
fairly adequate. The spillway and top of dam are in good

- 
condition . However, some areas of maintenance have not been
adequately performed, such as the following:

1. Erosion of embankment not adequately treated; corewall
and sheet piles allowed to become exposed.

2. Erosion at end of bulkhead on west side of downstream
channel not adequately treated.

3. Bare areas on embankment not restored with grass.

1

;

~~ E~)
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- ~~ SECTION 5: HYDRAULIC /HYDROLO GIC

- 5.1 Evaluation of Features

a. Design Data

-
~~ The intensIty of storm water runoff that the spillway

should be able to handle is based on the size and hazard
- classification of the dam. This runoff intensity, called

the spiliway design flood (SDF), is described In terms of
- return frequency or probabl e 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 Manahawkin Lake Dam falls in a
range of 100-year frequency to l/2PMF. In this case, the

- 
low end of the range, 100—year frequency, Is chosen since
the factors used to select size and hazard classification
are on the low side of their respective ranges.

The peak 100-year flood is 1660 cfs as calculated In -

accordance with analytical procedures contained in Special
Report 38 published by the NJDEP.

- 
Computations used to determine the spiliway discharge

• capacity are contained in Appendix 4. The spiliway was 
- 

— 

-

-

• assumed to have outflow characteristics of a broad crested
H

• weir with breadth equal to two feet.

II

The spillway discharge (wi th water level at the dam
crest) was computed to be 1908 c.f.s. The dam crest
el eva tion was taken to be 28.0 to account for the eros ion
in the vicinity of the spillway. Since the computed

19
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discharge is greater than the computed SDF peak (1660
c.f.s.), the splllway Is considered to be adequate according
to criteria developed by the U.S. Army Corps of Engineers.

• b. Experience Data

-
~ No records are available that would document the proper

operation of the dam and spillway since the spillway
I ii reconstruction in 1968. No records of lake level s are

• maintained.

- c. Visual Observations 4

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

d. Overtopping Potential • ~~
-
~~:

As indicated in paragraph 5.l.a., the dam would not be
overtopped during storms equivalent to the designated

I 
•
~~ 

- SDF. Detailed hydraulic and hydrologic analyses are

• contained in Appendix 4.

H-

~~1 

•
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SECTION 6: STRUCTURAL STABILITY

• 6.1 EvaluatIon of Structural Stability

a. Vi sual Observations

- - I The embankment appeared, .at the time of Inspection, to be
- structural ly sound wi th no evidence of cracks or differential

settlement.

• b. Design and Construction Data 
- 

-

The analysis of structural stability and construction
I : 

• 
data for the embankment are not available. The only

I 
- design and construction data available for the spiliway

- 

- 

are the drawings prepared by Richard E. Lane, Assistant
- Ocean County Engineer , prepared in 1964.

c. Operating Records

• -l 
There are no operating records availabl e for the dam.

- The water level of Manahawkin Lake is not monitored.

- 
•~ d. Post Construction Changes - -

- ~- 

- 
• 

Si nce Manahawk in Lake Dam was reconstructed in 1968,

- • there have been very few changes to the darn or the area
-~ surrounding it that could have significant effect on its

structural integrity. The following changes have occurred :

~~ 

_‘

~~1

- 1. VegetatIon has grown on the embankment.
2. The emban kment has become eroded .

_ _ _ _ _  
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e. Seismic Stability

Manahawk In Lake Dam is located in Seismic Zone 1 as
defined In ~Reconiiiended Guidel ines for Safety Inspection
of Dams” which is a zone of very low seismic activity. •

- t  Experience Indicates that dams in Seismic Zone 1 wIll
- ~• - have adequate stability under seismic loading conditions - -

- 
if they have adequate stability under static loading

-
, conditions. Manahawkin Lake Darn appeared to be stable

I under static loading conditions at the time of inspection.

~I1 ~
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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 Manahawkin Lake
Dam Is considered to be adequate according to criteria
developed by the U. S. Army Corps of Engineers.

The structural integrity of the dam appears to be adequate - :
based on visual field investigations. No report nor
written evidence was found that would contradict that
assessment. 

- -

-

Therefore, based on hydraulic and structural considerations,
Manahawkin Lake Dam is assessed as being satisfactory in
relation to guidelines devel oped by the U.S. Anny Corps
of Engineers. - -

~~~~

b. Adequacy of Information

Information was gathered from several sources , including:
1.) fIeld investIgation, 2.) plans, calculations and
correspon dence in NJDEP files, 3.) USGS quadrangle sheet,

- I 4.) aerial photography from Ocean County, and 5.) consultation
• 

- 

with Ocean County Engineering Department. The Information
‘ obtained is sufficient to allow a Phase I assessment as

outlined in “Reco,r~nended Guidelines for Safety Inspection
of Dams.TM

23
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Some of the absent data are as follows :

-
- 

~I 
1. Stream and lake elevation gauging records.

• 2. DescrIption of dam embankment fill materials.
3. Annual inspection reports subsequent to 1972.

c. Necessity for Additional Data/Evaluation

Although some data pertaining to Manahawkln Lake Dam are
not ava ila ble, additional data are not considered imperative
for this Phase I evaluation due to the size and hazard
potential classifications of the dam and its general
appearance of structural integrity. • 

• 
-

-

7.2 RecommendatIons

a. Remedial Measures
-1

- Based on visual inspection of Manahawkin Lake Darn and
• - 

pertinent data obtained as part of this evaluation , It is
recomended that the owner undertake the following remedial
measures in the near future :

1. The eroded areas on the darn embankment should

- 
- be properly filled and compacted in such a way

that the dam crest is made uniform at elevation
• 28. 5. A protective coating should be applied

to the exposed steel sheet piling before placing
fill.

2. A suitable stand of grass should be established
on the bare sect-Ions of the embankment.

I~~~ -
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3. The concrete splllway should be thoroughly
inspected and repaired as outlined below:

I • I~ 
a. Drain the lake to an elevation equal

to the invert of the outlet pipe .
• b. Sand blast all concrete, pressure

grout any major cracks and patch all
spalls and eroded surfaces.

- 
~

- c. Apply an epoxy preservative coating
to all surfaces.

4

- The impl ementation of the above measures will require
proper detailed design and the obtaining of applicable
NJDEP approvals. -

b. Maintenance

The owner of the darn 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
ava i’Iabl e to the public. A visual inspection of the dam •

and appurtenances by a qualified professional engineer
should be made annual ly and reported on a standardized
check—list form. Repairs should be made when required
and the following maintenance should be performed annually:
remove trees and brush from the embankment, fill and sod

- 
I 

- any eroded surfaces of the embankment and clear the
downstream channel . In addition , the lake should be

S lowered at least every five years at which time the lake —I:

- 

should be cleaned and submerged portions of the dam and
appurtenances inspected and repaired.

H

1 
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c. Additional Studies

I A detailed topographic survey of the dam and area around

- - the dam based on USGS datum should be undertaken by a
I I  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 mentioned in paragraph 7.2.b.

H

If!
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PHOTO 1
SPILLWAY
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PHOTO 2
F . • CONCRETE MANHOLE FOR SLIDE GATE ,

OUTLET PIPE IN SPILLWAY DOWNSTREAM FACE ,

20 DEC. 1978
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PHOTO 3
F UPSTREAM FACE OF DAM

I

PHOTO 4

- 
(D DOWNSTREAM FACE OF DAM

L 20 DEC. 1978
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PHOTO 5
BULKHEAD ALONG EDGE OF LAKE,

EAST OF SPILLWAY

I

PH OTO 6
• (

~) BULKHEAD ALONG EDGE OF LAKE,
WEST OF SPILLWAY

1 
20 DEC. 1978
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PHOT O 7
EXPOSED STEEL SHEET P I L I N G

WEST OF CONCRETE WINGWALL

S _

PHOTO 8
C I ) BULKHEAD ALONG WEST SIDE
I -

~~ OF DOWNSTREAM CHANNEL

- -
~ 

20 DEC. 1978

I 
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PH OTO 9
BULKHEAD ALONG EAST SIDE

OF DOWNSTREAM CHANNEL
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PHOTO 10• C DOWNSTREAM CHANNEL AND ROAD BRIDGE

20 DEC. 1978
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- 
CHECK LIST

• C 
HYDROLOGIC AND HYDRAULIC DATA

I ~ 
- ENGINEERING DATA

- 
- 

- 
- 

-

DRAINAGE AREA CHARACTERISTICS: Wooded with one large housing development

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 23.7(127 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY ): N.A. -

- 
ELEVATION MAXIMUM DESIGN POOL:_ 28.0 - - - 

-

• 
- 

ELEVATION TOP DAM: - 
- 28.0

- 

SPILLWAY CREST : Curved reinforced concrete
— 

- 24.2 JSecondary crest, length 40.2 feet) -

- a. Elevation 23.6 j_Primary crest , length 30 feet)

- 
b. Type uncontrolled nverflnw 

C

I C. Width 25 inches
- 

d. Length 70.2 feet (total )
e. Location Spillover entire length of spillway -

- 
f. Number and Type of Gates None

- - 
- 

OUTLET WORKS : 2 = 30” Diam. pipes - 
-

- 

a. Type Corrugated metal pipes - 

-

-

C 

- - 

- - . 

b. Locat ion through spiliway 
- 

S

- 

- - c. Entrance inverts 17.88 (plans)

- - d. Exit inverts 16.80 (plans) ~-

e. Emergency draindown facilities Sl ide gates in manholes

HYDROMETEOROLOGICAL GAGES:________________________________________ C

~ 

‘

~~

-

~ 
- 

a. Type N - A.

4 -~ b. Location - 
- N. A. -

~~
- .. Alc. Records ‘- - • -~~~~~~

MAXIMUM NON-DAMAGING DISCHARGE: 
- -i

(Lake stage equal to top of dam) 1908 c.-f.s. 
- -
‘
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Hydrologic Computations
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