
TL AD AOS8 818 HARRIS ECI ASSOCIATES WOODBRIDGE NJ F/I 13/2
NATIONAL DAM SAFETY PROGRAM. LAKE LEFFERTS DAM (P4400089). RARIT—EtCIUI
JUL 78 R GERSHOWITZ DAt W61— 78—C—01 00

UNCLASSIFIED

4 0 4
ObBS7~ _________________________________

_ .~
~HEUSi BEE



Approved for public release; 
____________________istrjbutjon unlimited

LE VE J~00 RARITAN RIVER BASIN
00

MATAWAN CREEK, MONMOUTH COUNTY

NEW JERSEY

LAKE LEFFERTS DAM

PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

r

NJ 00089 

~_!i1C...) U~~i~~ u \T~1~~
I I I  (~~~~F

iii ~~ I[J l / ~~~~~~~~~~~~~~~~

i A1~~~~
_ _ _ _ _ _ _  • •

DEPARTMENT OF THE ARMY’~~~. 
~~~~~~~~~~~~ ~~~~~~

.

PHILADELPHIA DISTRICT ,CORPS OF ENGINEERs:~~~~~: ~
)

CUSTOM HOUSE - 2D & CHESTN UT ST REETS
PHILADELPHIA , PENNSY LV A N I A  19106

JULY 1978

78 09 ij  ui~— —



SECURITY CLASSI FICAWION C••
~ THIS PAGE (W~ .n Oat. Entered)

D
~~~~

n
~~

1. 
~EkI~~~ Ir~ I ~~~~~~~ READ INSTRUCT IONS

1’. F~~JI% I LnJ~..VM I~ I ~ I IUI’~ ~~~~~~~ BEFORE COMPLETIN G FORM
I. REPORT NUMBER 2. GOVT ACCESS ION NO. 3. RE CIPIENT S CATALOG NUMBER

NJ00089
4. TITL E (aid Subtitle) 5. TYPE F REPORT & PERIOD COVERED

Phase I Inspection Report 4
National Darn Safety Program £IN~L ~ .~~~Lake Lefferts  Darn 6. PE~~~_____

Monmouth County , N .J .
7. AUTHOR(.) ~— 

4..~ CONTRACT OR GRA NT NUMBER(.)

Robert Ce~1(~howitz, P.E. (j
~ 

‘(DACw61-78-C-~ I
7ó~~~~~ /

9. PERFORMING ORGANIZATION NAM E AND ADDRESS t O. PROGRAM ELEMENT. PROJECT , TA SK

Harris—EC I Associates I AREA & WORK UNIT NUMBERS

453 Amboy Ave .
Woodbridge, N.J. 07095

i t .  CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DAT5 ,

U.S . Army Engineer District , Philadelphia ~Ju1y, i9~78 /
Custom House , 2d & Chestnut Streets 1~~~~~UMBER OF PAGES

hilade hi , Pennsylvania 19106 100
14. MONITORING AGENCY NAME & A D DR ES S( I I d if f e r e n t from Controlling Office) IS. SECURITY CLASS. (of thie repo rt)

I~~i /1
’ 

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

Unclassified
/ I5a~ DECLASSI FICATION/ DOWNGRAOING
/ SCHEDULE

IS. DISTRIBUTION STATEMENT (of thI. Report)

Approved for public release ; distribution unlimited.

(i~R2EIiEi~ iii 
4

I?. DISTRIBUTION STATEMENT (of th. ab.i ai4 red-M-Hl.s *2G,U4JUr*l~&-haUt R.port) I1 . . \ ~~
National Dam Safety Program. Lake ‘

.~~~ ~~~~~, 
.‘

Lefferts Darn (N300089). Raritan River 
~ 

..

Basin , Ma tawan Creek , Monmouth Coun ty , ‘~ ~~: 
//

IS. SUPPLEM ENTARY NOTES New Jersey. Phase I Inspection Report. \ ‘

Copies are obtainable from National Technical Information Service , Springfield,
Virginia, 22151.

19. KEY WORDS (Co~ t1nu. on r.v.r .. aid. if n.c.a.ary aid Identify by block number)

Dams --New Jersey
National Darn Safety Program Phase I
Darn Sa fe ty
Dam Inspection. Lake Lefferts Dam, N.J.

10. A~~~TRACT (Ca~t~~u. ,.v.r.e .f~~ if n.c..wy ~~~ iden tify by block atenb.t)

~This report cites results of a technical investigation as to the dam’s ade-
quacy. The inspection and evaluation of the dam is as prescribed by the
National Dam Inspection Act, Public Law 92-367. The technical investigation
includes visual inspection, review of available design and construction records ,
and preliminary structural and hydraulic and hydrologic calculations , as
applicable. An assessment of the dam’s general condition is in cluded in the
report .

DO ~~~ EDE flOw OF I NOV 65 15 OBSOLETE

j/~ ~~~
. 

~~~ 

~~~
E
~~~,

IM1/FLASSIFICATION OF THIS PAGE (WP~ai Data Ent.r.d~~~ ) ~. .



-. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.— --.

NO T I C E

TH I S  D O C U M E N T  H A S  B E E N  R E P R O D U C E D
F R O M  T HE B E S T  CO P Y F U R N I S H ED US BY
TH E SPONSORING AGENCY.  ALTHOUGH IT
I S  RE C O G N I Z E D T HA T CER T A I N  PORT IO N S
ARE I L L E G I B L E , I T I S  B E I N G  R E L E A S E D
IN THE I N T E R E ST O F M A K I N G  A V A IL A B L E
AS MUC H I N F O R M A T I O N  AS P O S S I B L E .

~On

~~~~~~e~ tOf l  0
0

:i~ s~e

78 (
~9 ~~~~~~~~~~~



DEPARTMENT OP THE ARMY
PHILADELPHIA DISTRICT CORP* 0? ENGINEERS

I~~ REPLY d Y ER 10

NAP N—D

!Iono rahle Brendan T . byrne

~ov~ rnor of New J.~rsev s i /~UG 1q73
Trt’nton , ~~ Jersey (

~S.~2l

Dear Governor I~yrne :

Inclosed is the Ph:~~c~ inspection ls’ e o , rt  for Lake Le ffe r t s  Dam in
Mornsoiith County , Nest Jerse y wh i .:h lic. s been p repared under author izat ion
of the Darn Ins p~ ct tot~ .~cc , Publi c Law ~2-3ô7.  A brief assessment of the
dan ’s condition is given on the f i rs t th ree pages of the report .

Based on visual lnsp e& ’t ion .  available records . calculations and past
operational performance , Lake Lefferts Darn is jud ged to be in fair
overall conditIon . 1 owi.ver , t~w. ~am ’~: spiliway is considered seriously
inadequate sinec 4 .~~~ rc~nt of the !‘~ o~ .~~le xir~um Flood (P~F) would
overtop the ~~~~ ~~c, j nsti r~ ~de4u ~icy of the structure , the foi1owin~actions , as a i f  i ~~~~~ arc rr commended :

a. The s~ ill~~v,’~s adequacy s~euLd he deterained by the owner ,
emp loy in g a quali ftL~~, professional consultant , usin~ more sophist!eated
methods and procedures within si~ months from the date of approva l of
this report. Also , a st udy to investt ~ ate augment i n~ the s~’il2i?a v capacity
should he. Ir i inedlately unde r t & .cn  ~in~ comp leted wi thin  nine month s Iron the
date of approval oi. this rep ort.  C.ny remedial measurt s necessitated as
a result o . these studies should he in1 ti.~ te.d in calendar  year 1979 . In
the int er im , a de ta i l ed  emer nrv  operat ion p lan  and warnin:’ aystern ‘Thouj d
br~ ~rot~~tly developed . Also , dLL r th s~ rc riod s of u nu s u a l l y  beavy p r ec ip it at ion ,
r~r ounJ -the —cj oc1:  surveil lance should he provided.

~~~. Engineer ing and subsurface investI~, i t i o ns end s tudies  to determine
the s t ructura l  s tabi l i ty  of the ‘eflected left dc~’nstream emban~~cnt retaining
~.ili and the lateral n t ab i l i ty  of the sp il.lway :‘nd hr id~e seelio n should be
(:O~ d i e t e d  wi th in  nine month s  from tl~e date of approva l of the report .  Any
remcdfa .l action necessitated as .i r e su lt  of these investi’;atiorts and studies
should be init iated in calendar year 1°79 .



NAPEN—D
Honorable Brendan T. Byrne

c. The do~iistreati area at the le f t  emb an kment should he regraded for
prope r drainage auay from the foo t of the re tain in~.: va il ‘.:~ t h in  6 m onths
from the date of approva l of this  report .

d.  The inoperable 24—inch d [ ;imct er  io~: leve l outlet  s~ outd be restored
to full operational use \.?~ thin three monthc fro;~ the dat~ of approval of
this report .

e .  The dar~’s haz ard  ~‘o t r t l a ~ cate~:ory should P.’ changed f rom “high ”
to ‘s ign i f i c a n t .

A copy of the r er o rt  i~ b & n .~. ~~~~~~~~~~ t :. ‘~ir ~ 
‘
. •~~f : j r., ‘ew

Jersey Department of tiriv~ ro~~ . &n ~ al  ii . ~o c ; ~~~
. 
, ‘ L si r.~~tc  S t a t e

Off ice  contact f ar  th~ ,‘ r ’~ T i .. ‘1 ~ . f f  ye Lv’ i-. of tbe ~~~~~ of this
l e t te r , a copy ~Ji l  also ne :;ont  t i  • ‘r y r i ’~~rnan ~~~~~ J .  ~~arc  of the
Third Dis t r i c t .  V n de r the  ‘av I ’~ f ,  i~~ f the ~‘r t  ‘ ‘rn of In f er r ’t i on  Act ,
the inspection r epor t  ~.l l l  t o  ~u 1’~ .o release b y t~’1~ o f f i ce , upon
r equest , t h i r ty ~~~~ a f t e r  r ~~ ( at e  

~~~~ this ] ett~ r.

Addit io nal copies o~ this report  r ~~~~ be obta ined fr a ~ t~.e ‘~~t i o n a l
Technical Information Services ( .‘~Ti~’).  Sp r ingf i e ld , Vir~ 1nIa , 22161
at a reasonable rn ~~t .  i’lease al lo ’i  four to six wee~:c fr oi ’. th e date of
th is let ter fo r ~TIS to have co”ie.s of the repor t available.

An important aspect  of the °~ar~ t~a f e ty  Pro~rarn will be the inplenentatIoi~
of the recornmendation~ made as a result of the inspection . We accordingly
request th a t  we he advised of proposed actions t aken  by the Sta te  to
implement our recommendations .

Sincerely yours ,

I lad 7 / JALT S C.
As stated Colone], Corps of Engineers

District Engineer

Cy furn;
“r. Dirk C. Uoftnan , P.E.
Depar tment of F.nvironmental Protcctton
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CORPS OF ENGINEI RS ASSESSMENT OF CENERAI. CONDITIONS

Based on visual inspection , available records , caleulatlona and past
operational performance , Lake Lefferts Dam is judged to he in fair
overall condition. However , the darn ’s spillway is considered seriously
inadequate since 4 percent of the Probable Maximum Flood (PMF) would
overtop the damn . To insure adequacy of the structure , the following
actions , as a minimu m , are recommend ed :

a. The spiliway ’s adeq uacy shou ld he determined by thc’ owner ,
employing a qualified , professional consultant , using more sophisticated
methods and procedures within six months from the date of approva l o~
this report. Also , a study to investigate augmenting the spillwav capacity
should he immediately under taken  and completed w i t h i n  n i n e  month s from the
,~at e of approval of this report .  Any remedial  measures necessitated as
a result of these studies shou ld be initiated in calendar year 1979. In
the in te r im , a detal led ~mergcncy operation plan and warning system shou ld
he promptly developed. Also , during periods of unusually heavy precipitation .
around—the—clock surveillance should be provided .

h .  Eng ineering and subsu r face  investigations and studies to determine
the structural stabili ty of the def lec ted  le f t  downstream embankment r e ta in ing
wall and the lateral s t a b i l i t y  of the sp i liway and brid ge section should he
completed within nine months from the date of approval of the repor t .  Any
remedial action necessi t oted  a ;  a r e s u l t  of these investiç’atIcns and studics
should be initiated in calenda r year i~

’)79.

c . The downs trea art ’:I at. t h ’  1 ‘ i t  eHiashnen  t sh c’ul d ic r: ~‘g r a d e d  f o r
proper dra inage  aunv f r o~ the f o n t  al the r e t a f n i np  wall w i th In  f m onths
from the  da te  of a pp r o v a i  of t ’ i• a re~) or t .

d. The Inoperable 2 4 — i n c h  d i a m e t e r  low level outlet should be rest ored
to f u l l  operational i ts~

. wi th in  three  months from t b :  d a t e  e~ appr ov al of
this report .

e. The dan ’s h azard poten t ial category should he changed f rom “h igh ”
to “sign i f i c a n t . ”

y 
~~
-

APPROVtD;~~~~~~~~,e~~? 2 !’

)AME~ C. TON
“Colonel, Corps of Engineers
District Engineer

DAIF : ~~1’ /Ih V; /f
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lake Lefferts Dam, I.D, NJ 00089
State Located: New Jersey
County Located: Monmouth
Stream: Matawan Creek
Date of Inspection: May 8 and 10, 1978

Assessment of General Condition of Dam with Respect to Safety and
Recommended Action with Degree of Urgency

Lake Lefferts Dam has a seriously inadequate spi liway capacity , which
can pass 3.3 percent (estimated) of the Probable Maximum Flood (PMF).
This determination was made according to Corps of Engineers screening
method procedures and should be checked by the owner using more accu-
rate methods and procedures. Overtopping of the dam could lead to
embankment failure , even though the present dam has withstood many
overtoppings in the past 23 years without serious damage. A study to
investigate the alternatives for augmenting the spillway capacity and
formulate a plan of action shoul d be completed withi n 9 months .

• The embankment’s left downstream retai ning wal l has
defl ected , indicating conditions in variance wi th
design assumptions. Engi neering data is needed to
assess the stability of this embankment section, and
needed data should be acquired wi thin 6 months , and
a stability assessment shoul d be completed wi thin
9 months.



• The lateral stability of the spillway and bridge
section is questionable and needed engineering data
should be acquired within 6 months and a stab i l ity
assessment completed in 9 months.

• The inoperable 24-inch diameter low level outlet
should be restored to full operational use within
3 months.

• The poorly draining area downstream of the left
embankment should be regraded within 6 months.

• A communication channel should be established be-
tween the owner and Matawan Borough Pol ice to
formulate a plan to bar access to Aberdeen Road
and Ravine Drive at times of impending dam over-

* toppings. -

• The hazard ‘potential category should be changed
from “High” to “Significant ” ._

(1~~6~
’ 
,LcIp~v~~

’
, Pc.

Robert Gey~~owitz, P.E.

~kW

~~~~~~~~~~~~ ~~\~~
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

LAKE LEFFERTS DAM , N.J. ID 00089

S E C T I O N  1

1. PROJECT INFORMATION

1.1 General

a. Authority
The Dam Inspection Ac t, Public Law 92-367 of August 1972 authorizes
the Secretary of the Army, through the Corps of Engineers to initiate
a program of safety. Inspections for Lake Lefferts Dam were carried
out under Contract DACW6I-78-C-O100 to the Department of the Army,
Philadelphia District , Corps of Engineers by the engineering fi rm of
Harris-EC I Associates of Woodbri dge, New Jersey.

b. Purpose of Inspection
The purpose of the inspection and evaluation is to identify conditions
which threaten the public safety and thus permi t the correction of the
conditions in a timely manner by the owners. The National Inventory of
Dams will be updated by the data acquired during the inspection .

1.2 Description of Project

a. General Descri ption of Dam and Appurtenances
Lake Lefferts Dam consists of a combined semi-circular concrete spiliway
structure abutting on a concrete bridge which spans across the channel
of Matawan Creek. The spillway and bridge structure is adjoined by an
earth roadway embankment on both sides. The thrust of the semi-circular1



weir section is taken by the riassive concrete abutment sections of the
bridge. Both the spiliway and the bridge abutments are founded on
timber piles. The head water cutoff was originally achieved by 4-inch
thick timber sheet piles driven under the upstream face of the sem i-
circular weir wall and continued under the bridge abutment wingwalls
and the upstream face of the adjoining embankments. The cutoff under
the spillway was improved in 1930 as described in Section 2.2. The
bridge deck is composed of concrete encased steel beams.

Mounted on the upstream face of the semi-circular spiliway section are the
low level outlet pipes; one 30 inches in diameter , the other 24 inches.
These low level outlets are operated by gate operating stands resting
on the spiliway crest with extension cranks accessibl e for operation
from the upstream sidewalk of the bridge. The dam crest is paved
as a roadway, accomm odating two bla ck topped lanes with a sidewal k on the
upstream side and a shoul der on the downstream side. The road is named
Ravine Drive.

The embankment is retained on the upstream side by a creosoted timber
bulkhead wall and on the downstream left abutment side by a timber pile
supported, timber sheeted retaining wall. The downstream right abutment
embankment has a conventional sloping face for most of its short length,
but the transition to the concrete wingwall of the spillway bridge is
made by a short, timber pile supported, timber sheeted retaining wall.

The downstream channel of Matawan Creek is tidal and meanders within low
banks in a wide downstream tida l plain. The immediate channel banks
downstream of the bridge are armored with grouted riprap for a distance
of approximately 90 feet and the channel floor is similarly protected
for approximately 40 feet.

Lake Lefferts is relatively shallow and extends for 7,300 feet upstream
of the dam axis. The reservoir rim is moderately steep and covered by
vegetation.
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b. Location
Lake Lefferts Dam is located on Matawan Creek at the Borough of Matawan,
Monmouth County. The nearest downstream community is Matawan itself.
Matawan Creek forms a small independent basi n d ischargi ng di rectly into
the Raritan Bay part of the Atlantic Ocean.

c. Size Classification
Lake Lefferts Dam is classified as being “Intermediate ” on the basis of
its reservoir storage volume , which is more than 1 ,000-acre feet, but
less than 50,000-acre feet. It is classified as “Small” on the basis
of its total height , whi ch is less than 40 feet. The overal l size
classification is the larger of these two determinations, and accordingly
the dam is classified as “Intermediate” in size.

d. Hazard Classification

• In the National Inventory of Dams, Lake Lefferts Dam has been classified
as having “High Hazard ~ tentia1” on the basis that failure of the dam
would cause excessive property damage to residences downstream, and could
potentially cause more than a few deaths. Visual inspection of the down-
stream tidal flat shows that breach of the dam would cause l ittle damage
to residences whi ch are located on hig h ground but could be hazardous
to people utilizing the low lying Aberdeen Road. Accordingly, it is
proposed to change the Hazard Classifi cation Potential to “Significant ”.

e. Ownership
According to Monmouth County officials , Lake Lefferts Dam was built by
Jacob Lefferts and title should be In the hands of his successors. An
inspection report in the New Jersey Department of Env ironmental Protection
files, dated September 27, 1955, states: “The County also owns and is
responsible for the spillway structure, which fact was confirmed by a
later conference in Freehold wi th Mr. Preston, County Road Supervisor”.
At present, the County operates the low level outlet gates. Accordingly,
ownership of the dam Is attributed to Monmouth County.

3



f. Purpose of Dam
The purpose of the dam is to impound water for recreational purposes.
The normal uses are small boating, fishing and swimming .

g. Design and Construction SpiIlway
The spiliway and bridge structure and embankment were originally designed
in 1927 by the Monmouth County Engineer, according to drawings supplied
by the County and built in the same year by Robert S. Findley . The work
was completed in 1928. Plans exist for raising the spiliway crest and
roadway by two feet but apparently this scheme was never carried out.
La ter, the spiliway crest was repeatedly modified to gain extra spillway
discharge capacity at the freeboard available. It is currently approx-
imately 0.6 of a foot below its originally constructed level .

The Borough of Matawan took over the operating control of the dam in
1929, but control of the operation has currently reverted to Monmouth
County. The dam has a record of being overtopped several times and was
partially washed out in 1944 and 1955. According to data in the New
Jersey Department of Environmental Protection (NJ-DEP) files , the current
bulkheaded and retained embankment fill dates from a reconstruction after
the 1955 washout.

In 1970, the riprapped downstream channel section was added to protect
the spillway and bridge section from being underm ined.

h. Normal Procedures
The dam is very carefully controlled by the Monmouth County operators,
since it has a very low spillway capacity at the available freeboard.
The low l evel outlets are frequently opened in anticipati on of and during
periods of rainfall. According to the County Engineers , overtoppings
can usually be avoided by timely openings of the low level outlets.

4



1.3 Pertinent Data

a. Drainage Areas
At dam site, the drainage area is 6.1 square miles.

b. Discharge at Dam Site

Maximum known flood at damsi te: Estimated at 1 ,420 cfs on August 19,
1955. No f irm records ava i lable
after 1955.

Warm water outlet at pool elevation: None
Diversion tunnel low pool outlet at
pool elevation: NA
Diversion tunnel outlet at pool
elevation: NA
Gated spiliway capacity at pool
elevation: 208
Gated spillway capacity at maximum
pool elevation: NA
Ungated spiliway capacity at
max imum pool elevation: 355 cfs
Total spillway capacity at
maximum pool elevation: 619 cfs

c. Elevation (ft. above MSL)

Top dam: Approx . Elev . 16.4 at the low point
Maximum pool-design surcharge: Elev. 16.4
Full flood control pool: NA
Normal pool: Elev. 14.4
Spillway crest (gated): NA
Upstream portal invert diversion
tunnel : NA
Downstream portal invert
diversion tunnel : NA
Streambed atcenterline of dam: Elev . 0.4 estimated
Maximum tailwater: Tidal; Mean High Water Elev. 3.04.

Tailwater at high stream discharge could
be controlled by culvert under N.Y. and

• Long Branch R.R. embankment downstream
of dam.5



d. Reservoir

Length of maximum pool : 7300 feet
Length of normal pool : 6200 feet
Length of flood control pool : NA

e. Storage (acre-feet)

Normal pool : 1,450 AF
Flood control pool : NA
Design surcharge: 1,800 AF
Top of dam: 1,800 AF

f. Reservoir Surface (acres)

Top dam: 97 Acres
Maximum pool : 97 Acres
Flood-control pool : NA
Recreation pool : 75 Acres
Spiliway crest: 75 Acres

g. Dam

Type: Earth embankment , timber bulkheaded &
retained with central semi—circular
concrete spiliway .

Length: Approx. 430 feet
He igh t: 16 feet
Top width : Varies, approx. 44 feet is typical
Side slopes: Vertical , timber sheeted and retained

for most of length. Right abutment has
a short length with a downstream slope
of approximately 2H on lv.

Zoning:
Impervious core: Unknown
Cutoff: Timber sheeting
Grout curtain: None

6
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h. Diversion and Regulating Tunnel

Type: NA
Length: NA
Closure: NA
Access: NA
Regulating facilities : NA

i. Spiliway

Type: Semi-circular concrete arch
Length of weir: 38 feet
Crest elevation: 14.4 MSL
Ga tes: None
U/S channel : None
0/S channel : Bridge opening 24-foot wide with

verti cal abu tments, followed by
riprapped channel section 80-foot
long.

j. Regulating Outlets

Type: One 30-inch diameter and one 24-inch
diameter through concrete spiliway
arch.

Length: Short tube
Closure: Gate valve mounted on upstream side
Access: None, valves are underwater. Stems

extend up to sidewalk

7



S E C T I O N  2

2. ENGINEERING DATA

2.1 Design

Drawings available from Monmouth County and the files of the New Jersey
Department of Environmental Protection (NJ-DEP) do not adequately define
the dam as it stands today. The various drawings date back to the ori-
ginal construction and are clarified and annotated as follows: (see
Plates, Appendi x B)

• Drawings 2 and 3
The drawings show details of the semi-circular spiliway and spiliway
bridge structure. The County Datum used is 10 feet below the NGVD datum
based on Mean Sea Level. These drawi ngs show a single 24-inch diameter
outlet, but a second 30-inch diameter outlet has been added since, on
the right side of spiliway semi-circle. The origina l crest has been
repeatedly altered.

• Drawing 4
This drawing shows a proposed raising of the spillway crest and roadway
by 2 feet. The County bel i eves this work was done, but if it was, the
current grades of the roadway and crest do not reflect this alteration.
The County elevation datum was used in this drawing .

• Drawing 5
This drawing shows the road retain ing wall as rebu i l t after the 1944
washout but before the 1955 reconstruction after hurricane Diane. The
retaining wall system on the downstream face on the left abutment is
different in details from what is currently observable in the site.
The right downstream retaining wall corresponds to the current condition .

8
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No plans for the reconstructed timber retaining wall on the left down-
stream face or the timber bulkhead on the upstream side have been
uncovered.

• Drawings 6 and 7
These drawings are topographic surveys taken in 1968 and 1970 in connec-
tion with the proposed construction of the riprapped reach of downstream
stream channel compl eted in 1971. The embankment grades and spiliway
crest elevation are keyed to the NGVD (MSL) datum.

Extensive data in the NJ-DEP files relates to the inadequacy of the dam ’s
spillway to pass flood discharges of intermediate frequency. One of the
continuing problems mentioned is that the roadway fill has settled signi-
ficantly in the past thus reducing the available freeboard and concurrently
reducing the quantity of water the spiliway can pass without overtopping
the road. The bulkhead sheeting on the upstream face and the downstream
timber retaining wall wereapparently attempts to control roadway settle-
men ts, and to contain the roadway in order to cope with the overtopping
problem. As mentioned before, the spiliway crest has been repeatedly
modified and currently it is approximately 0.6 of a foot below its ori-
ginal level .

No design computations have been uncovered concerning the stability of
the spiliway structure, the roadway embankment or the structural design
of the downstream embankment timber retaining wall.

A check list for engineering data is included in Appendix A.

9
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2.2 Construction

The availab le data on construction uncovered for thi s report came from
data in the NJ-DEP files and relates to the original construction and
some early leakage problems .

At the time of construction of the spiliwa y and bridge structure, the
naterial at the footing level was fine sand overlain by 2 feet of black
swamp muck. The fine sand layer extended down to a depth of 13 feet,
under which a 14-foot layer of hard clay was found . Coarse sand of
undetermined thickness undei lays the clay. To support the spiliway and
bridge structure, timber bearing piles , 50-foot long were driven to
refusal using a No. 9 Terry Steam hammer. Penetration was between 46
a~~48 feet below footing elevation. A doubl e row of 4-inch T&G timber
sheet piling, 12 to 16-foot long , was driven around the spillway pen-
reter and the adjacent bridge abutment. A single row of 4-inch T&G
tirr.ber sheet piling was continued on the upstream face of the right
€~thankment for 70 feet beyond the bridge and on the left upstream face
for 340 feet beyond the bridge. The single row sheeting at the embank-
i~ent had a length of 14 feet. In 1930, a leak devel oped causi ng a boi l
downstream of the bridge. A single row of steel sheet piling was driven
around the perimeter of spiliway and 12 inches upstream of it, conti-
nuing for 3 feet along each bridge abu tment. The space between the
new sheet piling and the existing concrete was filled with concrete.
In 1931 , a similar series of boils developed and was stopped by place-
rent of 5 to 6 truck loads of clay in the area of the left upstream
bridge abutment wingwall and extended 15 to 20 feet to the left of the
wingwall . The leakage was thought to be caused by displacement of the
e~bankment sheet piling by settlement of the embankment fill.
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2.3 Operation

No data pertaining to the past operation of the dam were uncovered .
The dam i s currently operated by Monmouth County and the lake level is
closely control led by opening of the 30-inch diameter low level outlet
in anticipation of and during rainstorms with any significant accumula-
tions of precipitation , in order to prevent roadway overtopping incidents.

Since the discontinuance of the U.S.G.S. gage at Lake Lefferts, lake
elevation records have not been kept.

2.4 Evaluation

a. Availability
The availability of engineering data is not considered fully adequate to
assess the safety of the structure for the Phase I Inspection . Missing
data pertains to the engineering properties of the embankment , its zoning
if any, phreatic l evels in the embankment and the subsoil parameters.
Acquisition of this embankment foundation data is deemed especially im-
portant in view of the apparent continued settlement of the embankment
under its own load and the hydraulic loadings imposed by the reservoir
water.

Data relating to tatiwater levels at one half to full PMF are needed to
assess the stability of the spillway. The downstream railroad embankment
culverts could impose a constraint on tailwa ter levels and should be
included in the investigations.

No single set of drawings is available depicti ng current conditions along
the embankment and the bulkhead and retaining walls. Typical cross sec-
tions are needed at various critical places along the axis. The owner
should assemble such a set and fill In needed Information as required
by additional surveying.

11

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

~~~-— —~~~--~~~~~~‘- ‘ - •  ~~d4



A check list of Engineering Construction and Maintenance Data is in-
cluded in Appendix A.

b. Adequacy
The engineering data assembled is not considered fully adequate for the
Phase I inspection. Data required for ful l assessment of safety is
listed in the paragraph above. This data is also required to properly
assess the available alternatives for correction of deficiencies un-
covered.

c. Validity
The validity of the data assembled for the spillway and bridge is consi-
dered adequate based on analysis of survey data taken in 1968 and 1970
and confirmed visually during the field inspection. The data assembled
for the embankment is not considered valid at all , since it represents
construction that has been destroyed by the flood of 1955. The owner
should assemble a valid set of drawi ngs reflecting current conditions.

12
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S E C T I O N  3

3. V isual Ins pection

3.1 Findings

a. General
Lake Lefferts Dam is in fair overall condition physically, bu t has a
seriously inadequate spiliway capacity because of an extremely low
freeboard aggravated by the apparent continued settlement of the em-
bankment.

b. Dam

• Spillway
The top of the spillway crest is eroded , with some steel reinforcing
bars exposed. The crest is not fully level , and variations of up to
1.5 inches are detectable. Minor horizontal and vertical cracking was
visible on the downstream face. There is some local spalling of concrete
adjacent to the righ t low l evel outlet.

• Spillway Bridge
The condition of the abutments are good , there is no significant cracking ,
and the concrete surfaces are in acceptable cond iti on. There is some
local surface spalling visible on the downstream face. The upstream
left parapet wall is leaning into the pool. The bridge superstructure
is in acceptable condition.

• Embankment
There is no evidence of leakage •r seepage at this time. The upstream
timber bulkhead sheeting is in good condition , for the portion visible
above the lake level .

L. - •~~~



The downstream face on the right abutment has adequately flat slopes
and the timber retaining wall connection between embankment and the
concrete bridge wingwal l was in good condition. The vegetation on the
l eft downstream bank area is properly maintained and controlled

The downstream face of the l eft abutment is supported for its full
height by a timber retaining wall. The face sheeting is supported by
a system of vertical and battered timber piles. Where no batter piles
are used , the vertical piles are tied back into the abutment. A section
of the retaining wall has moved forward approximately 12 inches over a
length of approximately 75 feet, starting at a point about 125 feet
to the right of the spiliway bridge. At this point , the vertical piles
lean downstream , and the batter piles have probably punched down. The
embankment has , in the past, settled and the settlement process is
apparently slowly continuing , based on rough freeboard measurements
made on the visual inspection as compared to 1968.

• Survey Plats
The cond ition of the downstream timber retaining wall was structurally
sound . The area downstream of the wall is poorly graded , hummocky , and
retains tidal and surface runoff water. Vegetation growth is poorly
controll ed.

• Low Level Spillway
The spillway structure contains two sluice gates, located on the upstream
face of spillway wall ; a 30-inch diameter gate on the right side of the
semi-circle and a 24-inch diameter gate on the left side. Both outlets
exit on the downstream side of the spiliway wall at an approximate
centerline elevation of 4.3.

Both gates are of the pressure seating type, equipped with manually
operated, 90-degree bevel reduction gear drives , manufactured by Coffin
Valve Company. These gate operators are connected by means of a standard

14
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universal joint (Hooke’s type) to an extension shaft. The extension
shafts allow the sluice gates to be operated from the surface of the
roadway which bridges the spiuiway. The univers~1 joint on the 24-inch
valve is worn and is quite loose. In addition , the support guide for
the extension shaft has broken loose from the concrete spiliway . In
its present condition , this gate cannot be operated with any reliability .
These items should be replaced . The other operator and extension shaft
for the 30-inch diameter valve is in good condition.

Both sluice gates stems were obscured by the foundation of the operating
stand . Generally, the stems tend to corrode in this area since
they are at the water surface and oxygen is plentiful. Inspection would
require removal of the operati ng stand or observation from below by boat,
at a time when the reservoir level is 3 to 4 feet below the spillway
crest.

There was some leakage (approxima tely 20 gpm) from each sluice gate,
however, the flow should have no detrimental effects.

There is a fire department suction line leading fror~i the lake to the
roadway bridge.

c. Appurtenant Structure
There are no appurtenant structures associated with this dam.

d. Reservoir Area
The reservoir rims are moderately steep to a height of 15 to 20 feet
above the lake surface and are covered by trees. There was no evidence of
rim slope slumping or sloughing. The upper end of the reservoir has
si lt accumulations at the inlet of Matawan Brook. The si lt accumula tions
at the dam has been lessened by the continued and frequent use of the low
level outlet.

15



e. Downstream Channel
The downstream channel has low banks and meanders in a 700-foot wide
tidal flat. The immediate downstream section of the creek channel
has been protected by grouted niprap along its banks and bottom for a
distance of approximately 80 feet. The downstream creek levels are
affected by tidal fluctuations and a high downstream railroad embank-
ment, pierced by 3 ten-foot diameter culvert openings , could control
tailwater l evel s at the downstream side of the dam at PMF levels. The
downstream tidal flat banks rise moderately steeply from the plain ,
and residences and businesses have been built on higher ground. There
are several hundred people living on this high ground area, adjacent
to the tidal flat between the dam axis and the embankment formerly
belonging to the New York and Long Branch Railroad , an d many more
do.~,nstream of the embankment. A low lying road, named Aberdeen Road
crosses the tidal flat just upstream of the railroad embankment and
could be affected by PMF water levels.

3.2 Evalua tion

1. Spiliway and Bridge

Considered in acceptable physical condition , but the
low capacity of the spillway at the available freeboard
is a safety concern.

2. Low Level Ou tlets
The apparen t inoperability of the 24-inch diameter
outlet is considered unacceptable for dam safety in
view of the very limited spiliway capacity.

3. Embankment
Settlement of the embankment has reduced freeboard
and has led to overtopping . Signs of retaining
wall movemen ts are a safety concern.

16



.
~~-,

4. Left Downstream Area
This area is poorly graded for drainage and could be
a contributing cause of embankment settlement and
retaining wall movement .

17 
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S E C T I O N  4

4. OPERATIONAL PROCEDURES

4.1 Procedures

Lake Lefferts Dam i s operated by Monmouth County. The lake level is
closel y con trol led , to avoid overtopping and subsequent damage to
the roadway embankment. The low level outlet gate is opened in anti-
cipation of, and during periods of significant rainfall , utilizing

the storage of the lake below the spiuiway crest to absorb rainfall

peaks.

4.2 Maintenance of the Dam

The darn embankment , bridge and spillway are mainta i ned as part of Mon-

mouth County ’s road network by Monmouth County on an as-needed basis.
Extensive work was performed in rebuilding the downstream timber retain-
ing wall after the 1955 flood damage, and more recently in 1970, to
riprap the downstream channel in order to stop undercutting of the
bridge. The emphasis is placed on avoiding damage to the roadway em-

bankment and bridge and in maintaining traffic.

4.3 Maintenance of Operating Facilities

Ma intenance of the low level outlets is on an as-needed basis by

Monmouth County.

18



4.4 Description of any Warning System in Effect

There is no warning system in effect.

4.5 Evaluation

Operational procedures are relatively simple in line wi th the simple
faciliti es. The owner should institute a procedures manual for regu-
lation of the lake level and log all gate openings and closings , and
all maintenan ce and inspection visits. An annual inspection visi t
i s recommended , utilizing a form similar to the federal visual in-
spection forms appended in this report, Appendix A.

A staff gage should be added to the upstream bridge abutment and
water levels should be recorded at routine visits and during severe
rainstorms and overtoppings.

19 j
L. ~~~~ ~- — • ~~~~~-~~~~~~~ •. --——-. -~ .‘-‘ .. -—..‘--..—• - - — .



S E C T I O N  5

5. HYDRAULIC / HYDROLOGY

5.1 Evaluation of Features

a. Design Data
The evaluation of the hydraulic and hydrologic features of the Lake
Lefferts Dam was based on criteria set forth in the Corps of Engineers
Guidelines , Section 4.3 and additional guidance provided by the
Philadelphia District , Corps of Engineers . The Probable Maximum Flood
(PMF) was calculated from the Probable Maximum Precipi tation (PMP) using
Hydrometeorological Report No. 33 with standard reduction factors.
The S.C.S. method of triangular Unit Hydrograph was used to derive Unit
Hydrograph.

Initial infi l tration loss rates were applied using S.C.S. procedures to
the Probable Maximum Storm Rainfall in order to obtain rainfall excesses.
The rainfall excess was then applied to the unit hydrograph to obtain
the PMF hydrograph , utilizing computer program HEC-l. The computed peak
discharges for the PMF and one half of the PMF are 26,868 cfs and 13,434
cfs respectively.

These inflow hydrographs were routed through the reservoir by the Modi-
fied Puls Method utilizing computer program HEC-l. The peak outflow
di scharges for the PMF and one half of PMF are 24,516 cfs and 12,258 cfs
respectively. Both the PMF and one half of the PMF result in overtopping
of the dam. The assumption was made that the dam would remain intact
during routing.

The spillway rating curve and the reservoir capacity curves are presented
in  Plates 2 and 3 of Appendix D respectively.

20



The spillway has a capacity of 355 cfs at top of dam level representing
1.45 percent of the unrouted PMF. When routed through the reservoir,
the dam can handle an inflow of approximately 3.3 percent of the PMF
without overtopping.

b. Experience Data
The dam has been overtopped on numerous occasions. The worst flood of
record during the period 1932-1955 when the U.S.G.S. gage was operational
occurred on August 13, 1955, when the stage was recorded at 18.23 MSL
(overtopping estimated at 1.3 to 1.8 feet ) with the discharge given
at 1 ,420 cfs. The dam embankment was seriously eroded and the U.S.G.S.
gage was discontinued after that event. Since rebuilding the darn in 1955,
the dam has been overtopped on several occasions up to about 18 inches ,
but has survived without a major failure. No significant downstream da-
mages were r ecorded.

c. Visual Observations
Al though silti ng has been observed on the upstream end of the lake , it

has not progressed far enough to significantly affect the validity of

the hydrologic computations made. The 24-inch diameter low level

outlet is currently not considered operabl e, and should be restored to
use immediately to enhance the control of overtopping .

d. Overtopping Potential
As indicated in Section 5.l.a., both the PMF and the one half of the PMF,
when routed through the reservoir , result in overtopping the dam. The
PMF and one half PMF overtopped the dam by 5.0 feet and 3.5 feet, respect-
ively. The PMF is the SDF for this dam according to the Recommended
Guidelines for Inspection of Dams by the Corps of Engineers, and the
spillway capacity of the Lake Lefferts Dam is considered seriously in-
adequate.
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e. Reservoir Drawdown
The reservoir drawdown bel ow the spiliway crest elevation 14.4 MSL
is accomplished by permitting discharge through the 30-inch and 24-
inch diameter outlet pipes with centerlineselevations at Elev. 3.65.
Assuming drawdown to the centerline of the pipe , eleva tion 3.65 re-
sults in a maximum head differential of 10.75 feet. Assuming a
constant inflow of 12.2 cfs (2cfs/square mile), the drawdown can be
accomplished in 2 days and 18 hours . Assuming no inflow into the
reservoir, the drawdown time is reduced to 2 days and 9 hours .

22
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S E C T I O N  6

6. STRUCTURAL STABILITY

6.1 Evaluation of Structura l Stabi 1i~~

a. Visu al Observations
The structural stability of the embankment is in question , since par t
of the timber pile retaining wall on the downstream l eft embankment has
moved forward by 12 inches deflecting the vertical piles and punching
down the batter pi l es at the supported face. Apparently, there are
significantly different soil loadings in the retained fill and/or
significantly lower vertical and lateral pile loading capacities than
were assumed in making the design. The poorly drained and graded area
at the wall face may contribute to these differences.

b. Design and Construction Data
No computations have been made availabl e for checking the stability of
the embankment and the spillway and bridge structure. Insufficient
engineeri ng data on embankment and foundation materials is available
to make an independent assessment. No accurate drawi ngs are avai lable
depicting the details of the downstream retaining wall.

A prel iminary assessment of the pile foundation under the spillway and
bridge shows that it would have difficulty meeting safe lateral pile
load criteria under normal operating conditions. The owner should check
and verify the stability of the spillway and bridge structure and the
downstream retaining wall on the basi s of appropriate soil parameters
and saturation levels.
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c. Opera ting Record s
The spi llway structure has been in service since 1928 and performed well
from the time the last repair was made to the sheet pile cutoff system
in 1931. The present embankment bulkhead and retaining walls date
from 1955, the last time the dam was seriously washed out during an
overtopping. The present configuration has been overtopped on several
occasions since 1955, without causing significant damage, according
to the County Engineer. The County has made a determined operating
effort to prevent darn overtoppings by using the low l evel outlet dis-
charges to l ower the lake l evel in anticipation of severe storm events.

d. Post Construction Changes
The spiuiway has been modified on several occasions to gain more free-
board which is considered benef icial. Apparently, a second 30-inch
diarneter low l evel outlet has been installed to augment the spillway
capacity , also considered beneficial to the stability of the dam. The
latest embankment design on the left abutment has shown that it has more
resistance to overtoppings , even though some deflections can be observed.

e. Seismic Stability
In general , projects located in Seismic Zone 0, 1 and 2 may be assumed
to present no hazard from earthquake , provided that static stability
conditions are satisfactory and conventional safety margins exist.

- F
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S E C T I O N  7

7. ASSESSMENT / REMEDIAL MEASURES

7. 1 Dam Assessm ent

a. Safety
The dam has been inspected visually and a review has been made of the
availabl e engineering data. This assessment is subject to the limitations
inherent in the visual inspection procedures stipulated by the Corps of
Engineers for Phase I Report.

The dam ’s hazard potential has been changed from “High” to “Significant”
for reasons described in Section 1.2.d.

• Lake Lefferts Dam has a seriously inadequate spillway capa-
city amounting to only 3.3 percent of the routed PMF.
Required spiliway capacity was determined by Corps of
Engineers screening methods and the Owner should deter-
mine the required spiliway capacity using more sophisti-
cated and accurate methods and procedure.

• The spiIlway l ength is inadequate and the freeboard
ava i lable before overtopp ing i s only 2 feet. Over toppings
in the high frequency range of ra infalls i s aver ted only
by an alert operating force , which lowers the lake in anti-
cipation of large inflows.

• Overtopping of this dam entails a significant risk to
the downstream area. Past operating experience show that
similar dams have been washed out in the storms of 1944 and
1955. Although the present embankment retaining wall de-
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sign has stood up despite overtopping since 1955, its
continued ability to do so can by no means be assured
since only flows in the range of 5 percent of the PMF
have been experienced at the dam site.

• The l eft downstream retaining wall has deflected forward

by 12 inches over a 75-foot section indicating a signifi-

cant variance i n actual conditi on from what was assumed
in the design and should be further investigated to

pinpoint causes and formulate remedies .

• The 24-i nch diamater low level outlet is inoperable and

is a negative factor in assessing the dam ’s safety.

b. Adequacy of Information
Information is inadequate to assess the safety of the dam. To assess
the safety of the left downstream timber retaining wall, the informa-
tion needed is:

1. A complete as—built section through the
embankment.

2. Engineering parameters of the soils in the
embankment, in the subgrade and along the
depth of pi le embedment.

3. Information on the phreatic line in the
embankment.

4. Comparison of the above data with similar
information at a cross section showing no
distress.

5. Establ ishment of a tai lwater rating curve at
PMF ‘levels. .

26 
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To assess the safety of the spiulway structure, the following data

is needed:

1. Engineering parameter of the soils in which
the piles are embedded .

2. Data on phreati c levels in area beneath the
bridge footings.

3. A tailwater rating curve.

c. Urgency

• A plan to augment the spillway capacity of the dam
should be formulated and approved wi thin 9 months.

• Engineering data relating to stability should be
acqu i red within 6 months, together wi th the tail-
water rating curve.

• Investigations into the stability of the downstream
retaining wall should be completed in 9 months and
be coordinated with spiliway capacity augmentation
studies.

• The 24-inch diameter low level outlet should be
repaired within 3 months.

• The downstream area at the left embankment should be
regraded for proper drainage away from the foot of
the retainin g wall within 6 months.

27



.
~~ -~~~~~--— -.~~~~~ 

.‘ ~
---

~~
---- ‘.-

d. Necessity for Future Investigations
Based on the information presented in Section 7.1 - a. and b., the need
for further investigations is definitely indicated .

7.2 Remedial Measures

a. Alternatives

1. An additional spiliway , possibly gated or of
syphon type, in the general vicinity of the
present one.

2. Raising the embankment height to provide addi-
tional freeboard for the spillway weir.

3. Lowering the existing spiuiway weir and the
addition of flash boards to preserve the
current lake level .

4. Armoring and hardening the present embankment
to assure embankment integrity during over-
toppings in the PMF range.

5. Lowering the lake level to take advantage of
additional active storage capacity during
severe rainstorms.

6. A combination of any of the above methods.

28 
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b. 0 & M Procedures

• The owner should establish an operating procedure
for the regulati on of the lake level during
severe rainstorms.

• An annual inspection visit should be initiated to
assess the dam ’s safety using a visual check list
similar to the one used in this report.

• All visits to the dam for operation and maintenance
should be logged in a permanent record .

• A staff gage of substantial design should be
affixed to the bridge abutment and lake levels
routinely recorded during visits to the dam and
at high water events. The gage should be i ndexed
to the Mean Sea Level Datum .

• A communications line should be opened between
the owner and Matawan Borough Police to barricade
Aberdeen Avenue and Ravine Drive , in case of high
stream discharges impending dam overtoppings or signs
of distress in the dam embankment.
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R A R I T A N N

BAY

Km r __ ) 
~~~

Kmv
Kmv

LAKE LEFFERTS

Kmv 
DAM M ATAWA N L A K E  DAM

Kw b

Kwb

G.S.P.

Ket RT E. 34

0 I 2
I . I • 1 I I

Scale : ~ = I M i l e

LEGEND:

CRETAC EOU S
Ket Engl~shtow n Sond

White or Yel low Quar tz  and with Some Mica , and Fine
Lamioe of clay.

Kwb Woodbury Clay
Dark Gray Clay

Kmv Merchontv il le Formation
Inters t rat i f ied Gla uconit ic Sands and ThIn Beds of
C loyey Silt.

Kmr Magothy and Rari tan Formations
Dark Silty Clays and Light-Colored Sands (Km) , Alternat-
ing Layers of Sand and Clays(Kr)
Contact

GEO LOGIC MAP
LAK E LEFFERTS — MATAWA N LAKE DWG. NO. 8 
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APPENDIX B

PHOTOGRAPHS

PHOTOGRAPHS TAKEN DURING MAY 1978
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LAKE LEFFERTS DAM

- -

Photo 1 - Vi ew of semi-circular concrete spi llway weir
abutting the reinforc ed concrete spillway
bridge structure over Matawa n Creek; the low
level outlets are operated by crank extensions
from the side walk (see Photo 5)

Photo 2 - View of the concrete
spiliway and one of
two low le vel outle ts
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LAKE LEFFERTS DAM

-
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Photo 3 - View of the downstream face of the sp iliway bridge
over Matawan Creek; the concrete spiliway is in back;
the right low level outlet is fully open; discharg i ng
water strikes the left bridge abutment before conti-
nuing downstream;M atawan Creek is tida l and the
picture was taken near high tide

Photo 4 - Left bridge abutment ,
— at low tide, low level

outle ts closed ; show i ng
-~~~ timber pile supported

- downstream retaining
- wall

- - -  —~~~~~ -- ~- - -- - - - -----— --- -— - —  ------—-— - - -~~~~~ 



LAKE LEFFERTS DAM

Photo 5 - View of the upstream spil lway bridge railing ,
where the low level outlet gate crank extensions
pass through
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Photo 6 - Upstream view of the left abutment embankment and
upstrea 1~ timber sheeting



LAKE LEF FERTS DAM

—
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Photo 7 - V iew  of the left  upst re~w - f~i t~ of the abutm ent
and embankment looking toward the right abutment

- - 
e

Photo 8 - ~~ of ~~ ri qht upstream face of the embank—
‘ n  t and r ight  a bu t i :~ ri



LAKE LEFFERTS DAM 

- -

~~~~~
Photo 9 - V i ew  of the roadway forming the dam crest , looking toward

the le f t  abuu-’~ nt ;  the guardra il on the downstream face
has moved w i t h  the timber pi le supported downstream re-
ta in inq  w a l l ;  the roadway paving has cracks parall el ing
t he  ddl a\i s . ~ilso indi cating downstream movement

- 
- 4- 

Photo 10 - Downstr eam face of the
left embankment retain-
ing wall showing the
deflected portion of
the wall in the back-
ground ; note the poor
dra i nage at the base
of the wall

• 
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LAKE LEFFERTS DAM

Photo 11 - View of the downstream timber pile supported
retaining wall on the left abutment , looking
tow ard the sp i l lw ay

y Pho to  12 - Close-up of the down-
_
( - stream timber pile

supported retaining
wall; the wood struc-
ture visible at the
top of the wall is a
roadway drainage trough 

—- -- - - - - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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LAKE LEFFERTS DAM
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Photo 13 - Downstream face of the ri ght abutment embankment

/ 
— — — 

~ I i.!’ -

“ . I -

-

. ~ - - .~ 

- -

,,~~~~, •.• .

Photo 14 - Timber wingwa ll connecting the concrete bridge
to the right abutment embankment
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LAKE LEFFERTS DAM
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_ _ _ _

Photo 15 - Downstream channel adjacent to the bridg e ;
channel bottom and sides have been protected
by grouted ri prap armoring ; photo ta ken at
low tide , no flow over spillway
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Photo 16 - Downs tream chann el of Ma tawan Creek , taken near
high t ide with the right low level outlet fully
open; end of channel riprap is visi ble on the
left
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LAKE LEFFERTS DAM
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Photo 17 - V i e w  of Lake  L e f f e r t s , looking upstream from
the roadway embankment

• - - ~~~~~~~~~~~~~ ~~~~~~~~- 
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Photo 18 - State Route 34 crossing Lake Lefferts. 2,500 ft.
upstream of dam embankment at Ravine Drive
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APPENDIX C

SUMMARY OF ENGINEERING DATA
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CHECK LI ST

HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

Name of Dam: LAKE LEFFERTS DAM -

Drainage Area Characteristics: 6.1 square miles

Elevati on Top Normal Pool (Storage Capacity): 14.40 (1450 AF)

Elevation Top Flood Control Pool (Storage Capacity): NA

Elevation Maximum Design Pool : 16.5 *

Elevation Top Dam: 16.5

SPILLWAY CREST :
a. Elevati on 14.40
b. Type Uncontrolled concrete overflow board crest weir
c. Wid th 2 ft. - 8.5 inches

d. Length 38 feet approxima tely

e. Location Spillover Center of dam 
-

1. No. and Type of Gates None

OUTLET WORK:
a. Type One 30-inch dia. and one 24-inch dia.
b. Location Spiliway
c. Entrance Inverts 3.25
d. Exit Inverts 3.25
e. Emergency Draindown Facilities None

HYDROMETEOROLOGI CAL GAGES:
a. Type U.S.G.S. gage Matawan Creek at Lake Lefferts
b. Location Right abutment
c. Records 1932 to 1955 (discontinued )

MAXIMUM NON-DAMAGING DISCHARGE Approximately 750 cfs (dam overtopped)



APPENDIx D

HYDROLOGIC COMPUTATIONS
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