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Honorable i~renc !an T .  Byrne ~ 
- 

Governor of ~‘e~: J-’rsey
Tren ton , .ew Jersey 08621

~_~!IsL HilL ui/c ,I$I~

~b riIkar Coveruor Hyrne :

Iiicloseu is the I’hase I In~~ectior. 1~eport for Oakford Lal:c Dai~i in
Ocea n County, ~cu J~’rsey which has been prepared un der authorization of
the Pa!! Inspection •\ct , Public Law 92—3 6 7.  A brief assessment of
the dan ’s condit ion is ~.iven in the front of the report.

Zased on visual inspection , available records , calculations and p~’st
operational 1)er forr.Iaace , Oakford Lake Darn , ini t ial ly listed as a high S

ha~ a r .  po ten t ia l  !;tructure , but reduced to a ‘ low ” hazard potential
nt r u c L u r ~ ~s a result  of this inspection , is ju dged to be in poor overall
condition . The ‘lc~~’ hazard potential classification r~cnns that in the
event of f ai l u r e  of the dam , no loss of l ife and only minimal cconornic
loss is expected.  i~owever , to assure the continued funct ioning of the
dam and i t s  itipound~ ent , as a recreation i fac i l i ty ,  the following actions
arc recoca!cnded :

a. within one year sheeting should be driven around the per ineter of
j the ri ght and l e f t  abutment dike and all voids within the embankment s should

be filled .

b. with in eighteen rnonths repair the cracked buttress and stilling
basin at t u e  low level outlet sections .

c. ~!lt 1tin eighteen months f i l l  in the area downstream of the concrete
weir wi th  heaVy rip~ap ~;toue to prevent scouring.

d. .:iLi!ii, two yeats the right low level outlet gate should be repaired.

n.  t~t t h in  six ei~ nths replace and roi ’air the railing on the dike and
walkw..y so that  it F . •rvvs i t s  intended purp ose.
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~APhN—D• ltonQrablc Lrcndan T. I~yr ne

f .  The owner ~;1toulc1 tIp~ r ’kde the operating and maintenance proci’c’ures by
issuing a . a!!ual and c ’~ec~ l ist  for  reeoL !~t n ( vc1 p rocedures . I nspect ion and
maln t cn ~tiicc v Is i ts  ~:h~~U.1d be lo~,r cd. flec ords of pond levels R i lo l l i d  be kept
dur ing  routi: :~ v i i it ~; ~~d ~1uri .n ~, ~:ever2 s to rt:!; . ~n annu al  ~;i tc  inspcction
suould b~ co i t d uc t e~~ u s i i i ~’. a visual. iii~pection chccl: list sii.!ilar to the one
used in this report .

at copy of the report Is being furnish ed to ~‘r. Dirk C. I’ofna n , ~ew
Jersey Dcpart i ’cnt of 1’nvironn.cnt~d Protection , the dcsigr.atcd State
Of f i ce  contact  for th i s  pro3rai. . ~.‘itliln f ive  days of t h e  date  of this
let ter , a copy ~:i 11 also be sent to Con~ ressinan Edwin ‘~~. Forsythe of
the glxth ~is t r ict .  U n d ~ r the provisions ~ tu e l’reedon of
Infort ~ation 4 C t , the insr ection rcport will  be subject  to release

( by this o f f i c e , upon request , five days a f t e r  the date of this
letter.

Additional copies of this report m a y  be obtained f rom the National
Technical In fo r r ~atio n ~‘arv i ccs (rT 1~’), Sp r iag f t c ld , Vi rginia 22161
at a reasonable cost. Please allow four  to sIx weeks froni the date of
this letter for NTIS to have copies of the report available .

An important aspect of the Dani Safety Frograin will be the implementation
of the recoruncndations L~ade as a result of th e Inspection . L’e accordingly
request that  we be advised of proposed actions taken by the State to
iuplement our rccot iuendations .

Sincerely yours ,

1 m c i  ( ,_,
/ JA LE S G.~Tt~

As stated Colonel , Corps of Fng incers
List r lct  lhi~;iiiecr

Cy furn ;

~1r. Dirh C. t’ o fi;;an , F.1 ’ .
Pepartrncnt of F.nvironwental ProtLetion

-



OAKFORD LAKI: PAfl (N.1005 44 )

CORPS OF l:NGINl:FI~c Assrss~w.NT oT’ ;ENI:PAL CONDITiONS

This dai’i was inspe cted  on 7 September 1978 and 23 October 1978 by
Hai r r i~; — LCI A s s o c i a t e s , unde r con t ract to the  P.S. Army En gineer
District , P h i l a d e l p h i a , in accordance w i t h  the National Dam Inspection
Act , Publ ic  Law 92—3 1) 7 .

Oakford Lake Dam , initial ly listed as a “high” hazard po ten t ia l  s t ruc ture ,
but reduced to a ‘ low ” h azard  pote n t i a l  s t ru c t u r e  as a result  of this
inspection , is ju dged to be in poor overal l  condi t ion . The “low ” hazard
potent ia l  c l a s s i f i ca t ion  means th at  in the event of f a i lu re  of the dam ,
no loss of life and only minima l economic loss is exn ected . However ,
to assure the con t i n ued f un c t ion in g of the  da m an d i t s  impo u ndme n t , as a
recrea tional f a c i l i t y , t he fol lowing act ions  are reco mmended :

a. Within one year sheeting should be driven around the pe r ime te r  of
the right and le f t  abutment dike and all voids wi th in  the embankments should
be filled.

b. Within eighteen months repair the cracked buttress and stilling
basin at the low level outlet sections.

c. Within  eighteen months f i l l  In the area down stream of the concrete
weir with heavy ri p rap stone to prevent scouring.

d. Within two years the right low level outlet gate should be repaired.

e. Within six months replace and repair  the rai l ing on the d ike  and
walkway so that it serves its intended purpose .

f .  The owner should upgrade the operat ing and maintenance  procedures by
issuing a manual  and check list for  re commended procedures.  Inspection and
maintenance visi ts  should be logged. Records of pond levels should he kept

4 . ‘ during routine visits and during severe storms . An annual site inspection
Should be conducted using a visual inspection check list similar to the one
used in this report.

( AMES (; .
\..._ Colonel . Corps of Engineers

District  I nglneer

DATE :_____ ___________

La -— ~~~.—



PHASE I REPORT
NATIONA L DAM SAFETY PROGRAM

Name of Dam: Oakford Lake Dam , I.D, NJ 00544
State Located: New Jersey
Coun ty Located: Ocean
Stream: Crosswi cks Creek
Date of Inspection: September 7 and October 23, 1978

Assessment of General Conditions

The overall physical cond i tion of Oakford Dam is poor to fair , espe-
cially in the abutment area.

Event though the dam is not capable of passing a flood equa l to the Spill-
way Design Flood , this situation is not considered to be critical due to
the fact that the tailwater elevations are controlled by the downstream
bridge and channel , and even at relatively low discharges the dam becomes
submerged. Therefore, any hypothetical failure of the dam would not re-
sult in higher downstream water elevations or in any significant increased
damage.

The concrete facing on the right abutment is severely cracked with
sections missing while the entire facing on the left abutment is mi s-
sing. The left buttress of the low level outlet section has a three-
inch wide crack extending through the stilling basin. This has been
apparently caused by undercutting of the toe.

Even though the dam is in great need of repair , it withstood the

Augus t 31 , 1978 flood , when the water was approximately 13 feet above

the spi llwa y crest, with the only noticeable damage being a slight
widening of a crack in the buttress described above.

_ _ _ _ _ _ _ _ _ _ _ _ _  ~L4



Reconinended remedial actions to be carried out by the owner withi n
24 months are listed below in their order of urgency:

1. Replace and repair the railing on the dike and
wal kway so that It serves its in tended purpose
wIthin 6 months.

2, Sheeting should be dri ven around the perimeter of
the right abutment dike and the left abutment and
all voids within the embankments filled within
12 months.

3. Repair the cracked buttress and still1r.~ basin at
the low level outlet sections within 18 months.

4. Fill in the area downstream of the concrete weir
wi th heavy riprap stone to prevent scouring
wi thin 18 months.

5. The right low level outlet gate should be repaired
within 24 months.

~~ ~~~~~~~~~ ~~~Robert ~~rshow1tz. P~~

(

~~~~~~1
l

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

OAKFORD LA KE DAM , I.D. NJ 00544

S E C T I O N  1

1. PROJECT INFORMATION

1 .1 General

a. Authority
The Dam Inspection Act , Public Law 92- 367 of August 1972 authorizes
the Secretary of the Army , through the Corps of Eng i neers to initiate
a nationa l program of dam inspection. Inspection of Oakford Lake Dam
was carried out under Contract DACW61-77-OlOO to the Department of
the A rmy, Philadelphia District , Corps of Engineers by the engineering
f i rm of Harris-ECI Associates of Woodbridge , 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. Description of Dam and Appurtenances
Oakford Lake Dam consists of three distinct sections , a fixed concrete
weir spillway , a concrete low level outlet structure containing three
steel slide gates that also serve as spiliway weirs when closed , and a
paved masonry dike section at the right abutment. The concrete spillway

_ A LA



is 56—foot long and 7.5-foot high and is located between the left

abutment and the outlet gate structure. The spiliway has a center
concrete buttress on the downstream side and a 3-foot wide 4-i nch thick
concrete walkway 1.5 feet above the crest. The walkway rests on 7-inch

wide concrete pi ers spaced 10 feet apart.

The outlet structure is 24-foot long and has a concrete walkway at the same
elevation as that over the spillw ay. This section is reinforced by three

concrete buttresses on the downstream side . Three steel slide gates
3 ft.-6in. wide by 5 ft.-6 in. high are mounted on the upstream face,

and are operated by hand cranked controls mounted on top of a 2 ft. -

9 in. concrete parapet wall at the upstream face.

The paved dike section is approximately 85-foot long and 20 to 25-foot
wide , and extends from the low level outlet structure to the right
shoreline . The embankment appears to be retained by timber piling
with a 6-i nch concrete facing. The top of the dike has a 3 to 4 in.
asphalt topping.

The low level out1e~ structure appears to have a concrete foundation
• extending from approximately 2 feet on the upstream side to 2 feet

beyond the buttresses . The spillway has a concrete base extending 2
feet beyond the downstream face; the extent on the upstream side could not
be ascertained due to a heavy layer of silt in the reservoir. Informa-

tion as to the depth of the concrete base and whether or not it is
supported on foundation piles is not available.

b. Location
Oakford Lake Dam i s l ocated on Crosswi cks Creek i n PIums ted Township,
Ocean County, New Jersey. The dam i s approximately 300 ft. upstream
of Main Street in the portion of the Township known as New 

Egypt.2



c. S h e  Classi f i cat ion
According to the “Reconune nded Guidelines for ~afe t~y Inspection ” by
the U.S. Department of the Army, Office of the ~‘hief of E n g ineers , the
daiii Is cla ssifi ed In  the dam size category as being “Small” , ~.iuce Its
storage area of ~)9 acre-fee t is less than 1 ,000 acre-teet. The dam is
also classified as sm a l l  becau~t? Its height of 7.5 t t ’ et is le’.s than
40 feet. The overall si:e classification of Oakford lake Dam Is small.

d. Hazard Clas sific atio n

l’l~. • ~~~ h.p; hI ’( ’n t 1 ~~~ ; l1 t t ’tl i i :;  h~ v t i u j  lIt t i l~ I I a :~~ttl ~~)t ( ’ Uttd t

Based on visual 1n~pect io n, the  norma l w at e r  surface eleva t. i on upstream
of the dam Is only 3 feet higher than the water levels downstr~ani ai~d
the hydrau l ic/ hydrologic comput at ions Ind ic ate tha t the (lain w i l l  become

F submerged at rd ati vely low st. ream J s ha r&j es . The t a i Iwa ter is control —

led perhaps by the waterway openthq of the Na~n ~ tr ve’ t ( Route 528 ) bridge
and th e conveyanc e c apac ty of the stream c hamini’ 1 • dowip~ t ream of it.
Fa i lure of the damn at any stream discharge w i l l  not appreci ably change
the preva 1 lug water surface e levations dow nst re •~ni , and the dam cannot
be cons idered a hazard to l i fe and property by v ir tue of i ts  hypothetica l
t a i l u re .  Accord ingly, the darn is classified ~is having a ‘low ’ Ha za rd

Potent ial

e. Ownership
Oakfo rd I aLe Damn is owned by the Towim ’ •h I p ~t 

P1 urns ted , New Jersey .

Purpo .t’ of Pam

I he pu rpo’. e of the dani is to Impound water for rec rea t 1 Ofld 1 purposeS.
I he norma I u.e’ . a rt ’ sina 11 boat Intl and 11 s hi nq . Sw i mini rm q is pm’ e~~’i1 t ly

t~u~ ~~~ l’,~ au- ~ e t t i t i ’.u I tabi e kt~ I ~ i a 1 s u n  t iii the wa t t ’r .
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g. Design on Construction History

It was reported orally by Mr. John DeMeo, Com mittee m an for the Town-

- 
ship that the dam was built around 1914 by a grist mill. No other
documen tation is available to verify this statement.

h. Norma l Operational Procedures
The discharge from the lake is normally unregulated , and is allowed
to naturally balance discharge with inflow to the lake. During the
heavy rains and eventual flood on August 31 , 1978, the slide gates
were opened in an attempt to draw down the lake level. The norma l
operating condition is to have the slide gates in a nom inally closed
position, allowing water to spill over the top of the gates , in a weir
fash ion. The top of the slide gates in the closed posit ion is approx-
imately Elev . 63.03, while the fixed spiliway crest is at 111ev. t~

3.15.4
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4
1.3 Pertinent Data

a. Drainage Area 357 square miles

b. Discharge at Dam Site
Estimated at 4900 cfs on Aug. 31 ,Maximum known flood at dam si te: 1978, dam abutements were overtopped

Warm water outl et at pool 270 cfs at pool elevation 63.15
elevations : (low level outlet)

Diversion tunnel low pool NA
outlet at pool elevation:

Divers ion tunnel outlet at NA
pool elevation :

Gated spiliway capacity at NA
pool eleva tion:

Gated spiliwa y capac ity at NA
maximum pool eleva tion:

Ungated spillway capac ity at 530 cfs at elevation 65.0
maximum pool elevation:

Total spiliway capacity at 530 cfs at elevation 65.0
maximum pool elevation:

c. Elevation (Feet above MSL)

Top of dam: Eleva tion 65.0

Maximum pool design surcharge: NA

Full flood control pool : NA

Recreati on pool : 63.03 (Top of Closed Slide Gates)

Sp iliway crest: 63.15

Upstream portal invert diversion NA
tunnel :

Downstream at centerline diver- NA
sion tunnel :

Streambed at centerline of dam: 57.5

Maximum tailwa ter: Varies wi th discharge

5



d. Reservoir

Length of maximum pool : 8,000 feet (estimated)

length of recreation pool : 8,000 feet (estimated )
- 

Length of flood control pool : NA - .1
e. Storage (acre-feet)

Recreation pool : 99 AF 
I I

flood control pool : NA

j Design surcharge: 250 AF at elevation 65

Top of dam: 250 AF at elevation 65

f. Reservoir Surface (acres)

Top of dam: Area = 90 acres at elev. 65

Maximum pool : Area = 34 acres at elev. 63.15

Flood control pool : NA

Recreation pool : Area = 33 acres at elev. 63.03

Spillway crest: Area = 34 acre s at elev. 63.15

Type: Concrete with earth and rubble fi l led
masonry faced right abutment dike

Length: 165 feet

Height: 7.5 feet maximum

Top width : 3 feet (spiliway section)

Side Slopes - Upstream: NA
- Downstream: NA

Zoning: None

Impervious core: None

Cutoff: None

Grout curtain: None

6
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h. Diversion and Regulating Tunnel

Type: NA

Length: NA

Closure: NA

Access: NA

Regulating facilities : NA

- 
1. Spillway

Type: Concrete overflow

Length of weir: 56 feet

Crest elevation : 63.15

Gates: None

U.S. Channel: None

0/S Channel: Stilling basin

j. Regula tin g Outlets

Low level outlet: Three 3.5 ft.x 5.5 ft. outlet gates

Steel slide gates on upstream face,
Controls: manua lly operated rack and pinion

gears wi th safety ratchet and pawl

Emergency gate: None

Outlet: Into stilling basin

7
A — — . - -~~~~~ -~ - --



4:
S E C T I O N  2

2. ENGINEERING DATA

2.1 De s i g n

Drawings or computations pertaining to the original construction ,
modification or repair of the dam are not available from the New
Jersey Department of Environmenta l Protection (NJ-DEP) or the owner.
Data from soil borings , soil tests or other geotechnical data is also
unavailable. However , sketches of the dam obtained during the field
inspection are included in the appendices.

2.2 Construction

No records have been found as to the construction history of the
dam.

2.3 Operation

No records of operation of the lake are kept by the owner. The lake
i s allowed to operate naturall y with out regula ti on. On August 31 ,
1978, following a day of heavy rain , a flash flood hit New Egypt
raising the height of Oakford Lake approximately 13 feet above the
dam crest. According to officials , this is the worst flood on record.

2.4 Evalua ti on

a. Availability
Engineering data and documentation of the physical features of Oakford
Lake Dam are non-existent.

8
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b. Adequacy

The lack of in-depth engineering data did not allow for a definitive
rev iew. Therefore, the adequacy of this dam could not be assesed
from the standpoint of reviewing design and construction data , but
is based on visual inspection , past performance history and sound
engineering judgment.

c. Validity
Not applicable, as no desig n or constructi on records are avai la ble.

4,

i
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S E C T I O N  3

3. VISUAL INSPECTION

3.1 Findings

a. General
The physical condition of Oakford Lake Dam is poor to fair. The low
masonry structure has been able to withstand all lake discharges ,
including the flood on August 31 , 1978, but has suffered extensive
damage to the concrete facing of the abutments over the years.

4- b. Dam
Oakford Lake Dam is approxima tely one half spi l lway structure and one
half dike. The sp iliway consisting of a 56-foot long f i xed crest
concrete spiuiway at the left abutment , and a 24-foot long low level
outlet concrete structure that also serves as a spillway when the
gates are closed. The upstream face of both the spillways are vertical
while the downstream has a slight batter.

• Dike
The dike portion , approximately 85-foot long , extends from the low
level outlet section to the right bank and has vertical concrete facing
6-inch thick over a timber structure. The top of the dike , which varies
from 20 to 24 feet in width is paved with 3 to 4 inches of asphalt. The
concrete facing on the dike section has cracked and deteriorated exten-
sively on the upstream face and channel side by the low leve l outlets.
On the channel side of the dike , the damage to the concre te facing is
such that the space between the cracks , i n some cases i s 2 i nches or
greater , and the entire corner of the downstream face has washed away.

10
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According to local residents , last year when divers inspected the
dike , they reported extens i ve voids in the dike embankment. The
asphalt on the top is in good condition , but the railing for the
downstream and channe l side is either missing or so loose that it
is a hazard .

• Fixed Spillway
The concrete of the spillway is in serviceable condition with sur- —
face spalling on both upstream and downstream faces due to spillway
wa ter action. The spil lway crest is acceptably smooth , level and in
alignment. There is no observable distress at the monolith joints
wi th no misalignment or offsets noted .

4

The concrete surface of the piers for the wa lkway has eroded at the
interface joint between it and the crest. The concrete walkway has
some longitud ina l surface cracking. The railing on the downstream
side has some sections missing and is loose.

The st i l l ing basin was under water and could not he observed.
The concrete facing on the spillway left abutment and upstream wing-
wall is severely deteriorated and missin g. The facing on the
upstream side of the abutment is completely missing , exposing the
timber piling and fill ma terial.

• Low Level Outlet
The concrete of the low level outlet section has spalling on both the
upstream and downstream faces. The left buttress has a structural crack
running down through the footing. At the time of inspection , the separ-
ation was approx imately 3- inch wide , w h i c h  according to local officials
is wider than what it was before the flood of August 1978 hit the area.
The crack appears to be caused by undercutting of the footing and the

_ _  -— 
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resulting settlement of the buttress. Probing the streamuhed area

left of buttress footing, revealed the bottom to he 3 to 4-foot deeper
than that at the end of the stilling basin. The st i l l ing basin
was under wat e r  and cou ld not be observed but probing the area seems
to indicate the basin is cracked as shown on the reconnaissance
sketches (Figure 2 ).

Oakford Lake Dam contains three low level outlet gates mounted on the
upstream face of the concrete section controll ing openings that are
3.5-foot wide and 5 5- foot h i g h . The gates are steel plates with
steel operating mechanisms . The lifting mechan i~ rT1 for each slide gate
is a rack an d p i n i o n  gear wi th  a safety ratchet and pawl and is lever
opera ted . Durin g the initial inspection , the left and cen ter sl ide
gates were fully opened and r igit sl ide gate was part ia l ly  opened .
Since then, the gates have been closed , but the ri ght  slide gate which
was damaged during the August 1978 flood cannot he closed completely.
and remains open approximately 3 inches. There is a structural crack
in the gear base plate of the left gate.

• Foundation
Boring information as to the foundation ma terial of the dam is unavail-
a b l e ,  but data from the Geologic Map of New ~er st’ and the  New Jersey
“Eng i neering Soil Survey Report No. ~~~, Ocean County indicate the
ma terial is V incentown Sand.

c. Appurtenant Structures
There are no appurtenant structures on this damn .

d. Reservoir
The reservoir rim is f lat to very gently slopin g wi th  many properties
•mdjoi ning the lake shore in the imuiued ia tt ’ area of the dam. The rim



area up to the shore line is covered with substantial tree growth ,
which has been locally removed in connection with the homes. No
readily apparent signs of instabili ty were noted in the rim areas
adjoining the lake. Heavy siltation of the lake bottom is evident
at the upstream face of the dam.

e. Downstream Channel
The inumediate downstream channel is well defined, and tree lined along
the right bank. The banks are 6 to 9-foot high and are moderately
sloped. Main Street crosses the downstream channel by way of a deep
girder bridge struc ture approximately 300 feet from the dam. The
clearance from the water surface to the bottom of girders is only 5

f fee t , while the distance from the water to the top of the parapet is
12 feet. There are only four structures on or near the banks between
the dam and the bridge , three on the right bank and one at the left
bridge abutment , all at about Main Street grade level.

3.2 Evaluation

Visual inspection shows that Oakford Lake Dam is in a deteriora ted con-
dition, particularly in the following areas:

- - 1. The concrete facing of the right dike section has
extensive structura l cracking and missing portions
of concrete. Also , the embankment within the dike
is reported to be washing away creating voids in
the dike structure .

2. The concrete facing on the upstream face of the left
abu tment Is either so deteriora ted or missing in
sections that the dike fill ma terial is exposed .

L 13 
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3. The still ing basin for the outlet gates section
is undercut at the toe of the left buttress , c a u s i n g
the buttress to settle and crack.

4. The right slide outlet gate has been damaged in
the flood of August 1978 making it impossible to
close all the way .

The visual ins pection check list is included in Appendix A.

Photographs taken during the site inspection are included in Appendix B.
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S E C T I O N  4

4. OPERATIONAL PROCEDURES

4.1 Procedures

There are no fo rma l operating procedures established. Oakford Lake
Dam is  operated as a simple overflow structure with all discharges
passing over the top of the outlet gates and over the spiliway crest.
There is normally no attempt to regulate flow by means of the low
level outlet g3tes.

4.2 Maintenance of the Dam

There is no dan? maintenance program. The ex tensive repa irs needed
to rehabilitate the dam have not been done due to lack of Township
funds .

• 4.3 Maintenance of Operating Facilities

The low level outlet gates are in operational condition , except as
noted above. They were opened during the flood but there is no norma l
maintenance program.

4.4 Description of any W arning System in Effect

No warning system has been established to alert downstream residents
of possible dam misfunction , overtopping or high stream stages.

4 .5 Evaluation

The maintenance of this dam has fallen below acceptable levels. Mainte-
nance and operationa l procedures should be improved by th~ owners. - -

15
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S E C T I O N  5

5. HYDRAULIC / HYDROLOGY

5.1 Evaluation of Features

a. Des ign Data
A crest-stage partial record station at the State Route 528 bridge in
New Egypt is maintained by the U.S. Geological Survey. This gage is
300 feet downstream from the Oakford Lake Darn. The dra i nage area at
the gaging site is 37.5 square miles ~nd at the dam itself it is 35.7
square mi les.

McGuire A ir Force Base and Fort Dix Military Reservation occupy most
of the drainage area west and south of the dam. Most of the development
in the basin is included in the Air Force installations and generally
on the west side of Browns Mills-Cookstown Road. The south eastern
portion of the basin consists of bogs.

The evaluation of the hydraulic and hydrologic features of the Oakford
Lake Dam was based on criteria set forth in the Corps ’ Guidelines ,
Section 4.3 and additional guidance provided by the Philadelphia District
Corps of Engi neers.

• Based on the classification of the dam ’s Hazar d Poten tia l as ‘ Low ’ and
‘ Small’ dam size, the appropriate Spillway Design Flood would fall in
the range of a 50- to 100-year discharge. The 100-year discharge for
Crosswicks Creek at New Egypt has been computed as 1 ,750 cfs, following
methods as outl i ned in Special Report #38. These computations are in-
cluded in Appendix 0.

• 16
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As mentioned before, the U.S. Geolog ical Survey maintains a crest-stage
partial record station 300 feet downstream of the dam. Stage discha rge

• records are available for ten years and have been used to plot a tail-
• water rating curve for the dam. This curve is shwon on Sheet 9 of
• Appendix D. The spillway rating curve and reservoir capacity curve are

shown on Sheets 9and 2 of AppendI x 0. From this curve, it is seen that
at d i scharges as low as 670 cfs, the tailwater is at Elevation 63 whIch

i s almos t the crest el evati on of the sp i llwa y.

• Except for very low heads and discharges , the structure acts like a
submerged weir and the dam has little or no effect on water surface
eleva tions upstream or downstream. These elevations are controlled ,

perhaps , by the Route 528 bridge section or by the downstream channe l
itself , or a combination of both.

b. Experience Data
The most recent storm of record occurred in August 1978 and the result-
ing flood and water surface elevation drew the attention of the news
media. From i nquiries made of local i nhabitants , it was learned that

the wa ter level crested at the level of the guard rail on the Route 528
bridge. The elevation of the guard rail is about 76 MSL . The discharge
for this flood has been tentatively estimated at 4,900 cfs by the U.S.
Geological Survey , but is subject to revision.

The next highest flood of record occurred in August 1971 , when the water
level rose to Elevation 69.76. This water level is just above the road-
way surface of Route 528 and caused cellar flooding of some buildings
fronting on Route 528 near the creek. For both these major flood i ng
events , the presence of the dam did not add to the flooding damage exper-

• i enced. The discharge for this flood has been estimated as 1,940 cfs by
the U.S. Geological Survey and is considered to be close to the 100-year
event for this site by the U.S. Geolog ical Survey .

(
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c. Visual Observation

At the spil lway crest elevation , the surface area of the lake is 34
acres and being shallow has no effective storage to regulate inflow.
Over the years , deposition of silt has occurred , and has reduced what-
ever storage was provided.

d. Overtopping Potential
The damn is submerged by discharges as low as 670 cfs and overtopping
seems to be a conunon occurrence. Inasmuch as the ta i lwa ter elevations
are independent of the damn , complete failure of the structure would not
contribute to any increase in water surface elevations downstream or
result in more damage and destruction.

e. Reservoir Drawdown
The reservoir drawdown below the spi 1 iway crt’st ~ Tt ’~~m t ion ~~~. 15 MSL i s

accomplished by permitting discharge th rou gh the three 3 f t . -6 in. x

S ft. -6 in. outlet gates whose invert e levat ions are at 57.5 MSL.
If no flow into the reserv i -~ir is assumed , then the reservoir can be
drawn down to the minimum-flow ta i lw ate r e levat ion of 59.8 MSL in
approximately eight and a quarterhours. If a reservoir  inflow of 2 cfs
per square mile is assume d for an inflow of 72 cfs , t h e n  the reservoir

can only be drawn down to the corresponding tail wat er elevation of
60.4 MSL in approximately eight hours.

18
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S E C T I O N  6

6. STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. V isual Observations
Visual observations have bee n recorded in Section 3.l.b. , and the
deficiencies of the facility are listed in that section. Visual signs
casting doubts on the stability and strength on the structure are noted
as fol lows:

1. Severely cracked and deteriorated condition
• of the concrete facing of the ri ght  d ike

section.

2. The suspected erosion of and cavities in the
dike embankment material .

3. The missing concrete facing of the left abut-
ment exposing the fill material to the erosive

• action of the water.

4. The undercutting of the outl et section stilling
• basin at the toe of the left buttress , result-

ing in  the settl ement , crack i ng and separation
of the buttress.

On the positive side , in spite of being neglected , the structure has
surv ived 64 years of service including the flood on August 31 , 1978
when the lake waters topped the spi llwa y crest by ap proxi ma tely 13 feet.
However , increased crack width in the buttress has been observed.

• 19
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Another positive factor is that the differential head across the
structure drastically decreases as the discharge increases as indi-
cated in the hydraulic computations in Appendix 0.

b. Design and Construction Data
No construction plans or cross-sections exist for the dam and no
foundation data is available. No assessment of structural stability
is possible without a set of coherent as-built drawings .

On the • basis of visual examination of the structure and as indicated

in Section 6.1 , the stability of the structure is questionable. How-
ever, a more definitive analysis should be made upon the acquisition
of the required plans and foundation data .

c. Operating Records
No operating records are available relating to the stability of the dam.

• As mentioned above , the dam has wi thstood all overtopping including the
flood of August 31 , 1978. Concern has been expressed as to its safety
by a Township Committeeman , according to a letter existing in the
files of the New Jersey Department of Environmenta l Protection.

d . Pos t Cons truc tion Changes
Apparently, there have been no post construction changes affecting the
stability of the dam.

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

20
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S E C T I O N  7

7. ASSESSMENT / REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety
Oakford Lake Dam has been inspected visually and a review has been
made of the available engineering data . This assessment is subject
to the limi tations inherent in the visual inspection procedures sti-
pulated by the Corps of Engineers ’ Phase I Report.

Even though the dam ’s spillway capacity is inadequate and overtopping
the dam is a frequent occurrence , the ‘ Low ’ Hazard Potential classifi-
cation is justified since the dam becomes submerged at a relatively
low discharge and the tailwater elevations are i ndependent of the dam.
A hypothetical failure of the dam would not increase the water surface
elevation downstream to levels considered dangerous to life or property .

b. Adequacy of Information
No da ta on the type of foundation or engineeri ng properties of the
foundation material exists ~ir assessment of the stability of the dam.

c. Urgency
• Even though Oakford Lake Dam has been classified as having a ‘ Low ’

Hazard Potenti a l , it should be mainta i ned in a better condition. The
remedial actions to be taken , listed below in their order of urgency ,
should be completed within 24 months.

d. Necessity for Additional Investigations
Based on the informa ti on presented above , the need for further inves-
tigations in this phase of the program is not indicated. Recommended
actions to be carried out by the owner are listed below .

21
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7.2 Remedial Measures

a. Alternatives
The alternatives for Oakford Lake Dam are :

1. No action.

2. Restore the dam to a fully maintained condition by imple-
menting the following remedial program:

a) Replace and repair the railing on the dike and
walkway so that it serves its intended purpose.

.4

b) Sheeting should be driven around the perimeter
of the right abutment dike and the left abutment
and all voids within the embankments f i l led .

c) Repair the cracked buttress and st i l linq basin
at the low level outlet section.

d) Fill in the area downstream of the concre te weir
with heavy riprap stone to prevent scouring .

e) The right low level outlet gate should be re-
paired.

3. Demolish the dam.

b. 0 & M Procedures
The owners should upgrade the operating and maintenance procedures by
issuing a manual and check list for recommended procedures. Inspection
and maintenance visits should be logged. Records of pond levels should
be kept during routine visits and during severe storms . An annual site
inspection should be conducted using a visual inspection check list si-
milar to the one used in this report.

22
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PHOTOGRAPHS

PHOTOG RAP HS TA KEN ON SEPTEMBE R 7. 1978
AND OCT OBE R 23, 1978
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OAKFORD LAKE DAM

--
. 

•
~
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-
~ Photo 1 - View of downstream face of dam from Main Street Bridge.

Note left gate that was damaged and could not be raised
completely.(Photo taken September 7, 1978)
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Photo 2 - View of concrete spillway and left abutment from low
level ou tle t section. (P hoto taken September 7 , 1978)
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OAKFORD LAKE DAM
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Photo 3 - Upstream face of dam taken from left bank. Grassy
area at lower left of picture i s normal wa ter level
with gates closed . (P hoto taken September 7 1978)

-

Photo 4 - View of left bank of downstream channel from right
bank. (Photo taken September 7, 1978)
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OAKFORD LAKE DAM
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Photo 5 - View of downstream channel and Main Street Bri dge
from dam. Bridge controls tailwater at the dam.
(Photo taken September 7, 1978)

Photo 6 - V i ew of reservo ir from dam. T ree l i ne i s norm al wa ter
- - level with gates closed. (Photo taken September 7,

1978)
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OAKFORD LAKE DAM
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Photo 7 - Upstream face of left abutment showing missing and
deteriorated concrete facing . (Photo taken September
7, 1978)
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Photo 8 - Ups tream channel side of lef t abu tment . Concre te fac i ng
is missing exposing fill material and timber piling.

* (Photo taken September 7, 1978)
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OAKFORD LAKE DAM
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Photo 9 - View of downstream face of low level outlet section
C showing cracked left buttress. Also note cracked

abutment wall to the left. (Photo taken September
- 

7, 1978)
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Photo 10 - Close up of cracked buttress. (Photo taken September
7 , 1978)
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• . Photo 11 — Cracked concrete facing
• of ri ght abutment dike on

- 
. - discharge channel side.

- - .~~. (Photo taken September 7 ,

• 

\. 1978)
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Photo 12 — Ope rati n~ mechanism ~-‘f left outlet gate showing
cracked plate . (Photo taken Sep temb er 7 , 1 978)

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



ii-

APPENDIX C

SUMMARY OF ENGiNEERiNG DATA

I

~



CHEC K LIST
HYDROLOGIC AND HYDRA ULIC DATA

ENGINEERING DATA

• Name of Dam: OAKFORD LAKE DAM

Drainage Area Characteristics : 35.67 square miles

Elevation Top Norma l Pool (Storage Capacity): 63.15 (99 AF)

Elevation Top Flood Control Pool (Storage Capacity): NA 
—

Elevation Maximum Design Pool: 63.15

Elevati on Top Dam: 65.0

• SPILLWAY CREST:
a. Elev ation 63.15

b. Type Concrete weir

c. Width — 
18 inches

d. Length 56 feet

e. Location Spillover At natural stream channel of Crosswicks Creek
f. No. and Type of Gates None —

OUTLET WORK :
a. Type - Three 3 ft.-6 in. x 5 ft.-6 in. slide gates
b. Location Upstream face of spil iway wall _____________-—
c. Entrance Inverts 57.5±

d . Exit Inverts 57.5±

e. Emergency Ora i ndown Fac i l iti es None 
_____

— HYDROMETEOROLOG ICAL GAGES:
- 

• a Type Crest- s tage
• b. Locati on Upstream side of bridge on SR 528 , New Egypt , 300 ft.

c. Records Partial record 1968-1977 downstream of dam

• MAXIMUM NON-DAMAGING DISCHARGE None estimated

- 
•~ ---_- • -- -— --~~~~~~~~ ~. -
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