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Inclosed is the Phase I Inspection Report for Sunset Lake Raceway Dam in
Cumberland County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Dist

Dear Governor Byrne: |

Based on visual inspection, available records, calculations and past
operational performance, Sunset Lake Raceway Dam, a high hazard potential
structure, is judged to be in good overall condition. The dam's spillway is
considered inadequate because a flow equivalent to 19 percent of the
Spillway Design Flood - SDF - would cause the dam to be overtopped. (The
SDF, in this instance, is one half of the Probable Maximum Flood). The
decision to consider the spillway "“inadequate" instead of "seriously
inadequate" is based on the determination that dam failure resulting from
overtopping would not significantly increase the hazard to loss of life
downstream from the dam from that which would exist just before overtopping
failure. To ensure adequacy of the structure, the following actions, as a
minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report the owmer
should engage a qualified professional consultant to perform the following:

(1) Prepare a design for the renovation of the embankment to bring
the entire crest elevation to the level of the recomstructed portion at the
upstream end, and the embankment should be renovated accordingly.

(2) The observed seepage should be monitored on a periodic basis in

order to detect any changes in conditiRPPROVED Fen e "™ IC RE "
DISTRIBUTION UsvLii.iifED. — ‘
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NAPEN-N
Honorable Brendan T. Byrne

¢. Within six months from the date of approval of this report, the
following remedial actions should be initiated:

(1) Trees and adverse vegetation on the embankment should be removed.

(2) Spalled and deteriorated surfaces of the spillway structure
should be repaired.

(3) The twin discharge culverts for the spillway should be renovated
or replaced.

(4) The railing along the spillway structure should be extended
along the raceway to the road bridge.

d. The owner of the dam should develop written operating procedures and
a periodic maintenance plan to ensure the safety of the dam within one year
from the date of approval of this report.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Hughes of the Second District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Techmical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,
»
1 Incl ROGER L. BALDWIN
As stated Lieutenant Colonel, Corps of Engineers

Commander and District Engineer
Copies furnished:
Mr. Dirk C, Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.0. Box CWO29
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Division of Water Resources

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

Trenton, NJ 08625




SUNSET LAKE RACEWAY DAM (NJ0O0764)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIUNS

This dam was inspected on 8 & 27 January 1981 by Storch Engineers, under
contract to the State of New Jersey. The State, under agreement with the
U.S. Army Engineer District, Philadelphia, had this inspection performed in
accordance with the National Dam Inspection Act, Public Law 92-367.

Sunset Lake Raceway Dam, a high hazard potential structure, is judged to be
in good overall condition. The dam's spillway is considered inadequate
because a flow equivalent to 19 percent of the Spillway Design Flood - SDF -
would cause the dam to be overtopped. (The SDF, in this instance, is one
half of the Probable Maximum Flood). The decision to consider the spillway
"inadequate" instead of "seriously inadequate'" is based on the determination
that dam failure resulting from overtopping would not significantly increase
the hazard to loss of life downstream from the dam from that which would
exist just before overtopping failure. To ensure adequacy of the structure,
the following actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy.should be initiated.

b. Within six months from the date of approval of this report the owner
should engage a qualified professional consultant to perform the following:

(1) Prepare a design for the renovation of the embankment to bring
the entire crest elevation to the level of the reconstructed portion at the
upstream end, and the embankment should be renovated accordingly.

(2) The observed seepage should be moritored on a periodic basis in
order to detect any changes in condition.

c. Within six months from the date of approval of this report, the
following remedial actions should be initiated:

(1) Trees and adverse vegetation on the embankment should be removed.

(2) Spalled and deteriorated surfaces of the spillway structure
should be repaired.

(3) The twin discharge culverts for the spillway should be renovated
or replaced.

(4) The railing along the spillway structure should be extended
along the raceway to the road bridge.
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d. The owner of the dam should develop written operating procedures and
a periodic maintenance plan to ensure the safety of the dam within one year
from the date of approval of this report.

Y A

ROGER L. BALDWIN
Lieutenant Colonel, Corps of Engineers
Commander and District Engineer

2/
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Sunset Lake Raceway Dam, I.D. NJ0O0764
State Located: New Jersey :

County Located: Cumberland

Drainage Basin: Delaware River

Stream: Cohansey River

Date of Inspection: January 8, 1981

January 27, 1981

Assessment of General Condition of Dam

Based on visual inspection, past operational performance and Phase I
engineering analyses, Sunset Lake Raceway Dam, a high hazard potential
structure, is assessed as being in fair overall condition.

Hydraulic and hydrologic analyses indicate that the spillway is inadequate.
Discharge capacity of the spillway is not sufficient to pass the designated
spillway design flood (SDF) without an overtopping of the dam. (The SDF
for Sunset Lake Raceway Dam is equal to one-half the probable maximum
flood.) The spillway is capable of passing approximately 9 percent of

the probable maximum flood or 18 percent of the SDF. Therefore, the

owner should engage a professional engineer experienced in the design

and construction dams in the near future to perform more accurate hydraulic
and hydrologic analyses. Based on the findings of the analyses, the

need for and type of remedial measures should be determined and then
implemented. Consideration should be given to a regrading of the embankment
to bring the entire crest elevation to the level of the reconstructed
portion of the upstream end.

The owner should continue to employ the surveillance and emergency
action plan currently in use.




The observed seepage should be monitored on a periodic basis by a professional
engineer experienced in the design and construction of dams in order to
detect any changes in condition.

In addition, it is recommended that the following remedial measures be
undertaken by the owner in the near future:

1) Trees and adverse vegetation on the embankment should be
removed.

2) Spalled and deteriorated surfaces of the spillway structure
should be repaired.

3) The twin discharge culverts for the spillway should be renovated 3
or replaced. i

P 4) The railing along the spillway structure should be extended

along the raceway to the road bridge.

In the future, the owner of the dam should develop written operating
procedures and a periodic maintenance plan to ensure the safety of the
dam.

By impounding the raceway for Sunset Lake, Sunset Lake Raceway Dam also
impounds the main body of Sunset Lake. The lake is also impounded by

the main dam, Sunset Lake Dam. Remedial measures to correct the inadequate
condition of the spiliway of Sunset Lake Raceway Dam should be performed

in conjunction with remedial measures for the main dam as specified in
"Sunset Lake Dam, NJ00063, Phase I Inspection Report, National Dam

Safety Program," dated April 1979. 4

/ l
Richard J{/McDermott, P.E. |

Lo St —

Q John E. Gribbin, P.E. |




OVERVIEW - SUNSET LAKE RACEWAY DAM
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314, The purpose of a Phase 1 Investigation
is to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of

a Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. It is

{
jmportant to note that the condition of dam depends on numerous and 3
constantly changing internal and external conditions, and is evolutionary }
in nature. It would be incorrect to assume that the present condition
of the dam will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspection can
there be any chance that the unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed hydraulic and
hydrologic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed hydraulic
and hydrologic studies, considering the size of the dam, its general
condition and the downstream damage potential.

vi
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

SUNSET LAKE RACEWAY DAM, I.D. NJOO764

SECTION 1: PROJECT INFORMATION

1.1 General
a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary of
the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The
Division of Water Resources of the New Jersey Department of
Environmental Protection (NJDEP) in cooperation with the
Philadelphia District of the Corps of Engineers has been

] assigned the responsibility of supervising the inspection of
dams within the State of New Jersey. Storch Engineers has
been retained by the NJDEP to inspect and report on a selected
group of these dams. The NJDEP is under agreement with the
Philadelphia District of the Corps of Engineers.

Al g . VR A . 4320

b.  Purpose of Inspection

The visual inspections of Sunset Lake Raceway Dam were made on
January 8 and January 27, 1981, The purpose of the inspections

was to make a general assessment of the structural integrity

and operational adequacy of the dam structure and its appurtenances.

'
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1.2 Description of Project

a.

Description

Sunset Lake Raceway Dam consists of an earth embankment approxi-
mately 5000 feet long impounding a raceway from Sunset Lake.

The raceway, formerly used to supply water to a mill, discharges
into the Cohansey River, the downstream channel for Sunset

Lake. The embankment begins at the southwest corner of Sunset
Lake at the Park Drive Bridge. It extends southward through

the Bridgeton City Park to a concrete spillway structure at

the downstream end. The spillway consists of a concrete drop
inlet discharging through twin 36"x58" elliptical corrugated
metal pipes.

Having an overall crest length of 5000 feet, the dam has crest
elevations of 20.0, National Geodetic Vertical Datum (N.G.V.D.)
for the northern or upstream end, 18.0 at the center, and 19.0
for the southern or downstream end. The overall height of the
dam is 11.0 feet. The crest width is 15 feet and the downstream
slope varies from 1 horizontal to 1 vertical to 2 horizontal

to 1 vertical.

The spillway drop inlet contains openings with primary and
secondary weir crests. The primary crest is at elevation 14.5
while the secondary crest is at elevation 16.0. Twin 36" x
58" E.C.M.P. functioning as the discharge culverts have a
downstream invert of 5.0.

Location

Sunset Lake Raceway Dam is located within the City of Bridgeton,
Cumberland County, New Jersey. Principal access to the dam is
by Mayor Aitken Drive which runs through City Park and crosses
the raceway at its downstream end at a point two blocks north
of N.J. Route 49,




Size and Hazard Classification

The dam is classified in accordance with criteria presented in
"Recommended Guidelines for Safety Inspection of Dams" published
by the U.S. Army Corps of Engineers. Size categories consist

of Small, Intermediate and lLarge while hazard categories are
designated as Low, Significant and High.

Size Classification: Sunset Lake Raceway Dam is classified as

"Small" size since its maximum storage volume, including
Sunset Lake, 1is 703 acre-feet (which is less than 1000 acre-feet)
and its height is 11.0 feet (which is less than 40 feet).

Hazard Classification: Visual inspection of the downstream

flood plain of the dam indicates that, depending upon breach
location, failure of the dam could inundate public roadways,
public buildings, public recreation areas and/or Bridgeton
Water Works located near the downstream end of the dam.
Therefore, dam failure could cause damage to a major public
utility as well as loss of life. Accordingly, Sunset Lake
Raceway Dam is classified as "High" hazard.

Ownership

Sunset Lake Raceway Dam is owned by the City of Bridgeton,
City Hall, Bridgeton, New Jersey 08302.

Purpose of Dam

The purpose of the dam is the impoundment of a raceway formerly
used to supply power to a nail mill, but now used for recreation.

DesiQn and Construction History

The Sunset Lake Raceway Dam embankment was constructed in 1814
for the purpose of supplying power to a nail mill. The dam




structure for Sunset Lake, located immediately upstream,
reportedly was re-built in 1938 following failure during
August 1934. Reportedly, the raceway dam overtopped but did
not breach during the flood of August 1934. Following this
flood, the spillway configuration of upstream Sunset Lake Dam
was modified and construction was completed in 1938.

The flood of September 1940 caused the raceway dam to overtop

and to washout in one section. The raceway embankment reportedly
breached again during a storm in 1975. The location of the
breach was at the extreme upstream end of the raceway embankment
imnediately downstream of the Park Avenue Bridge. The 1975
breach and other embankment erosion, which resulted from the

failure of Mary Elmer Dam located upstream was subsequently
repaired in 1976 after being declared a disaster area by
local, state, and federal governments.

g. Normal Operational Procedures

Reportedly, the dam and its appurtenances are operated and

maintained by the City of Bridgeton. Repairs are made on an

"as needed" basis. Reportedly, during periods of heavy rain,

the gates at the downstream end of the raceway are raised.

Also the condition of the gates are checked on a monthly basis
- by City personnel. )

1.3 Pertinent Data

a. Drainage Area 47.7 square miles

b. Discharge at Damsite

Maximum flood at damsite September 1940 (Quantity
of flow unknown)

Outlet Works at pool elevation N.A.

Spillway capacity at top of dam 290 cfs
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Elevation (N.G.V.D.)

Top of Dam

Maximum pool-design surcharge
Spillway crest - primary

- secondary
Stream bed at toe of dam

Maximum tailwater

Reservoir (Including Sunset Lake)

Length of maximum pool

Length of recreation pool

Storage (Acre-feet) (Including Sunset Lake)

Recreation pool
Design surcharge
Top of dam

Varies - 18.0 to 20.0
18.5

14.5

16.0

N.A.

14.0 (500-year tide,
estimated from tide
data at Delaware Bay)

9500 feet (Estimated)
9000 feet (Scaled)

417
777
703

Reservoir Surface (acres) (Including Sunset Lake)

Top of dam

Maximum pool - design surcharge

Recreation pool

Dam

Type

Length

Height

Sideslopes - Upstream

- Downstream

Zoning

150.2 (Estimated)
154.1 (Estimated)
102.6

Earthfill

5000 feet

11.0 feet

1 horiz. to 1 vert.

1 to 2 horiz. to 1 vert.
Unknown




Impervious core
Cutoff
Grout curtain
Spillway
Type
Length of weir - Primary
- Secondary
Crest elevation - Primary
-Secondary
Gates
Approach channel

Discharge channel

Regulating outlet

Diversion and Regulating Tunnel

" o " "
L —rr—._. i PO !
PR

Unknown :
Unknown
Unknown

Concrete drop inlet with
primary and secondary
stages

9 feet

10 feet

14.5

16.0

4' X 4' low level
outlet gate

Earth raceway from
Sunset Lake to spillway

Twin 36" X 58" E.C.M.P.

4' x 4' Tow level
outlet gate in spillway
structure

4' corrugated metal pipe
located approx. 200'
upstream from spillway
(abandoned)

N.A.
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2.1

2.2

SECTION 2: ENGINEERING DATA

Design

Construction drawings titled, "Plan of Raceway Spillway for Bridgeton
City Park" prepared by W.A. Kirby, City Engineer and A.L. Stubee,
Consulting Engineer, dated August 19, 1947, are available in the
files of the NJDEP, Division of Water Resources. These plans show

a proposed spillway structure located at the southern end of the
raceway. The maximum flood inflow based upon the Central Jersey
Curves was found to be 325 c.f.s/sq. mi. or 490 c.f.s. These

design parameters can be found in the NJDEP files.

Revisions to the August 19, 1947, plans were made to change the
proposed discharge channel from a 12' x 5' wide box culvert to the
twin 36" X 58" E.C.M.P. approved by NJDEP on October 30, 1953.
These plans are also available in the files of the NJDEP.

In addition, a Phase I Inspection Report for Sunset Lake Dam NJ00063,
prepared by the U.S. Army Corps of Engineers, dated April 1979 was
available in the NJDEP files.

Construction

The spillway structure as it presently exists was constructed in
accordance with the plans approved October 30, 1953. Reportedly,
the construction was completed on September 30, 1954.

The section of the dam that breached in 1975 was subsequently
reconstructed in 1976. The embankment reconstruction was performed

by Don Rogers, Inc. in accordance with plans ertitled "Bid -Pac-1
Storm Damage Restoration Work" dated 6/10/76 prepared by Edward

H. Richardson Associates. As indicated in the cortract specifications,
"Borrow used for dike construction and repair shall meet the grading
classification A-4 as specified by AASHO Spec M145."
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Daily inspection reports for the 1976 reconstruction are on file
with the City of Bridgeton Department of Public Works.

2.3 Operation

Correspondence relating to the operation of the dam is available in
the NJDEP file. Operation of the raceway dam has been successful

, to the extent that, with exception of the breach in 1975, it has
not overtopped since the new spillway was completed in 1953.
However, this breach reportedly resulted from the impact of the
flood wave produced when Mary Elmer Lake breached.

2.4 Evaluation

a. Availability

Available engineering data is limited to that which is on file
with the NJOEP and the City of Bridgeton Department of Public
Works.

b.  Adequacy

The file information was of significant assistance in the

performance of a Phase I evaluation. However, complete information
- needed to properly evaluate the dam was not available. A list

of absent information is included in paragraph 7.1.b.

c. Validity

The available hydraulic and hydrologic analyses in connection
with the construction of the existing spillway structure é
appear to be invalid because of the fact that the design was '
based upon the drainage area of the raceway only (1.5 sq. mi.)

; and does not include flow transmitted through the Park Avenue

‘ ’ Bridge (B-14) from Sunset Lake.
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The hydraulic and hydrologic data made available in the Phase
I Inspection Report for Sunset Lake NJ0O0063, dated April 1979,
were found to be valid and in accordance with analytic procedures

developed by the Corps of Engineers for the present inspection
and assessment program. ’




SECTION 3: VISUAL INSPECTION

3.1 Findings

a’

General

The inspections of Sunset Lake Raceway Dam were performed on
January 8 and January 27, 1981 by staff members of Storch
Engineers. A copy of the visual inspection check list is
contained in Appendix 1. The following procedures were employed
for the inspection:

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

2) The dam was measured and key elevations determined with
the use of a surveyor's level.

3) The dam embankments, appurtenant structures and adjacent
areas were photographed.

Dam

The embankment forming the raceway dam extends from the Park
Drive Bridge (B-14) running approximately parallel to Mayor
Aitkens Drive to its terminus at the spillway structure located
just south of Washington Street. Due to the extreme length of
the embankment a thorough visual descrption of the embankment
will be given referring to stations beginning at Station 0+00
(the spiliway at the south end) and terminating at Station
50+00 (the Park Drive Bridge - B-14 at Sunset Lake).

Sta 0+00 to 4+00 - The crest and downstream side of embankment
were generally bare probably due to
pedestrian activity with the downstream
slope being approximately 1.5 horiz, to
1 vert.
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Sta 4+00 to 5+00 -

Sta 5+00 to 5+25 -

Sta 5+25 to 6+60 -

Sta 6+60 to 10+20 -

Sta 10+20 to 19+70 -

Sta 19+70 to 22+65 -

!
:

The downstream face of the embankment
was covered with ground cover and had a
slope of approximately 1.5 horiz. to 1 vert.

The downstream face appeared bare,
eroded, and sloughed, probably due to

pedestrian activity.

The downstream face appeared generally

A small

area of erosion and sloughing was observed
near Sta 6+00. Downstream slope approxi-
mately 1 to 1 to 1.5 to 1. At Sta 6+60
another area of erosion and sloughing

bare with some ground cover.

due to pedestrian activity was observed.

The downstream face of the dam was

observed to vary, with the majority
being grass covered. Some bare patches
were evident. The majority of the
downstream slope was at a slope of

approximately 2 horiz. to 1 vert.

The downstream face of the dam was
observed to be generally grass covered
with a few bare patches evident.

Gabion riprap slope protection was
observed on the upstream embankment
immediately downstream of the footbridge
lTocated at Sta 19+70.
pedestrian footbridge the downstream

Upstream from the

face of embankment was observed to be
generally covered with grass, briars,




Sta 22+65 to 30+45 -

Sta 30+45 to 45+00 -

bushes and small trees. The trees
ranged in caliper from 2 inches to 12
inches. The embankment height was
observed to be approx. 4.5 feet at Sta
20475 and decrease to a height of near
zero at Sta 22465,

No significant embankment was observed

in the area of the Zoo. The raceway was
approximately 40 feet wide with approxi-
mately 2 feet of freeboard in the channel.
The embankment was observed to reappear
upstream of the Zoo pedestrian bridge
located at Sta 30+45.

Erosion was observed on the downstream
face of the dam at the footbridge located
at Sta 34+30; probably caused by pedestrian
activity. The erosion appeared to have
exposed the roots of two large trees
approximately 18 inches in diameter.

The downstream side of embankment was
observed to be extremely overgrown with
brushes, briars and trees. In the

vicinity of Sta 38+00 a few bulges were
observed on the downstream face of the
embankment but they appeared to be due

to the placement of fill. A bare pedestrian
path was observed on the downstream
embankment at Sta 38+85. Some large

trees, approximately 24 inches in diameter,
were observed on the downstream face in

the vicinity of Sta 41400 and 42+00.

12
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Sta 45+0 to 50+00 (Bridge at Sunset Lake) - The embankment
from Sta 45+00 to the bridge at Sunset
Lake was observed to be well graded and
contained a good stand of grass covering
on both the upstream and downstream
faces of the embankment which had
slopes of approximately 2 horiz. to 1
vert.

This area of embankment appeared to be

the section of embankment that breached
and was repaired in 1975 and was in far
better condition than the remainder of

the dam,

Near the junction of the Sunset Lake and
Sunset Lake Raceway embankments (Park
Drive Bridge B-14) the downstream embankment

was grass covered with some trees observed.

General Grass, bushes and occasional trees were
observed on the upstream side of embankment
along most of its length.

€. Seepage

Evidence of possible seepage was observed in an area located ~

approximately 100 feet south of the Bridgeton Water Works

Building and approximately 150 feet downstream from the raceway

embankment just east of Mayor Aitken Drive. Water flowing

with a trickle and containing orange deposits was observed in

a channel running from a box culvert under Mayor Aitken Drive

and the Cohansey River. The culvert was at a location corre-

sponding to the approximate position of the outlet works of :
’ the raceway; no upstream end of the culvert was observed. The

origin of the flow could not be determined.

13
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Wet areas also were observed at the toe of the dam located
immediately upstream of the footbridge at the Zoo (Sta 30+45).
It could not be determined if these wet areas were a result of
seepage or high water table.

‘ In addition a large pool of standing water was observed at the

, downstream toe of the embankment located approximately 75 feet
from upstream end of the raceway (Park Drive). The pond was
irregularly shaped approximately 150 feet long and 40 feet
wide. Orange deposits were observed in the pool, evidently
resulting from seepage.

Further conversations with the City of Bridgeton Department of
Public Works revealed that the above mentioned pool of water
located at the toe of the dam was created during the 1975
breach by outflow which scoured the area at the toe of the dam
and now forms a low-lying depression which ponds water.

d. Appurtenant Structures

Discharge from the outlet structure located at the southerly
’: . terminus of the raceway outfalls directly into the Cohansey
' Rivery via twin 36" x 58" ECMP discharge pipes. These corrugated
metal pipes appeared to be deteriorated at their inverts but
- were in generally satisfactory condition.

The concrete forming the principal intake structure appeared
to be in generally satisfactory condition. The trash racks

and pipe railing located on the top of the structure appeared
to be in generally satisfactory condition, although the trash
racks were not in proper position at the times of inspection.

' . The stem and wheel operating mechanism for the slide gate
' outlet works was observed to be rusted although it appeared to
be operable.

14
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Reservoir Area

The upstream embankment or west side of the raceway channel
varies in slope. The upstream side of the raceway between the
spillway and Eddy's Pond is wooded with very steep slopes.

The remaining upstream slopes are generally flat to moderate
with banks ranging from 2 to 5 feet in height.

Downstream Channel

The twin 36" x 58" ECMP discharge pipes outfall directly into
the Cohansey River. The river varies from 50 to 100 feet in
width with banks 2 to 5 feet high. The river is tidal at the
outfall point and widens to a width of approximately 600 feet
approximately one mile downstream.

The raceway runs approximately parallel to the Cohansey River
at an average distance of about 1000 feet to the west. Between
the raceway dam and the river, a flat area forms the flood
plain of the dam. The area contains recreation areas, a
roadway, about four public buildings and the Bridgeton Water
Works.

15
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SECTION 4: OPERATIONAL PROCEDURES

Procedures

The level of water in Sunset Lake Raceway is regulated by discharge
over the spillway of the dam-and the spillways at Sunset Lake Dam.
The Tow level gate in the spillway structure is repdrted]y opened
during times of intense storms to augment the spillway capacity.

Maintenance of the Dam

Reportedly the dam embankment is inspected on a regular basis.
Repairs are made on "as needed" basis.

Maintenance of Operating Facilities

Reportedly, the operation mechanism for the 4' x 4' low level
outlet gate is inspected and operated once a month as part of the
flood emergency program and is maintained regularly.

Description of Warning System

As a direct result of the 1975 flood, the City developed an extensive
emergency plan to follow during flood emergencies. The emergency
plan involves the Parks, Civil Defense, and Public Works Department.

Reportedly during periods of intense storms the low level outlet is
opened in accordance with the emergency plan. (See Emergency

Action Plan in Appendix 5.)

Evaluation of Operational Adequacy

The operation of the dam has been adequate to the extent that the
dam reportedly has not overtopped since the adoption of the flood
emergency plan.
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Maintenance documentation is adequate with all visits to the raceway
being logged on a maintenance sheet on file with the City of Bridgeton,
Department of Public Works. However, it was observed that maintenance
has been poor in the following areas:

1) Adverse vegetation on dam embankment has not been removed.
2) Eroded areas not properly stabilized.

3) Deteriorated spillway discharge pipes not repaired or replaced.
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5.1 Evaluation of Features

SECTION 5: HYDRAULIC/HYDROLOGIC

Design Data

The quantity of storm water runoff that the spillway should be
able to handle is based on the size and hazard c¢lassification
of the dam. This runoff quantity, called the spiliway design
flood (SDF), is described in terms of return frequency or
probable maximum flood (PMF) depending on the extent of the
dam's size and potential hazard. According to the "Recommended
Guidelines for Safety Inspection of Dam" published by the U.S.
Army Corps of Engineers, the SDF for Sunset Lake Raceway Dam
falls in a range of 1/2 PMF to PMF. In this case the low end
of the range, 1/2 PMF, is chosen since the factors used to
select size and hazard classification are on the low side of
their respective ranges.

The SDF peak computed for Sunset Lake Raceway Dam is 1571 c.f.s.
This value is derived from the 1/2 PMF flood hydrograph computed
by combining the raceway runoff hydrograph with inflow from
Sunset Lake. The runoff hydrograph was computed by the use of
the HEC-1-DAM flood hydrograph computer program using the Soil
Conservation Service triangular unit hydrograph with curvilinear
transformation. Inflow to the raceway from Sunset Lake was
computed by comparing the capacity rating of Bridge B-14 to

the various lake stages occurring during the 1/2 PMf. The

1/2 PMF was routed through Sunset Lake using data ccntained in
"Sunset Lake Dam, NJOQO063, Phase I Inspection Report, National
Dam Safety Program." Hydrologic computations and computer
output are contained in Appendix 4.

The spillway discharge rates were computed by the use of weir
formula and culvert discharge charts assuming inlet control.
The total spillway discharge with raceway level equal to the
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top of the dam was computed to be 290 c.f.s. The elevation of
the top of dam was taken to be 18.0, N.G.V.D. The SDF was
routed through the dam by use of the HEC-1-DAM computer program
using the modified Puls Method. In routing the SDF, it was
found that the dam crest would be overtopped by ‘a depth of 0.5
foot. A breach analysis was then performed assuming failure

of the dam, and using a trapezoidal breach section with bottom
length of 100 feet and sideslopes of 1 horizontal to 1 vertical.
The breach peak outflow was computed to be 2053 c.f.s. Breach
computations are contained in Appendix 4. The analysis indicated
that failure of Sunset Lake Raceway Dam would not significantly
increase the hazard to loss of life downstream over that which
would exist without failure. Accordingly, the subject spillway
is assessed as being inadequate in accordance with criteria
developed by the U.S. Army Corps of Engineers.

Experience Data

Reportedly, the dam was overtopped once since the construction
of the new spillway structure in 1953. The overtopping occurred
in 1975 and resulted in a breach of the embankment near the
upstream end of the raceway. The overtopping reportedly was

the result of heavy rains combined with the breach of Mary

Elmer Dam upstream. Reportedly, property damage was sustained
by the Bridgeton Water Works and by City Park.

Visual Observation

No significant evidence of overtopping of the embankment was
observed at the times of inspection. A renovated portion of

the embankment at the upstream end of the raceway with significantly
different cross section in relation to the remainder of the
embankment was noted. The renovated portion appeared to

correspond to the area reported to have breached in 1975,

19
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Overtopping Potential

As indicated in paragraph 5.1.a. a storm of magnitude equal to
the SDF would cause overtopping of the dam by a depth of 0.5
foot over the top of the dam. The spillway is capable of
passing approximately 9 percent of the PMF or 18 percent of
the SDF with lake level equal to the top of the dam (Elev.
18.0).

Drawdown Data

Assuming drawdown is accomplished by opening two 60-inch by
48-inch sluice gates at Sunset Lake (Park Avenue), the time
required for drawdown is estimated to be approximately 1/2
day. The estimate is based on the drawdown estimate contained
in the Phase I Report for Sunset Lake Dam.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The dam appeared at the time of inspection to be outwardly

{ structurally sound with no evidence of embankment cracks or
distress. Evidence of possible seepage was observed at three
locations along the dam and erosion was observed at various
locations on the downstream side of embankment. The possible
seepage and erosion are not considered to be indications of
immediate dam instability.

b. Generalized Soils Description

The generalized soils description of the dam site consists of
recent alluvium deposited adjacent to present stream courses
overlying an irregular mantle of stratified material referred
to on the Geologic Map of New Jersey as the Cape May formation.

c. Design and Construction Data

The analysis of structural stability and construction data for
- the original embankment constructed in 1814 are not available.

d. Operating Records

Operating records are available for the dam. Reportedly the
water level of Sunset Lake Raceway is monitored visually by
the City of Bridgeton and the gate in the spillway structure
is opened in accordance with rainfall intensity.
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e. Post-Construction Changes

Reportedly, no post-constrution changes have been made since
the present dam spillway was constructed in 1953 with the
exception of the repair of the dam embankment cdmp]eted in
1975.

f. Seismic Stability

Sunset Lake Raceway Dam is located in Seismic Zone 1 as defined
in "Recommended Guidelines for Safety Inspection of Dams"
which is a zone of very low seismic activity. Experience

[ indicates that dams in Seismic Zone 1 will have adequate
stability under seismic loading conditions if they have adequate
stability under static loading conditions. Sunset Lake Raceway
Dam appeared to be outwardly stable under static loading
conditions at the times of inspection.
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7.1 Dam Assessment
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SECTION 7:

ASSESSMENT AND RECOMMENDATIONS

e —da. . -

Safety

Based on hydraulic and hydrologic analyses outlined in Section 5
and Appendix 4, the spillway of Sunset Lake Raceway Dam is
assessed as being inadequate. The spiliway is not able to

pass the SDF without an overtopping of the dam.

The embankment of the dam exhibits areas of possible seepage

as well as erosion, mostly due to pedestrian traffic, which
was not considered to be evidence of immediate dam instability.
The embankment appeared at the times of inspection to be
generally outwardly stable.

Adequacy of Information

Information sources for this report include 1) field inspections,
2) USGS quadrangle, 3) consultation with City of Bridgeton
personnel, 4) plans photographs, and inspection reports on

file with the City of Bridgeton, Department of Public Works,

5) Data from the NJDEP file (Plans for present spiliway,
correspondence and permits), and 6) the Phase I Inspection
Report for Sunset Lake Dam NJO0063, dated April 1979. The
information obtained is sufficient to allow a Phase I assessment
as outlined in "Recommended Guidelines for Safety Inspection

of Dams."

Some of the absent data are as follows:
1. Structural design report.

2. Description of fill material for original embankment.
3. Soils report for the site.

s




¢c. Necessity for Additional Data/Evaluation
k ’ Although some data pertaining to Sunset Lake Raceway Dam are
not available, additional data are not considered imperative

for this Phase I evaluation.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in paragraph
' 5.1.a., the spillway is assessed as being inadequate. It is
therefore recommended that a professional engineer experienced
in the design and construction of dams be engaged in the near
future to perform more accurate hydraulic and hydrologic
analyses related to spillway capacity. Based on the findings

of these analyses, the need for and type of remedial measures
should be determined and then implemented. Consideration ‘
should be given to a regrading of the embankment to bring the
entire crest elevation to the level of the reconstructed
portion of the upstream end.

The observed seepage should be monitored on a periodic basis
by a professional engineer experience in the design and construc-
tion of dams in order to detect any changes in condition.

The owner should continue to employ the surveillance and
emergency action plan currently in use.

In addition, it is recommended that the following remedial
measures be undertaken by the owner in the near future:

! 1) Trees and adverse vegetation on the embankment should be
removed.

e v
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2) Spalled and deteriorated surfaces of the spillway structure

should be repaired.
3) The twin discharge culverts for the spillway should be

renovated or replaced.
1 4) The railing along the spillway structure should be extended

along the raceway to the road bridge.
' b. Maintenance
| In the future, the owner of the dam should develop written

operating procedures and a periodic maintenance plan to ensure
‘ the safety of the dam.
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AR Recent alluvium deposited adjacent to present stream courses.

AR/MTM Complex intermingling of alluvium with fi11; tidal marsh and
swamp. R

AM-23 Irregular mantle of stratified material referred to on the
Geologic Map of New Jersey as the Cape May formation.

Note: Information taken from Rutgers University, Soil Survey of
New Jersey, Report No. 21, Cumberland County, June 1955 and
Geologic Map of New Jersey prepared by J.V. Lewis and H. Kummel
1910-1912, revised by H.B. Kummel 1931 and M. Johnson 1950.
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APPENDIX 1

Check List - Visual Inspection
Check List - Engineering Data
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APPENDIX 2

Photographs
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PHOTO 1

SPILLWAY AT DOWNSTREAM END OF RACEWAY (STA 0+0)

PHOTO 2
OUTFALL FROM SPILLWAY INTO COHANSEY RIVER

SUNSET LAKE RACEWAY DAM
8 JANUARY 1981




PHOTO 3
HEADWALL AT LOCATION OF LOW LEVEL OUTLET

PHOTO 4
CONCRETE WALL AT LOCATION OF ABANDONED BRIDGE PIER
(APPROX. STA 10+0)

SUNSET LAKE RACEWAY DAM
27 JANUARY 1981 i
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PHOTO 5
DOWNSTREAM FACE OF EMBANKMENT AT PARK BUILDING
(APPROX. STA 1+0)

PHOTO 6
DOWNSTREAM FACE OF EMBANKMENT (APPROX. STA 8+0)

SUNSET LAKE RACEWAY DAM -'
27 JANUARY 1981 i




PHOTO 7
DOWNSTREAM FACE OF EMBANKMENT (APPROX. STA 11+0)

PHOTO 8
UPSTREAM FACE OF EMBANKMENT IN VICINITY OF ENTRANCE
FROM SUNSET LAKE

SUNSET LAKE RACEWAY DAM
27 JANUARY 1981




PHOTO 9 i
DOWNSTREAM FACE OF EMBANKMENT IN VICINITY OF ENTRANCE
FROM SUNSET LAKE

PHOTO 10
STANDING WATER AT TOE OF EMBANKMENT (APPROX. STA 48+65)

SUNSET LAKE RACEWAY DAM
27 JANIARY 1981
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Engineering Data
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: unoded and residential with Sunset lake upstream.
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 16.0 (417 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.
ELEVATION MAXIMUM DESIGN POOL:_ 18.5

ELEVATION TOP DAM: 18.0

SPILLWAY CREST:

a. Elevation 14.5 (Primary), 16.0 (Secondary)

b. Type_Concrete drop inlet with primary and secondary stages

c. Width 1.0 foot

d. Length 9 feet (Primary), 10 feet (Secondary)

e. Location Spillover__ Downstream end of raceway

f. Number and Type of Gates One 4' x 4' slide gate

OUTLET WORKS:

a. Type Gated 4' corrugated metal pipe

- b. Location Approx. 200' upstream from spillway

c. Entrance Invert Unknown

d. Exit Invert Unknown

e. Emergency Draindown Facilities: Open slide gate in spillway

(Outlet works abandoned)
HYDOMETEOROLOGICAL GAGES: Ngne

a. Type_ N.A,

b. Location N.A.

! ' c. Records_N.A.
MAXIMUM NON-DAMAGING DISCHARGE:

(Lake Stage Equal to Top of Dam) 290 ¢.f.s.
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APPENDIX 4

Hydraulic/Hydrologic Computations
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STRTION IN-DIAM, FLAN 1y RATIOD 3
— —_ . END-OF-FERIOD HYUROGK ORIINATES
MO.DA HR.MN FERIOD INFLOW UTFLOW  STORAGE STAGE
——1,01 .30 1 21, 55, 397, 146.0
1.01 1.00 2 20. 5%, 196, 16.0
1.01 1.30 3 19. 55, 395, 16.0
1591__::,09_"___-5 1_7_' 55‘. .3.?5:..._____15'9___-
1.01 2,30 s 14, €5, 393, 15,9
1.01 3.00 6 15, 55, 391, 15,9
1.01 3,30 ? 14, 55. 350, 15.9
1.01 4,00 B 13, 55, 188, 15.9
1.0% 4,30 9 12, 55, 187, 15.9
1,01 5.00 10 11, 55. 38¢. 15.9
1.01 %.30 11 11, 55, 384, 15.8
1.01 6.00 12 10, %5. 383, 15.8
1.01 6.30 13 9. 55, 381, 15.8
1.01 7.00 14 9. 5. 379. 15.8
1.01 7.30 15 8. £S5, 3727, 15.8
1.01 8.00 16 8. 55, 375, 15.7
1.01 8.30 17 7. 55, 373, 15.7
1.01 9.00 18 8. 55. 371, 15.7
1.01 9,30 19 11, 55. 349, 15.7
1,01 10,00 20 14, 5. 348, 15.7
1,01 10.30 21 24, 55. 366, 15.6
1.01_11.00 22 3%, 55. 366, 15.6
1.01 13.30 -2 50, £5. 365, 1576
1.01 12,00 24 68, 5. 345, 15.6
1,018 12,30 25 b 55, 366, 15.6
1.01 13.00 26 144, S5, 349, 15.7
1,01 13.30 27 222, 55, 374, 15,7
1,01 14.00 o8 334, $5. 383, 15.8
1.01 14.30 29 494, 5. 198, 16.0
1,01 15.00 30 705, 505, a11. 16.1
1,01 15,30 31 974, 782, 420, 16.2
1.01 16,00 32 1339, 1089. 429, 16.3
1.01 16,30 33 1825, 1489. A41., 16.4
1,01 12.090 34 2412, 1993, AS6. 16.6
1.01 17.30 a5 1087, 2589. 475, 16.8
1.01 18.00 3¢ 1838, 3264, 498, 17.0
1,01 38,30 37 4453, 3427, 535, 17.3
1.01 19,00 is 5514, 3575, 600, 17.8
1,01 19.30 39 6407, 4126, 87, 18.5
1,01 20.00 40 20,00 7323, 4762, 782, 19,2
1.01 20,30 K 8249, 5287, 901, 19.9
1.01 21.00 42 9175, 6947, 1009 . 20.5
1,01 21.30 43 10091, 8831, 1081, 20.9
1,01 22,00 44 10987. 10122, 1125, 21.2
1.01 22.30 45 11853, 11138, 1157, 21.3
1.01  23.00 4é 12674, 12040, 1185, 21.5
1.01 23.30 47 12429, 12865, 1210, 21.6
1,02  0.00 - 48 14104, 13410, 1232, 21.7
1,02 £ 30 49 14493, TA242. 1251, 21.8
1,02 1,00 50 15185, 14829, 1267, 21.9
1,02 1.30 51 15581, 15286, 1280, 22.0
1.02  2.00 52 15877, 15643, 12%0. 22.0
1,02 2.20 53 16067, 15929, 1297, 22.0
1.02 3.00 54 16148. 16080, 1302, 22.1
1,02 3.30 S5 16122, 16127, 1303, 22.1
1.02 4,00 Sé 15993, 16068, 1301, 22.1
1.02  4.30 57 15765, 15908, 1297, 22,0
1.02 5,00 58 15440, 15649, 1290. 22,
1,02  5.30 59 15021, 15295, 1280, 27,
1,02 4.00 60 14499, 14844, 1267, 21.9
1,02 4,30 L1 13901, 14302, 1252, 21.8
1.02 7.00 62 13274, 13705, 1235, 21.7
1.02 7.30 63 124640, 132085, 1216, 21.6
— 1,02 __8.00___ _ €4 3 312012, 12463, 1198, 1.9
1.02 8,20 65 11401, 11850, 1179, 21,5
1,02 9.00 b6 10818, 11252, 1161, 21.4
1.02 9.30 67 10264, 10691, 1143, 21,3
1,02 10,00 68 $737. 10154, 1128, 21.2
1.02 10.30 &9 9235, 9643, 1109, 21,1
1,02 11.00__ 70 8759, 9157, 1092, 21.0
1,02 11.30 71 ‘8207, 8692, 1076, TR0V T 7T
1.02 12,00 72 7876, g254, 1060, 20.8
1.02 12,20 73 7467, 7839, 1045, 20.7
1,02 132.00 74 7078, 74464, 1029, 20.7
1.02 13.30 7% £708, 2075, 1014, 20.8

T T
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1a1

NATIONAL UAM SAFETY FROGRAN

[SS——

a2 SUNSET LAKE RACEWAY DANM
83 MULTI RATIO ROUTING
B 100 0 30 4
Bl - .
N 1 1 1
Ji 0.9
K ) LAKE 1
X1 INFLOV HYDIROGRAFH TO RACEWAY DAM
M 1 2 2.0 2.0 1
P 27 100 109 117
1 1.5 0.15 |
'E 2.4
X -1.0 -0.0% 2.0
_K: 1__RA-DAM _ 1 1
K1 ROUTE DISCHARGE THROUGH RACEMAY UAK
Y 1 1
Y1 3 =-16.0 '1
Y4 14,5 16.0 17.0 18.0 19.0 20.0 21,0 22.0
YS 0 0 152 290 388 420 A26 432
_$A 0 9.2 21.0 48.0
$E 10.0 146.0 20.0 30.0
$s 16.0
$p_18.0 2,463 1.9 635
$L 625 2450 4300 4500 4750 5000
sV 18.0 18.95 19.0 19.% 20.0 21.0
K 99 .
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STATION RA-NIAMs» FLAN 1» RATIO 1

END-OF-FERIOD HYIRKOGKAFH ORLINATES

APV

MO.DA HR.MN FERIOD HDURS INFLOW  OUTFLOW  STORAGE STAGE
1,01 130 3 .50 1. 0, 18, 16,0
1.01  1.00 2 1.00 1. 1. 18. 16.0
1.01  1.30 3 1.%0 1. 1. 18, 16.0
1.01 2,00 4___2.00 1. 1. 18, 16.0
1.01 2,30 s  2.50 1. 1. 18", 16.0
1.01  3.00 & 3.00 1. 1. 18, 16.0
1,01 3,30 2 3,50 1, 1. 18, 16,0
1.01 4.00 8  A.00 1. 1., . 18, 16.0
1.01  4.30 ?  4.50 1. 1. 18, 16.0
1.01 5,00 10 _ 5.00 0. 1, 18. 16,0
1.01 5.30 11 5.%0 0. 1. ' 18.. 16.0
1.01  6.00 12 46.00 0. 0. 18, 16.0
1,01 6,30 13 6,50 0. 0. 18, 16,0 |
1.01  7.00 14 7.00 0. 0. 18. 16.0 |
! 1.01  7.30 15 7.%0 0. 0. 18, 16.0
! 1,03 8.00 16 8,00 0. 0. 18, 16.0 !
1.01 8.30 17 8.50 0. 0. 1¢. 16.0
1.01 9.00 18 9.00 2. 1. 18, 16.0
1.01  9.30 19 9.50 6. 2. 19, 16.0 |
1.01 10,00 20 10.00 16, 7. 19, 16.0 |
1.01 10.30 21 10.50 20, 1s, 19. 16,1 i
1,01 11,00 22 11.00 A%, 26, 20. 16,2
i 1.01 11.30 23 11,50 61, 39, 21, 16.3
1.01 12,00 24 12,00 74, 52, 22, - 16.3
{ 1.01 12.30 2% 12.%0 100, 68, 23, 16.4
2 1.01 13,00 26 13.00 155, 94, 25, 16.6
' 1.01 13,30 27 13,50 263, 140, 29. 16.9
1.01 14,00 28._14,00 A26. 209, 36. 17.4_
1.01 14.30 29 14.50 624, 318. TR i8.0
1.01 15,00 30 15.00 840. 895, 52, 18.3
' 1,01 15,30 31 15.50 1063, 985, . 52, 18.3
1.01 16,00 32 16.00 1356, 1351, T4, 18.4
1.01 16.30 13 16.50 1705, 1652, 5%, 18.5
"1.,01 17,00 34 17.00 2122, 2099, $7. . 1B.é
1.01 17.30 35 17.50 2442, 2435, S8, 18.46
1,01 18.00 26 1B.00O 2408, 2411, €8, 18.6
1.01 18.30 37 18.50 2547, 2578, s8. 18.6
1,01 19.00 38 19.00 2345, 2381, 58, 18.6
1.01 19.30 39 19.50 2042, 2072. s7. 18.5
1.01 20,00 _ 40 20,00 1637, 16724, 5s. ig.S
1.01 20,30 41 20,50 1286, 1318, 54, 18.4
1.01 21.00 42 21,00 982, 1018, 52, 18.3
1,01 21,30 43 21,50 232, 766, 51. 18,3
1.01 22,00 44 22,00 536, 570. 49, 18.2
1.01 22,30 AS 22,50 399, 429, 48, 18.1
. 1,01 23,00 46 23,00 297, 333, A7, 18.1
» 1.01 23,30 47 23.50 222, 284, 'ER 18.0
1.02  0.00 A8 24,00 167, 259, 42, 17.8
- 1.02 .30 49 24,50 130, ~ 227, 38, 17.5
- 1.02  1.00 S0 25.00 121, 195, 34, 17.3
1.02 1.30 _51 2%.50 113, T 170, 31, 17.4 !
1,02  2.00 52 24,00 105, 148, 29. 17.0 .
3 1.02 2.30 53 26.50 9e. 130, 28. 16,9 >
¥ : 1.02 3.00 54 27.00 92, 116, 27, 16.8
1,02 3,30 5% 22,50 BS., 105, 26, 16.7
¢ 1.02 4.00 56 28,00 80. 96, 25, 16.6
g 1.02  4.30 57 28.50 74. 88. 24, 16.%
1,02 S5.00 58 29.00 £9, 81, 24, 16.5
1.02 5.30 .59 29.50 65, 75. 23, 1¢.5
1.02  4.00 60 30.00 L0, 70. 23, 16.5 '
1,02 6,30 61 20,59 56, 45, 21, 16.4
1,02 7.00 62 21.00 53, 0. 22, 16.4 !
1,02  7.30 63 31.50 A9, 56, 2. 16.4
' 1:02  8.00 b4__ 32,00 46, 52, 22. 16.3
i 1.02 8.30 65  12.50 A3, A9 . 22, 16.3
1.02 9,00 66 33,00 40, AS. 21, 16.3
1,02 9,30 £2 33,50 : 372, 42, 23, 16,3
1.02 10,00 L8 24.00 35, 39. 21. 16.3
1.02 10,20 &9 24,50 32, 37. 21. 16,2
e 2320210400 70..39.00 _ _ 30. . _. .34 2L 162
1.02 11,30 71 15.%0 2g, 12, 20, 1€.2
1.02 12,00 72 16,00 26, 20. 20, 16.2
1,02 12.30 73 36.50  _ 25. _ . __28. 20. 16.2
1.02 131.00 74 17,00 231, 2%, 30. 16.2
1.02 13.30 75 17.50 21,

24, 20. 16.2
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APPENDIX 5

Existing Temporary Emergency Action Plan




(609) 455-323) Ext. 233
THE CITY OF BRIDGETON

[[3 I-E @EWFW%TUPNEW JERSEY 08302

January 12, 1977

ALBERT A. FRALINGER. JR. :'.; | PR 198]

STORCH ENGINEERS

; City Engineer

|
" Temporary Operating Procedure for Flood Gates at Sunset Lake and South Pnd of Raceway

Subject: The subject of this order and procedure is to set forth a temporary agreement
for the operation, control delegation of duties and responsibilities of the flood control
gates on Sunset Lake and the Raceway.

Purpose: The purpose of this agreement is to set forth a procedure to be followed by

! various departments of the city that are responsible for the health, safety and welfare
of the puwblic in time of emergency and to further set forth practices to be followed

that will eliminate or help redvce to a minimum, damages to public property during time

: of flooding or severe weather.

Jurisdiction: Accond:.ng to the revised ordinances of the City of Bridgeton, the Department
of Public Works is responsible for the proper and efficient conduct of all public works
functions of the city government. It shall further administer and contrcl functions, and

; the construction, operation and maintenance of public works improvements, facilities and

| services relating to rivers, streams, waterfronts and flood damage control and reduction.

Normal Operation: In that the subject structures are located within the limits of the
City Park, the Director of the Department of Parks and Recreation shall assume the re-
sponsibility for the normal operation of the flood gates. He shall be responsible for
assigning personnel within his department to pericdically inspect, perform normal main-
tenance activities, clean and keep free of debris the flood gates, siphons and all -
equipment related thereto. He shall set forth a schedule for periodic inspections of
the facilities at such time a representative of the Department of Public Works shall be
present to witness the raising and lowering of the gates and to offer technical advice
to the Department of Parks and Recreation as the need may be, at the same time, the Civil
Defense Director shall be contacted in order for him to be present.

Location of Flood Gates

The flood gates referred to in this order shall be (a) two (2) flood gates located
at the southeast end of Sunset Lake on Park Drive adjacent to siphon structure (b) flood
gate on the center spillway on Park Drive at the southerly end of Sunset Lake and (c)
flood gates at the southerly end of the raceway adjacent to Mayor Aitken Drive in Morning-
side Park. (See attached map for location of structures).

Location of Cranks or Keys for Creration of Flocd Gates

There shall be three (3) sets of duplicate cranks or keys stored at three (3) loca-
tions in the City of Bridgeton. The criginal set shall be located at the Park Office in
Morningside Park, a duplicate set shall be located at the City Fngineer's Office, Florida
Avenue, and a duplicate set shall be stored at Police Headquarters in City Hall, East
Commerce Street.

PROF
OFESSIONAL ENGINEER & LAND SURVEYOR PROFESSIONAL PLANNER

NEW JERSEY LICENSE NO. 12688 NEW JEREEY LICENSE NO. 188
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Fach set of cranks shall be properly tagged for identification to the particular
rlood gate it controls. (See attached map for crank location).

The gate at the south end of the raceway is operated by a permanent crank which is
chained and secured by a padlock. The keys to the lock are also stored at the above three
locations.

Procedure To Be Followed During Times of Inclement Weather or Notice of Severe Storm
Conditions

The Division of Engineering shall establish a suitable flood guage at each location
of the gates as above identified. A procedure for reading the guages and an appropriate
standard report form shall be prepared. The Director of Parks and Recreation shall assign
personnel to periodically read the gauges and maintain the report form, a copy of which
shall be forwarded to the City Engineer on a monthly basis.

The purpcse for this procedure is to establish a record of flow of the control area
and to establish a record log to help determine a procedure for opening the gates at the
proper time to eliminate flooding conditions.

At this time, an exact procedure has not been determined in that further coordination
is needed with the County Engineer's office for the control of the lakes north of the city
which all flow into Sunset lake.

At this time, until a coordinated procedure has been established by the necessary
governmental agencies, the Director of Parks and Recreation, or designee, shall notify
the Director cf Public Works, or his designee, of any substantial changes in the height
of the lake or raceway and measures shall be taken to start lowering the water level to
help control flooding. It is important that the Department of Parks and Recreation keep
a watchful eye with regard to weather reports or change in flow at the control areas well
in advance of the approach of a major storm to allow for the gates to be adjusted in time.

EMERGENCY CONDITIONS

In case of an energency involving the entire water shed area the flood gates should
be raised in the following order:

1. Gate "C" — South end of Raceway
2. Gate "A" - Southeast end of Sunset Lake on Park Drive -~
3. Gate "B" -- Center spillway on south end of Sunset Lake on Park Drive

In case of minor problems, the gate which would give the required relief should be
opened first.

At the first sign of an emergency condition, where probable flooding may occur,
the Director of Parks and Pecreation, or his designee, shall notify the following officials
in the order listed.

1. Director of Public Vorks and Sumervisor of
Streets and Roads Division

2. Director of Police and Fire

3. City Civil Defense Director

4, Mayor

5. Business Administrator

6. City Council President

-2 -
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Until a more exact procedure has been established, the Department of Parks and

Recreation and Department of Public Works shall work together to coord.mate a suitable
working program of inspection and control.

order of:

%‘L e~
Mayor, CJ.ty of Bridgeton
Date: y’ /=7 7
Attachment
LY
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