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DEPARTMENT OF THE ARMY
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CUSTOM HOUSE—2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFER TO

3 NAPEN-D ARLISIN iy
" e toorm 2] 14 MAR 1975
" LT )
SNARNOVRCEY 0
1STIFIGATION, .
_ Honorable Brendan T. Byrne -
| Covernor of New Jersey B e e e
; Trencon, New Jerscey 08621 | DISTRIOSTION /avaILABILITY So0e3
L} 2 - - —— e ekt
| | 0o AVAIL sai/w SPERIAL
1 Dear CGovernor byrne:
!

Inclosed is the Thase T Inspection Report for Ursino Dam in
Unfon County, New Jersey which has been prepared under authorization of
i the Dam Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition ls given In the front of the report.

| Based on visual inspection, available records, calculations and past

i operational performance, Ursino Dam, a high hazard potential structure,
3

! is judged to be in good overall condition. The emercency spillvay is

considered inadequate since the protective levees alone the reservoir
vould be overtopped by 33 percent of the Probable Maximum Flood (PMD).
J To insme adeguacy of these structures, the (ollowing actions, as a

R

tdninom, are recommended:

a. The actual capacity of the emerpgency spillway should be determined

wing more precise and sophisticated nethods and procedures by a
qualified professional consultant, engaped by, the owner. This stuvay

should be conpleted vithin six months from the date of approval of this
report.  Any remcdial measures necessary to insure the adequacy of the
cuersency spillway and to prevent ovevtopplng of the protective levees
tlong the reservoir should be inftiated within calendar year 1980,

In the Interim, a detafled cmerpency operation plan and warnlonpg systor
should be promptly developed. Also, during perfods of unusually

beavy precipitation, avound=the-cloch surveillance should be provided,

e VWithin tvelve nonths ot the doate of approval of this report the
stability of the reservolr's levees should be ascertained by performing
cngineering studies, investigations and analyses, as deemed necessary,
by a qualilicd protessional consultant, engaged by the owner,

: \ 1 CABLE
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Yonorable Brendan T. Byrne

¢, Within six months trom the date of approval of this report, the
following actions should be talen:

(1) Remove the welds on the manhole covers to provide quick access
to the slufee pates, Heavy duty locks should be tastalled, In ey
of the welds, to preclude vandalisn,

(2) Ustablish and conduct a recular natntenance procedure, including
yrass-mowing and trvee-removal,

(3) Establish and conduct a periodic fnspection proypram to monitor
the various conditions of the concvete pravity contirol strocture, the
carth lovees and all appurtenant Structures,  The {oaspecttion should be
coordinated between the owner, the City of 'izabeth, and the U5,

Army Pngineer District, New York,

d. UHithin twelve months of the date of approval of this repore,
the upstreanm end of the velaforced concrete lume should le protected
by placting sultably praded riprap to prevent washout of the wmaterial
behind the spillvay.

¢. Vithin three veara of the date of approval of this veport, the
Trotters Lane Bridee should be volsed as ia recommended in the design
documents for the Y1izabeth River Plood Contro! Project.

A copy of the report Is bdbeling turnished to Mr. Dirk €. Hofman, New

avivonmental Protection, the e -"l:‘”-‘(t'c'. atate

Jersev Depavtnent of
Of fice contact for thls program. Within tive days of the date of this
letter, a copy will also be sent to Conpressman Matthew Rinaldo of

the Twelth Districte Under the provisions of the Preedom of
latormatlion Act, the dnspection report will be subject to release

by this offlce, upon request, five davs atter the date of this
letter.

Alditional copfes of this veport may be obtalne!d from the National
Technical Information Sevvices (NU18), Springfileld, Virginla 221061
at a reasonable cost. Please allow four to six veeks from the date of
this letter o TS teo have Oy tes of thoe report aw Itahle.
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NADUN-D
Honorable Brendan 7T, Bvrune

An fmportant aspect of the Dam Safecy Program will be the foplementat fon
of the reconmendations made as a rvesult of the
request that we be advised of proposaed
foplement our recommendations,

fnspection. Vo accordingly
witlons talen by the State to

Sincerely vours,

y .
. / A

/
’ /
/f =,
1 Iacl ( ZIAMES G, TON
As stated i Colonel, Corps of Ingineers

NMstrict Enpglncer

Cy furn:
Me. Dirk €. Hofman, P.E.

epartment of Envirommental Protection
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CORPS OF ENGINEERS ASSESSMENT OF GENERAL COMDIT NS
This dam was inspected on 31 May 1978 by CGilbert Associates, Inec.,
under contract to the U.S, Armv Poaciocer District, Philadelphia, In
accordance with the National Dam Inspection Act, Public law 92-367.

U'rsino Dam, a high hazard potential structure, is judged to be in

good overall condition. The emergency spillway fs considered inadequate
since the protective levees alonyg the reservolr would be overtopped by
33 percent of the Probable Maximun Flood (PMT).

To insure adequacy
of

these structures, the followvine asctions, as a minimum, are recormended:

a. The actual capacity of the emergency spillway should be determined
using wnore precise and sophisticated methods and procedures by a
qualified professional consultant, cenecaged by the owner. This study
should be completed within six months from the date of approval of this
report. Any remedial measures necessary to insure the adequacy of the
energency spillvay and to prevent overtopping of the protective levees
olong the reservoir should be initiated within calendar year 1980,

In the Interim, a detalled emergency operation plan and warning system
should be promptly developed. Aluo, during perfods of unusually
heavy precipitation, around-the-clock surveillance should he provided.

b. Within twvelve months of the Jate of approval of this report the
stability of the reservoir's levees should be ascertained by performing
engineering studies, favestigations and analyses, as deemed necessary,
by a qualified protfessional consultant, enpaped by the owner,

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

(1) Temove the welds on the manhole covers to provide quick access

to the sluice pates. leavy duty locks should be fnstalled, in lieu
of the welds, to preclude vandalfan,

(2) rPstablish and conduct a revular maintenance procedure, including
grass=mowing and trece- removal.,

(3) EBstablish and conduct a periodie tnspection progpram to monitor
the various conditions of the concrete gravity control structure, the
carth levees and all appurtenant structures. The inspection should be
coordinated between the owner, the City of Flizabeth, and the U',S,

Aruy Enpineer District, New Yorlk,

d. VWithin tvcelve months of the date of apnroval of this report,
upstream end of the reinforced concrete flume should be protected
by placing suitably praded viprap to prevent washout of the material
behind the spillvay,

L




e. Within three yvears of the date of approval of this report, the
Trotters Lane Bridpe should be raised as is recommended {n the desipn
documents for the Flizabeth River 'ood Control Project.

s ,//3,%.“

APPROVIDS”

ES G, TON
Colonel, Corps of Enginecers
District Fngineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Ursino Dam

State: New Jersey

County: Union

USGS Quadrangle Sheet: Elizabeth, N.J., N.Y.

Coordinates: N 40°-40'-30.4" LAT., W 74°-13'-21.5" LONG.
Stream: Elizabeth River

Date of Inspection: May 31, 1978

ASSESSMENT OF GENERAL CONDITION

The results of this inspection indicate that this concrete gravity control
structure is generally in good condition as defined in Appendix H. It is
part of the Elizabeth Flood Control Project. There are some minor cracks
along the vertical joints of the wing walls.

The emergency spillway (concrete gravity control structure) is inadequate
under the screening criteria established by the U.S. Army Corps of Engineers !
for this project because the protective levees along the reservoir shore

will be overtopped by approximately 33 percent of the probable maximum flood
(PMF).

Prolonged high water against the levees may create hazardous conditions due
to the presence of weak foundation material beneath portions of the earth
levees; additional studies of the static stability of the levees are necessary.

The following recommendations are made for the owner's consideration:

| P Obtain and review the Corps of Engineers' General Design Memorandum to
determine the necessity of retaining the service of a qualified consultant
to perform a stability analysis and performing additional subsurface
investigation for the earth levees, in the near future.

r~

Establish and conduct a semiannual inspection program to monitor the
various conditions of the concrete gravity control structure, the earth
levees and all appurtenant structures. The inspection program should
be established soon and coordinated between the Owner; the City of
Elizabeth; and the U.S. Army Corps of Engineers, New York District.

3. Establish and conduct a regular maintainance procedure, including
grass-mowing and tree-removal, preceding the inspection work. The
maintenance procedure should be established soon.

4. Protect the upstream end of the reinforced concrete flume by using
riprap to prevent washout of material behind the spillwav. This work
should be performed in the near future.




|
f

The Trotters Lane Bridge should be raised in the future. (As part of
the downstream flood protection plan, this bridge is slated to be
raised by 1981.)

The manholes giving access to the drainage structures should have the

welds on the covers removed, and heavy duty locks installed to provide
qQuick access to the sluice gates.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: Ursino ID # 00387

1.0 PROJECT INFORMATION
1.1 GENERAL
1211 Authority: Public Law 92-367, 8 August 1972, authorized the

Secretary of the Army, through the U.S. Corps of Engineers to initiate a 1
national program of safety inspections of non-Federal dams throughout the

United States. Gilbert Associates, Inc. has entered into Contract

No. DACW61-78-C-0114 with the Philadelphia Office of the U.S. Army Corps of

Engineers to inspect this dam, Gilbert Work Order 06-7249-050.

1.1.2 Purpose of Inspection: The purpose is to conduct a Phase I
inspection according to the U.S. Army Corps of Engineers' Recommended
Guidelines for Safety Inspection of Dams (Reference 1) and the terms of the
contract between the U.S. Corps of Engineers and Gilbert Associates, Inc.

The objectives are to expeditiously identify those dams which pose an immediate
threat to human life or property, gather information for this report, and
recommend future studies and/or obvious remedial actions where they are
indicated by the inspection.

1.2 PROJECT DESCRIPTION

1.2.% Dam and Appurtenances: The Ursino Dam is a 104.5 foot long mass
concrete gravity control structure with a maximum height of 13.33 feet. Its
spillway section is composed of two drops, the upper drop which is a vertical
drop 5 feet high and the lower drop which is curvilinear and 7.83 feet high.
At the end of the spillway section between the dam and the left abutment
there is a rectangular concrete flume 14.92 feet wide and with a maximum
wall height of 20.2 feet through which the normal flows of the Elizabeth
River pass. The downstream features include a concrete stilling basin and a
transition section that reduces the width of the stilling basin from about
120 feet to 40 feet. This reduction is the end of the existing portion of
the flood control structure. Immediately after the reduction there is a
small two-arch road bridge at a low elevation. A USGS gaging station is
located on the east abutment of the dam and flume.

1.2.2 Location: The Ursino flood control structure is located on the
Elizabeth River, just north of Trotters Lane Bridge, about 800 feet west of
Route 82 in the city of Elizabeth and 3 miles northwest of Newark Bay, Union
County, New Jersey. The location map is shown in Figure 1 and the geologic
map is attached in Appendix F.

1:2.3 Size Classification: The dam is classified as a small structure
because of its potential for impoundment of flood waters (530 acre-feet), in
accordance with Section 2.1.1 of Reference 1. Note: 530 acre-feet is the
capacity to the top of the levees.




1.2.4 Hazard Classitication: The dam is located upstream of a densely
populated valley and tlood palin area, which includes several towns. The
dam 1s classified as a high hazard potential based on the requirements of
Section 2.1.2 of Reterence 1; this classification was verified in the field

inpsection, by observation of populated conditions downstream of the dam.

Y25 Ownership: The 1973 modifications to the dam as required by the
Elizabeth River Flood Control Project were designed by the U.S. Army Corps
of Engineers, and constructed under their supervision. The dam has been
turned over to the Union County Park Commission, which now owns the dam.

The Chief Engineer for the Union County Park Commission is Mr. Michael Serra.
The address 1s: P.0. Box 275, Elizabeth, New Jersey. The dam is maintained
by the city of Elizabeth; the Chief Engineer tor the city 1s Mr. Victor V nagra.

1.2.0 Purpose of Dam: The Ursino Dam is part of "The Elizabeth River
Basin Flood Control Project". This comprehensive tlood control plan, under
the auspices ot the Corps of Engineers, New York District, extends from
Route 22 in the north to Arthur Kill in the southeast. The section from
Ursino Dam to Arthur Kill remains to be completed. The Ursino detention
basin 1s one of three tlood detention basins on the Elizabeth River. The
other two are the Route 22 Detention Basin and the Salem Pond Detention
Basin. The purpose of Ursino Dam 1s to attenuate the peak flows during
floods, store tlood water, and release it slowly (without gates) so that
downstream areas are not tlooded. The other two dams, when constructed
would aftect the hydrologic characteristics of the Ursino Dam impoundment
but such eftects were not studied 1n this i1nspection as these effects are
beyond the scope of the work reported herein.

b4 7 Design and Construction History: According to data received from

the New Jersey Department of Environmental Protection (NJDEP), the Elizabethtown
Water Company, Consolidated operated a water treatment facility at the North
Avenue Reservoir located between North Avenue and Trotters Lane trom about

1914 to 1927. In 1927, the wmpounding dam was a 4-1/2-tfoot wide structure

with a crest elevation of 22.53 feet and an outlet structure on the east end

of the dam. That summer produced two floods which passed 3 feet of water

over the dam with the blowoff gates wide open, overtopped the west embankment,
and flooded the Trotters Lane Bridge, located immediately downstream ot the

dam, and required repairs to the embankment.

Late in 1927 the Ambursen Construction Company ot New York City modified the
dam so it would impound water to a maximum depth ot 16 teet, with a surface
area of 10 acres. The river channel opening was increased from 78 sq. ft.
to 150 sq. tt. The structure consisted of an ogee spillway section with
four automatic crest gates and a 10-toot high by 15-toot wide vertical
sluice gate 1n the flume section at the east end of the dam. A walkway
connected both dam abutments.




& About the middle of 1965, the Elizabethtown Water Company, Consolidated
turned over the Ursino Dam on the Elizabeth River to the Union County Park
Commission.

fi In June 1968, the dam was inspected by the Union County Park Commission at
| the request of the State of New Jersey, Department of Conservation and
Economic Development (see Appendix E).

4 During 1973 the modifications to the dam, as required by the Elizabeth River
Flood Control Project, were completed as described within this report.

1.2.8 Normal Operation Procedure: There are no operational procedures
associated with this flood control structure. The structure will regulate
the magnitude of incoming floods because under average flow in the Elizabeth
River the reservoir is empty and can store a part of the incoming flood.
There are no control gates at the structure and, therefore, the regulation
of the flood is dictated by the dimensions of the structure.

1.3 PERTINENT DATA '

1.3.1 Drainage Area: 16.9 square miles

1:3:2 Discharge at Damsite (cfs):

Maximum Known Flood at Dam Site: 4110 (August 28, 1971)

Warm Water Outlet at Pool Elevation: Not Applicable

Diversion Tunnel Low Pool Outlet at Pool Elevation: Not Applicable
Diversion Tunnel Outlet at Pool Elevation: Not Applicable

Gated Spillway Capacity at Pool Elevation: Not Applicable

Gated Spillway Capacity at Maximum Pool Elevation: Not Applicable
Ungated Spillway Capacity at Maximum Pool Elevation: Not Applicable
Total Spillway Capacity at Maximum Pool Elevation: 11,510 (Top of Levee)

3.3 Elevation: (Feet above MSL)

Top of Dam: 22.3 (Top of Concrete Control Structure), 31.0 (Top of Levee)

Maximum Pool-Design Surcharge: 33.2 (PMF) 4

Full Flood Control Pool: 31.0 1

Recreation Pool: Not Applicable

Spillway Crest: 22.3 (Top of Concrete Control Structure)
12.0 (Invert of Concrete Flume)

Upstream Portal Invert Diversion Tunnel: Not Applicable

Downstream Portal Invert Diversion Tunnel: Not Applicable

Streambed at Centerline of Dam: 8.97 (Top of Concrete Slab in Stilling
Basin)

Maximum Tailwater: Unknown (Available downstream rating curve limited to
6,000 cfs; see Appendix D)




1.3.4 Reservoir:

Length of Maximum Pool: 6,000 feet (Estimated)
Length of Recreation Pool: Not Applicable

Length of Flood Control Pool: 5,500 feet (Estimated)

}.3.5 Storage (Acre-Feet):

Recreation Pool: Not Applicable

Flood Control Pool: 530 (Top of Levee)
Spillway Design Flood (SDF) Surcharge: 680
Top of Dam: 530

1.3.6 Reservoir Surface (Acres):

Top of Dam: 60 (Estimated)

Maximum Pool: 65 (Estimated)

Flood-Control Pool: 60 (Estimated)

Recreation Pool: Not Applicable

Spillway Crest: (Top of Concrete Control Structure) 30 (Estimated)

1.3.7 Dam:
Type: Concrete Gravity Control Earthfill Levee
Structure and Emergency
Spillway
Length: 104.5 feet Left: 848 feet
Right: 1,104 feet
Height: 13.33 feet 12 feet (maximum above
original grade)
Top Width: 7.75 feet at Elevation 22.3 8 feet
Side Slopes: Vertical, and 2-1/2 Horizontal:1 Vertaical
0.9 Horizontal:1 Vertical
Zoning: Not Applicable Imperious core 8' wide
w/compacted embankment
material on either side
Impervious
Core Not Applicable Compacted impervious fill
8 feet wide for the height
of the levee (see Figure 6)
Cutoff: None Cutoff trench 5 to 6 feet
deep below the impervious core
Grout Curtain: None None
1.3.8 Diversion and Regulating Tunnel:

Type: Not Applicable

Length: Not Applicable

Closure: Not Applicable

Access: Not Applicable

Regulating Facilities: Not Applicable

{
|
|
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1.3.9 Spillway: '
Emergency Normal |
Type: Concrete Ogee Spillway Rectangular Concrete Flume
Length of Weir, feet: 104.5 14.9
Crest Elevation, feet: 22.3 12.0 '
Gates: None Noae ]
Upstream Channel: Elizabeth River Elizabeth River
Downstream Channel: Concrete slab with width ranging from 120 feet just
downstream of the dam to 40 feet at Trotters Lane
Bridge.
E
’ |
1 ’5
g
!
’ ;
| 4
l
|
£
!
-5-.




e o

2.0 ENGINEERING DATA

ro

il DESIGN

The latest dam modifications were designed in 1973 by the New York District
Office of the U.S. Army Corps of Engineers as part of the Elizabeth River
Flood Control Project. Relevant record drawings of this work are on file at
the above District Office. The General Design Memorandum and stability
calculations for the newly constructed items such as levees, retaining
walls, and the modified concrete control structure were requested from the
Corps of Engineers, New York District Office, but were not provided for
review in this inspection.

ro

i CONSTRUCTION

On the right bank a new concrete abutment was constructed perpendicular to

the dam crest. (The horizontal crest gates, vertical gate, and walkway were
eliminated.) On the left bank, a new concrete wall was constructed as part

of the protection works extending to the existing sluiceway wall. The
sluiceway wall was capped and a new wing wall was constructed upstream of

the sluiceway wall. The emergency spillway itself was resurfaced and extended
upstream. The entire floor area of the stilling basin between the curved

walls was paved with reinforced concrete. This work, including construction

of the north and south levees, was completed late in 1973 under the supervision
of the Corps of Engineers, New York District (See attached Figures).

2.3 QPERATION

There are no operational procedures for this structure. According to
information provided by the Corps of Engineers, and the City Engineer of
Elizabeth, the sluice gates on the drainage structures upstream of the dam
(see Figure 2) are operational. The gates are maintained in the open position
allowing stormwater from the projected areas to drain into the basin. The
gates will be closed only if the automatic drainage gates on the outlet
structures are inoperable (struck in open position) and there is a high

stage in the river above Ursino Dam. In this case, the sluice gates will be
closed to prevent flow from backing into the protected areas behind the
levees.

2.4 EVALUATION
2.4.1 Availability: Very limited foundation exploration data was available;

design and construction data were not available. Structural and hydraulic
design calculations were not available for any of the work performed on this
dam since 1927.




2.4.2 Adequacy: The available record drawings, supplemented by field
data gathered on this inspection, appear adequate for this Phase | safety
inspection.

2.4.3 Validity: Based on the visual inspection, the record drawings
appear to be consistent with existing structures.




3.0 VISUAL INSPECTION
3.0 FINDINGS
3.1.1 General: The visual inspection of the Ursino flood control structure

and ancillary structures indicated they were generally in good condition.
There was no impounded water behind the dam. The only water visible was in
the Elizabeth River which flows past the dam.

N2 Concrete Gravity Control Structure and Emergency Spillway: The
dam modification was completed in 1973. The reinforced concrete flume,
walls, and the concrete gravity control structure generally appear to be in
good condition. There are some minor surface cracks along construction
joints of the concrete wing walls (See photographs in Appendix C).

3.1.3 Earth Levees: The dense and long grass cover which existed at the
time of the inspection precluded a detailed visual examination of the levees.
Observations that could be made of the levee surface showed no critical

signs of distress. Minor surface sloughing and erosion occurred in a barren
area of the left levee closely adjacent to the new USGS gaging station. All
visible drainage structures, including the drop inlet, outlet structure,
perimeter drain ditch, and storm drainage box culvert, appeared to be in
good repair. The condition of the manual sluice gates could not be determined
because the entrances to the structures had been welded shut to preclude
vandalism. According to the City Engineer the entire manhole assembly can
be removed to gain entry to the structure; otherwise entry is prevented by
the welding.

3.1.4 Appurtenant Structures: The stilling basin downstream of the dam
had about 1 to 1-1/2 feet of water in it; consequently, the floor could not
be inspected and assessed. Considerable silt buildup was visible in the
center of the stilling basin. The right abutment wall has a 36-inch pipe
with a recessed flap gate; also a box culvert with a 5-foot by 20-tfoot
opening exits at the end of the right wall (see Appendix C). A USGS gaging
station is located on the left levee 45 feet above the dam.

3:.1.5 Reservoir Area: The reservoir area extends upstream from the dam
past the North Avenue Bridge. The entire area is nearly level with the
spillway of the concrete gravity control structure, except for the channel
of the Elizabeth River. The north and south levees as shown on Figure 2 are
approximately 8 feet higher than the crest of the spillway. The entire
flood plain is densely vegetated; the crests of the levees and the areas
along the left channel walls are bare because of unauthorized entry by "dirt
bike riders'" according to Mr. Vinagra, Elizabeth City Engineer. The channel
of the Elizabeth River is approximately 10 feet lower than the dam crest,
and 8 to 10 feet lower than the major part of the detention basin topography.
Upstream of the reinforced concrete flume, there is excessive scouring of
the soil on the side of the emergency spillway which should be protected by
riprap. (See photograph in Appendix C).

—————eadl]




3.1.6 Downstream Channel: The downstream channel of the Elizabeth River
below the Trotters Lane Bridge is protected with rock riprap with some
vegetation growing between the rocks. The downstream flood control project,
when completed, will feature a concrete channel from Ursino Dam to U.S.
Route 1 (approximately 1-1/4 miles) becoming levees and floodwalls to Arthur
Kill (approximately 1-1/2 miles).

5 [ EVALUATION

Judging from the visual inspection, the concrete gravity control structure
dam, and the earth levees appeared to be generally in good condition. Minor
surface cracks along the construction joints of the wing walls and a partially
failed riprap slope near the upstream right side of the flume wall need to

be observed periodically to detect any future deterioration and possible
eventual need for repair.

The stilling basin and reservoir area adjacent to the dam appeared to be
stable and in good condition at the time of the inspection. The long overgrown
grass on the levees should be mowed periodically to permit inspection.

X3 ATTENDEES

Union County Park Commission
Michael Serra
K. Knutsen

City of Elizabeth
Victor Vinagra
Frank Cyron
Frank Meilly

Gilbert Associates, Inc.
Rudy P. Visser
Rudolph J. Wahanik
Fine T. Hsu
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4.0 OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no operational procedures associated with the flood control structure.
The operational procedures for drainage structures 76, 78, 79, and 80 installed
upstream of the dam should consist of closing the manual sluice gates whenever
the automatic drainage gates on the aforementioned structures are inoperable
when the water level behind the dam is in high stage. However, this is not

the case; the manually operated sluice gates are kept in the open position

and only the automatic drainage gates on the outlet structures keep river

water from flooding the city areas adjacent to the structure.

4.2 MAINTENANCE OF DAM

The dam 1is maintained by the city of Elizabeth's Department of Public Works.
Mr. Victor Vinagra, City Engineer, explained that the lack of vegetation
along the crests of the levees and the slope near the USGS gaging station
was due to unauthorized entry of motorcyclists. Fences erected by the city
are constantly breached.

4.3 MAINTENANCE OF OPERATING FACILITIES

According to Mr. Vinagra, the manholes providing entry into drainage
structures 76, 78, and 80 which house the 15-~, 24-, and 36-inch sluice gates
have been welded shut to prevent vandalism, but the entire manhole casting
can be removed to gain entry to the structure.

4.4 EVALUATION

The maintenance procedures for this structure are inadequate in that the
grass needed mowing, concrete cracks needed repairing, riprap protection was
lacking (paragraph 3.1.5), and fencing which was destroyed has not been
replaced. The welded access covers should be opened, and secured with heavy
duty locks.
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5.0 HYDRAULIC/HYDROLOGIC DESIGN

5 DESIGN DATA

Microfilmed data including plans of the dam as it was in 1927 are on file
with the New Jersey Department of Environmental Protection Agency,
Application #117, dated September 29, 1927. Some hydrologic data were
received from the New York District Office of the U.S. Army Corps of
Engineers pertaining to the "Elizabeth Flood Control Project," the
downstream portion of which will be completed in 1981-1982.

Hed EXPERIENCE DATA

According to data received, the maximum discharge of record is 4,110 cfs
during the August 28, 1971 flood, with a maximum gage height of 18.7 feet.
In 1927 the summer produced two floods which passed 3 feet of water over the
spillway (elevation 22.58) with the blowoff gates wide open, overtopped the
west embankment, and flooded Trotters Lane Bridge. (From microfilm data).

5.3 VISUAL OBSERVATIONS

The area upstream of the dam is nearly level with the crest of the dam, and
about 8 to 10 feet higher than the channel of the Elizabeth River. The
detention basin between the levees is heavily overgrown with weeds and an
occasional tree.

The stilling basin has some accumulation of silt to a depth of 1.0 to
1.5 feet.

5.4 OVERTOPPING POTENTIAL

The PMF and fractions of the PMF were developed for the Lake Ursino drainage
basin for existing hydrologic conditions and routed through the reservoir.
Backup calculations are included in Appendix D and Table 5-1 summarizes the
results. The PMF overtops the earthen levee by about 2.5 feet at the peak
water surface elevations and the one-half PMF overtops it by about 1.0 feet.
Interpolation indicates that approximately 33 percent of the PMF raises the
water surface to the top of the levee at elevation 31.0.

Table 5-1 LAKE URSINO FLOOD ROUTING

Inflow Peak Outflow Peak Elevation Peak
Percent PMF (cfs) (cfs) (ft, MSL)
20 7,070 6,920 27.9
25 8,840 8,660 29.2
- 11 -




30 10,600 10,400 30.3

35 12,400 12,300 sl

<0 14,100 14,600 31.%

) 15,900 16,600 31.0

50 17,700 17,900 31.8

100 35,400 36,000 33.2 ’
The PMF development and routing, as well as all percentages, were calculated, i

without regard to upstream storage structures. These structures (Route 22
and Salem Pond Detention Basins) are probably not large enough to have any
substantial impact upon the PMF hydrograph but such an analysis is beyond
the scope of this inspection.

Overtopping of the levees will increase the possibility of loss of life and
property damage.

3:3 RESERVOIR DRAWDOWN

Ursino Lake does not impound any water during normal conditions because it |
is only for flood control purposes. Water is impounded from the upstream !
watershed only during floods.

]
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0.0 DAM STABILITY
0.1 EVALUATION OF STRUCTURAL STABILITY

6.1.1 Visual Observations: The concrete gravity control structure and
earth levees appear to have been stable under the past operating conditions.
There 1s no structural cracking or signs of movement at the base of the
concrete gravity control structure. The earth slopes of the levees appear
to be in good condition without signs of movement, failure, or detrimental
seepage. Scouring and erosion on the steep channel sides 1in the detention
basin area 1s noticeable and can be seen in Appendix C. There is no riprap
on the river side of the earth levees to protect against erosion.

6.1.2 Design and Construction Data: The design data available to Gilbert
Associates inspection personnel consist of microfilmed construction drawings
of September 1927, and record drawings of the latest construction. This
latest work was designed by and constructed under supervision of the U.S.
Army Corps of Engineers, New York District, in 1973. (The Corps' General
Design Memorandum for the project was not made available for review.)

The concrete gravity control structure, the concrete tlume, and walls were
founded directly on red shale strata according to the design drawings. The
quality of the bedrock 1s generally fair (average core recovery 1s only T0%)
as indicated by a tew test borings in the vicinity of the dam.

The foundation soils beneath the earth levees are mainly loose to medium
compact brown silty sand (SM) and brown silt (ML), with some upper lavers of
organic silt and miscellaneous fills. As shown 1n the design cross sections,
some unstable foundation soils, 1.e. very loose organic silt material as
revealed by the test borings, were not removed from the foundation arvea,
which may adversely influence the stability of the foundation. Additional
subsurface investigation maybe needed to verify removal of soft insitu soils
and a stability analysis of the levees is recommended.

6.1.3 Operating Records: The records show that the maximum water level
at the spillway ot the tlood control structure was 18.7 feet (gauge height)
during the August 28, 1971 flood, which had a discharge of 4,110 cfs.

o.1.4 Post-Construction Changes: There is no indication of significant
post-construction changes at this dam since 1973. However, as discussed
before, this structure is part of a large flood control project that has not
been fully developed to date.

The overall Elizabeth River Basin Flood Control Plan will consist of three
detention basins (Salem Pond, Rt. 22, and Union) and the protection of the
river banks by a concrete lined channel from Ursino Dam to Koute 1, with
flood walls and levees from Route 1 to Arthur Kill.




X

6.1.5 Seismic Stability: The concrete gravity control structure and

earth levees are located within Zone 1 on the Algermissen Seismic Risk Map

of the United States (1969 edition). The visual inspection and studies of

the concrete dam described herein indicate that the dam apparently has
satisfactory static stability conditions and that conventional safety margins
exist. Therefore, in accordance with paragraph 3.6.4 of Reference 1 of
Appendix G, it may be assumed the concrete dam presents no hazard from an
earthquake. As far as the earth levees are concerned, there are uncertainties
with respect to the static stability of the dike as indicated in paragraph 6.1.2.
Therefore, in accordance with paragraph 3.6.4 of Reference 1 of Appendix G,
assessments should be considered regarding seismic stability based on the
studies outlined in paragraph 7.2-a. of this report.
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7.0 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

The assessment, recommendations, and remedial measures contained in this
Report are based on the provisions of Appendix H, Conditions.

7.1 DAM ASSESSMENT
Jicd el Safety: The visual inspection of the Ursino flood control and

ancillary concrete structures did not reveal any signs of distress such as
structural cracking, base movement, abnormal settlements, seepage or erosion.
It is concluded that the concrete structures were in good condition at the
time of inspection. However, the presence of weak and poor foundation
material beneath portions of the earth levees as described in paragraph 6.1.2
indicates that a foundation and slope stability analysis is needed.

TaleZ Adequacy of Information: The outer geometry of the concrete

gravity control structure as shown in the 1971 record drawings was verified
by the visual inspection.

713 Urgency: No urgent and drastic studies or remedial measures are
required at this time.

7.1.4 Necessity for Additional Studies: Additional subsurface information
and a foundation and slope stability analysis for critical sections of the
levees are needed.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The following recommendations/remedial measures are made on the basis of
this inspection:

a. The Owner should retain the services of a qualified consultant to
review the General Design Memorandum and to determine the necessity of
performing stability analysis on the basis of additional subsurface
investigation for the earth levees. The owner should have this study
performed in the near future.

b. The owner should establish a semiannual inspection program soon to
obtain a record of conditions at the concrete gravity control structure.
Such a program should include monitoring of seepage during the flood season,
condition of concrete, condition of drainage structure and operating facilities
and vandalistic alteration of the earth levees since the U.S. Army Corps of
Engineers, New York District inspects the entire Elizabeth River Basin Flood
Control Project as least once a year. The Owner and the City of Elizabeth
should coordinate inspections to avoid duplication.




c¢.  Regular maintenance procedures, including grass-mowing and
tree-removing, should be established soon throughout the detention basin
area. This should precede the semiannual inspection work.

d. The upstream end of the reinforced concrete flume should be
protected by riprap in the near future to prevent washing out of soil at
that point.

e. The Trotters Lane Bridge should be raised in the future. As part
of the downstream flood protection plan, this bridge is slated to be raised
by 1981.

f. The manholes giving access to the drainage structures should have
the weld on the covers removed, and heavy duty locks should be installed to
provide quick access to the sluice gates.

-16-
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