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PHASE I INSPECTION REPORT
NATI ONAL DAN SAFETY PROGRM1

Name of Dam: Ursino Dam
State : New Jersey
County: Union
USGS Quadrangle Sheet: Elizabeth , N.J. • N.Y.
Coordinates: N 40°-40’ -30...” LA!., W 74°-13’ -21.5” LONG .
Stream : Elizabeth River
Date of Inspection : May 31 , 1978

ASSESSMENT OF GENERAL CONDITI ON

The results of this inspection indicate that this concrete gravity contro l
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 spiliway (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 approximatel y 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 mater ial beneath portions of the earth
levees; additiona l studies of the static stability of the levees are necessary .

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

1. 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 additiona l subsurface
investigation for the earth levees , in the near future .

2. 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 coordinatod 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 ot the reinforced concrete flume by using
riprap to prevent washout of material behind the spiliway. This work
should be performed in the near future .
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‘~~. the I~~’tters Lane Brid ge should be ra i sed  ta  th e  fu t u r e . As p ar t  ofthe downs t ream h oot1 l’l’ote ’ctLon plan , this br id ge is slated to  her a ised  by l~ 8I.~

b .  rIt e ma nholes g i v i n g  .t~~cess to  the  dr a in a g e  s t r uc t u re s  s h o ul d  have thewelds on the covers  removed , and heavy du ty  lack s  i n s ta l le d  to  p r ov id eH q u i c k  access  to the SlUice gates.
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PHASE I INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAN

NANE OF DAN : Ursino ID # 00387

1.0 PROJECT INFORItIATION

1.1 GENERAL

- ‘ 1.1.1 Authocity: Public Law 92-367, 8 August 1972, authorized the
Secretary of the Army , through the U.S. Corps of Engineers to initiate a
national program of safety inspections of non-Federal dams throughout the
United States. Gilbert Associates , Inc . has entered into Contract
No. DACW6I-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

1.2.1 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
spiliway 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 spiliway 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 , Un ion
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 —
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1.2 ... Ha.~.irtt Cl asst t teat i o n :  The dani is  loc ated  u p s t r e a m  o t  a densely
popu la ted  vat Icy  anti  t 1 ood pa ti n ~irea , w h i c h  inc 1 u des S C V c F ~I 1 towns .
dam is classi tied as a h i g h  h a z a r d  pote n t i a l  based on the  r e q u i r e m e n t s  ot
Section 2. 1 . 2 o Reteremit’e 1; t h i s  c l a s s  i t  cat. ion was ver ified in t h e  t t e l d
t upsect t on , by observation of populated cond i t  ions  downs t r eam of  the  dais .

1 . 2 . 5  ~~n r ~~~p : The 197. 1 m o d i t i c a t i o ns to the dam as r e q u i r e d  by the
E l i z a b e t h  R i v e r  Flood Cont ro l P r o j e c t  were  designed  by the  U . S .  A rmy Corps
ot Engineers , and constructed under their supervisi on . rIte darn has been
turned over to the Union County Park Commission , which now owns the darn.

The Ch ie t  Engineer  f o r  the Union County Pa rk Commiss ion  is M r .  M i c h a e l  Serra .
The address is: P.O. Box 2 15 , Elizabeth , New Jersey . The darn is rna~ n t a t n r d
by the city ot Elizabeth ; the Chiet ’ E n g i n e e r  t o r  the  c i t y  i s  M r .  V ictor V nagra .

1.2 .b  l’u tp o .~e oh Dam :  The U r s in o  Darn is part of “The El t ,~aheth Ri ver
Has in F I ood Control P i oj  Cc t ” . iii is comp r ehens i y e  t I ood c o n t r o l  p t an , u nder
the auspices ot the Corps of Engineers , New York Di stri c t , extends from
Route 22 in the north to Arth u i K j ll in th~ southeast. The section from
Lirsino Damn to Arthur Kill remains to he completed. The U r s i n o  d e t e n t i o n
basin is  one ot three ttoott detent’o :i basins on the Elt:abeth River. The
othe r two are the Route 22 Detention B a s in  and the Salem Pond Detention
Basin . The purpose ot’ Ursino Dais is to attenuate the peak (lows dur ing
t t ootts , sto re tlood w a t e r , and r e l ease  i t  slowly (without gates) so that
d owns t  ream areas are not t tootled. The other two dams , when const ru cte d

•1 wou ld  a t t e c t  the hy d r o l o g i c  c h a ra c t e r i s t i c s  of the Ursino Daum impoundment
but  such e f t e e t s  were  not  s t u di e d  in  t h i s  inspect ion as t h e se  e f f e c t s  a re
beyond t h e  scope of t h e  w o r k  r ep o r t e d  h e r e i n .

1 . 2 .  7 ~~~~~~~~~~~~~~~~~~~~~~ i~ m t Hi_ ry : A c c o r d i ng t o  da ta  r e c e i v e d  t rout
the New Jersey Depar tmen t  o t  Env i r onm enta l  P r o t e c t  ion (NJDEP) , the  E l  izabethtown
W ater  Company , Con solidated operated a watci- treatment fa ci li t y at the N o r t h
Avenue R e s e r v o i r  loca ted  be tween N o r t h  Avenue and r r t ~t t e r s  Lane t rout abou t
11)1.. to 1 9 27 .  In 1927 , the impoundi ng damn wa s a 4 — 1 / 2 — f o o t  wi de  structure
w i t h  a c res t  e l e v a t i o n  of 22 .5 .)  f e e t  and an o u t l e t  s t r u c t u r e  on the  eas t  end
of the  dam . That summe r produc ed two f l oods  w h i c h  passed I t e e t  of w a t e r

S over  the dam w i t h  the b l o w ot I  ga tes  w i d e  open , ove r topped  the  west  embankment ,
and flooded  the Tr ot . t er s  Lane B r i d g e , l oca t ed  i m m e d i a t e l y  d o w n s t r e a m  ot  the
dam , and r equ i r ed  r e p a i rs  to the  emba nkment .

Late in 19 2 7  the Ambur sen C on s t r u c t i o n  Company ot  New Y or k  C i t ~ ’ m o d i t i e d  the
dam so it would  impound w a t e r  to a max imu m d e p t h  oh lb  t e et , w i t h  a s u r t a c r ’
area of 10 a c r e s .  The r i v e r  channe l opening  was in cr e a s e d  f r om 75 sq .  I t
to 150 sq. f t .  the structure consisted of an ogec spillway section with
f o u r  a u t o m a t i c  c res t  ga tes  aitil a 1 0 - to o t  h i g h  by 1’~-t o o t  w i d e  v e r t i c a l
s l u ic e  ga t e  in the f lume s e c t i o n  a t  t he  eas t  end ot  t he  dam.  A w a l k w a y
connected both  dam a b u t m e n t s .
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About the middle of 1965 , the Eltzabethtown dater Company , Consolidated
turned ove r the Urs ino  Dam on the E l i zabe th  R i v e r  to the U n i o n  County Park
Commission.

In June 1968 , the dam was inspected by the Union  Coun ty P a r k  Commission at
the request of the State of New Jersey , Department of Conserva t ion  and
Economic Development (see Appendix E ) .

During 1973 the modifications to the dam , as required by the Elizabeth River
Flood Control  Project , we re comp leted as desc r ibed within this report .

1.2.8  Norma l Operat ion Procedure: There are no opera t iona l  procedures
as sociated wi th  this  flood control  s t ruc tu re .  The s t r u c t u r e  w i l l  regula te
the magnitude of incoming f loods because under average f low in the E l i z a b e t h
River  the reservoir  is empty and can store a pa r t  of the incoming f l ood .

- t There are no control  gates at t he s t r u c t u r e  and , the re f ore , the r e g u l a t i o n
of the flood is d ic ta ted  by the dimensions of the structure .

1.3 PERT iNENT DATA

1.3.1 Drainage Area: 16.9 square mi les

1.3.2 Discharge at Damsite (c f s) :
Maximum Known Flood at Dam Site: 41)0 (August 28, 1971)
Warm Water Outlet at Pool Elevation: Not Applicable
Diversion Tunnel Low Pool Outlet at Poo l Elevation: Not Applicable
Diversion Tunnel Outlet at Pool Elevation: Not A pp licable
Gated Spillway Capacity at Pool Elevati on: Not App licable
Gated Spillway Capacity at Maximum Pool Elevation: Not Applicable
Ungated Spillway Capacity at Maximum Pool Elevation: Not App licable
Total Spillway Capacity at Maximum Pool Elevation : 1 1 ,510 (Top of Levee)

1.3.3 Elevation: (Feet above MSL)
Top of Dam : 22.3 (Top of Concrete Control Structure), 31.0 (Top ot Levee)
Maximum Pool-Design Surcharge : 33.2 (Pf’ff’)
Full Flood Control Pool: 31.0
Recreation Pool: Not Applicable
Spiliway Crest: 22.3 (Top of Concrete Control Structure)

12.0 (Invert of Concrete Flume)

Upstream Portal Invert Diversion Tunnel: Not App licable
Downstream Portal Invert Diversion Tunnel: Not Applic able
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)

- 3 -
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1 .3 .4  Reservoir :
Length of Maximum Pool :  6 , 000 feet  ( E s t i m a t e d )
Length of Recreation Pool: Not Applicable
Length o Flood Control  Pool: 5 , 500 fee t  (Es t ima ted )

1.3.5 Storage (Acre-Feet) :
Recreat ion Pool: Not Appl icab le
Flood Contro l Pool: 530 (Top of Levee )
Spil lway Desi gn Flood (SDF) Surcharge : 80
Top of Dam: 530

1.3 . 6  Reservoir  Surface (Acres ) :
lop of Dam : 60 (Est imated)
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 Grav i ty  Control  E a r t h f i l l  Levee
Structure and Emergency
Spil lway

Length:  104.5 feet  Le f t :  848 feet
Right : 1, 104 f e e t

Height: 13.33 feet 12 feet (maximum above
or ig i n a l g rade )

Top Width: 7.75 feet at Elevation 22.3 8 feet
Side Slopes : Vertical , and 2-1/2 Horizontal :l Vert ical

0.9 Horizontal:1 Vertical
Zoning: Not Appl icable  Imperious core 8’ wide

- - v/compacted embankment
material on either side

Impervious
Core Not Appl icable  Compacted imperv ious  f i l l

8 feet wide for the height
of the levee (see Figure b)

C u t o f f :  None Cutof f  trench S to b feet
deep below the impervious core

Grout Cur ta in :  None None

1.3.8 Diversion and Regu la t ing  Tunnel:
Type : Not Appl icable
Length:  Not Applicable
Closure : Not Applicable
Access: Not Applicable
Regula t ing  Faci l i t ies :  Not Appl icable

- 4 -
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1.3.9  SpiUway :
Emergency Normal

4 Type : Concrete Ogee Spi l iway  Rec tangu la r  Concrete Flume
Length of Weir , fee t :  104.5 14.9
Crest Elevation , feet :  22 . 3  12.0
Ga tes:  None None
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 .

4 4’ :

— 5 -
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2 .0  ENGINEERING DATA

2 .1 DESIGN

The latest  dam m o d i f i c a t i o n s  were designed in 1973 by the New York D i s t r i c t
O f f i c e  of the U .S.  A rmy Corp s of Engineers  as par t  of the El izabe th  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.

2.2 CONSTRUCTION

On the right kank a new concrete abutment was constructed perpendicular to
- 

C 
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 spiliway 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 OPERATION

There are no operational procedures for this structure. Accord ing to
information provided by the Corps of Engineers , and the City Engineer of
Eltzabeth , 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 tstruck 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 A v a i l a b i l i t y :  Ve ry l imi ted founda t ion  exp lora t ion  data was av a i l a b l e ;
design and cons t ruc t ion  data  were not a v a i l a b l e .  S t r u c t u r a l  and h y d r a u l i c
design ca lcu la t ions  were not ava i lable  for  any of the work per formed on t h i s
dam since 1927.

— 6 —
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2 . 4 . 2  Adequacy : rhe a v a i l a b l e  record d r awings , supplemented by f i e l d
data gathered on th i s  inspect ion , appear adequate fo r  t h i s  Phase I s a fe t y
inspect ion.

2. 4 .3  Va l id i ty :  Based on the visua l inspect ion , the record draw ings
appear to be consistent  with  ex i s t ing  s t r u c tu r e s .

- I
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3.0 VISUAL INSPECTION

3 .1 FINDINGS

3.1 .1 General: The visua l inspection of the Ursino flood control structure
and anc i l l a ry  s t ructures  indicated they were genera l ly  in good condi t ion .
There was no impounded water  behind the dam . The only wate r  v i s ib le  was in

-~~ t he El izabeth River  which f lows past  the dam .

C 3 . 1 .2  Concrete Grav i ty  Control  S t ruc ture  and Emergency Spil .lway : The
dam modi f i ca t ion  was completed in 1973. The re in forced  concrete f lume ,
wa l l s , a nd the concrete gravi ty  cont ro l  structure generally appear to be in
good condition. There are some mino r s u r f a c e  cracks  along construction
joints of the concrete wing wails (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 visua l 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 gag ing 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 manua l sluice gates could not be determined
because the entrances to the structures had been welded shut to preclude
vandalism. Accordin g to the City Eng ineer the entire manhole assembly can
be removed to gain entry to the structure ; otherwise entry is prevented by

-i the welding .

3 . 1 .4  Appurtenant Structures: The still ing 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 S-foot by 20-foot
opening exits at the end of the right wall (see Append :x 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 Brid ge. 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 spiliway. 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 approximatel y 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 spiliway which should be protected by
riprap. (See photograph in Appendix C).

— 8 —
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3 . 1 .o  Downstream Channe l: The downstream channel of the Elizabeth River
below the Trotters Lane Bridge is protected with rock ripr ap with some

C vegetation growing between the rocks . The downstream flood control project ,
when completed , will feature a concrete channel from Crsino Dam to U.S.
Route 1 (approximately 1-1/4 miles) becoming levees and floodwalls to  Ar t hur
Kill tapproximately 1—1 /2 miles ).

3.2 EVALUATION

Judging from the visua l inspection , the concrete gravity control structure
dam , and the earth levees appeared to be generally in good condition. M i n o r
surface cracks along the construction joints of the wing walls and a partially
failed riprap slope near the upstream right side of the flum e wall riced to
be observed periodical ly to detect any future deterior ation 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 inspecti on. The long overgrown
grass on the levees should be mowed period ica11~ to permit inspection.

3.3  ATTENDEES

Union County Park Conunission
Michael Serra
K. Knutsen

City of Elizabeth
Victor Vinagra
Frank Cyron
Frank  M e i l ly

Gilbert Associ ates, Inc.
Rudy P. Visser
Rudo lph J. Wahanik
Fine r. Hsu

— 9 —
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4 . 0  OPERATION A L_PROCEDURE S

9.1 PROCEDURES

There are no operationa l procedures associated with the flood control structure .
Fhe opera tional procedures for drainage structures 7b , 78 , 79 , and 80 installed C
upstream of the dam should consist of closing the manual sluice gates whenever
the automatic dra inage  gates on the a fo remen t ioned  s t r u c tu r e s  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 is maintained by the city of Elizabeth ’s Department of Public Vorks .
Mr . Victor Vinagra , City Eng ineer , exp lained that the lack of vegetation
along the crests of the levees and the slope n ear 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
-j structures 76, 78, and 80 which house the 15- , 24- , and 3b-inch slui ce ’ 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 pro tection was
lacking (paragraph 3.1.S), and fencing which was destroyed has not been
replaced. The welded access covers should he opened , and secured with heavy
duty locks.

- 10 -
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5.0 HYDRAULIC /HYDROLOGIC DESIGN

5.1 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 cfll7 , dated September 29, 1927. Some hydrologic data were
received from the New York District Office of the U.S. A rmy Corps of
Engineers pertaining to the “Elizabeth Flood Control Project ,” the
downstream portion of which will be comp leted in 1981-1982.

5.2 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
spiliway (elevation 22.58) with the blowoff gates wide open , overtopped the

r 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
occasiona l 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 tjrsino drainage
basin for existing hydrologic conditions and routed throug h the reservoir.
Backup calculations are included in Appendix D and Table 5-I summarizes the
results. The PMF overtops the earthen levee by about 2.5 feet at the peak
water surface elevations and the one-half P~IF 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-I LAKE URSINO FLOOD ROUTING

Inflow Peak Outflow Peak Elevation Peak
Percen t PMF ( c f s )  ( cf s) (f t, MSL)

20 7,070 6 ,920 27.9
25 8 ,840 8 ,660 2 9 . 2
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4-,
30 10 ,bOO 10 ,400 30.3
35 12 ,400 12 300 3 1. 1

14,100 14,600 31.4
45 15,900 16 ,600 31 .b
50 17 ,700 17 ,900 31.8
100 35,400 3e ,000 33.2

The PMF development and routing, as well as all percentages , were calculated ,
without regard to upstream storage structures. These structures (Route 12
and Salem Pond Detention Basins ) are probabl y not large enough to have any
substantial impact upon the P~~ 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 .

S . S RESERVOIR DR..WDOWN

Ursino Lake does not impound any hater during norma l conditions because it
is only for flood control purpeses. Water is impounded from the upstream
watershed only during floods.

I
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o.0 DAM_STABILITY

o .  1 EVALUATION OF STRUCTURAL STABILITY

0. 1. 1 Visua l Observations: The concrete gravity contro l structure and
earth levees appear to have been stable under the past operating cond itions . - -

There is no structural cracking or signs of movement at the base of the
concrete gravity control structur e . The earth slopes of the levees appear
to he en good condit ion without s~~ns of movemen t , failure , or detrimental
seepage . Scouring and erosion on the steep channe l sides en the detenti on
b a s i n  area is noticeable and can he seen in Appendix C. There is no ri prap
on the river side of the earth levees to protect against erosion.

Des~~~ and t o n s t r u c t e o n _D a t a :  The designi data avai lable to Gilbert
As soct ites inspecti on personne l consist of m i c r o f i l m e d  c o n s t r u c t i o n  d r a w in g s
ot September lQ2~~, and record drawings of the latest construct ion. This
latest work was designed by and constructed under supervisi on of the U~~ .
Army Corps o t  Engineers , New York District , en 1°7~~. (The Corps ’ Genera l
Design Memorandum b r  the project was not made av a ilable for revie~

The concrete gravity control structu re , the concrete flume , and wa lls were
founded directly on red shale strata according to the design dr.us i s .  The
qualit y of the bedrock is generall y fair (average core’ r e c o ve r y  i on l y  ~~~~
as indicated by a few test borings in the v i c i n i t y  of the dam.

The foundation soils beneath the enrt h levees are mainl y loose to medium
compact b r o w n  silty sand i~SM~ and b r o w n  s i l t  ( M L )  , with some up p e r  Livers  ot

-~ organic silt and miscell aneous fills. As shown in the design cross sections .
-
~ some unstable foundation soi ls , i.e. very loose or g an i c  s i l t  ma tert a l as

revealed by the test borings , were not removed from the foundation ar ea ,
which may adversely influence the stab ility of the foundat ion. Ad d et~~ouil
subsurface investigation nayhe needed to ver ify removal ot  sott in situ soils
and a stabilit y anal ysts of the levees is recommended.

b . I . J  ~perating Records: The records show that the maximum wat er l eve l
at the spi llway of the flood contro l structure was 18.7 feet ~gauge heig ht)
during the August .18, l~ 71 tlood , which had a discharge of .4, 110 c f s .

0.1. 4 Post-Construction Changes: There is no indication of signi ficant
post-construction changes at this dam since 1Q’3. 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 w i ll consi st of three
detention basins (Salem Pond , Rt . 22 , and Union) and the L~rotecteon of the
river banks by a concrete lined channel from Ursino Dam to Route 1 , with
flood walls and levees from Route I to Arthur ~i Il .

- 1 3 -
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6.1.5 Seismic Stability : The concre te gravity control structure and
ea r th  levees are located w i t h i n  Zone I on the Al germissen Seismic Risk  Map
of the United States (1969 edition). The visual inspec t ion and studies of
the concrete dam described herein indicate that the dam apparent ly has
satisfactory static stability conditions and that conventional safety margins
exist. Therefore , in accordance with paragraph 3.6.4 of Reference I of
Appendix G, it may be assumed the concrete dam presen ts 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 I of Appendix G ,
assessments should be considered regarding seismic stability based on the
studies outlined in paragraph 7..1—a. of this report .

I

1~
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7.0 ASSESSMENT , RECOMMENDATIONS /REMEDIAL MEASURE S

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

7.1 DAN ASSESSMENT

7.1.1 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.

7.1.2 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.

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

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

7.2  RECOMME NDATIONS /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 semiannua l 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 ~nd operating f ac i l it ies

• and vandalistic alteration of the earth levees since the U.S. Army Corps of
Engineers, New York District inspects the entire Elizabeth River Basi’~ Flood
C~ -itro1 Project as least once a year. The Owner and the City of Elizabeth
should coordinate inspections to avoid duplication.

— 15 —
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I
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.

-
f 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 .

I
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CHE CKLIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA~

DRAINAGE AREA CHARACTERISTICS : 16.9 square miles , densely populated , :1

3.8 miles from river mouth

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): None

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 31.0 feet  (Top of
levee) and 530 acre ft.

ELEVATION MAXIMUM DESIGN POOL: 31 .0 feet (Top of levee)

ELEVATION TOP OF DAN : 22.3 feet (top of concrete control structure)

CREST: Of concrete control structure

a. Elevation - 22.3 feet
b. Type - Broad - crested weir with 5-foot drop to ogee
c. Width - 7.75 feet
d. Length - 104.5 feet
e. Location Spillover - Full length of dam (104.5 feet)
f .  Number and Type of Gates - None

OUTLET WORKS:

a. Type - Concrete flume, 43.5 feet long
b. Location - Left side of control structure
c. Entrance inverts - 12.0 feet
d. Exit inverts - 11.3 feet
e. Emergency draindown f a c i l i t i e s  - None

HYDROMETEOROLOGICAL GAGES :

a. Type - USGS surface water elevation gage
b. Location - East abutment of dam and flume
c. Records - None -

MAXIMUM NON-DAMAGING DISCHARGE : Unknown

*Su~~ary of Engineering Data (In accordance with Appendix I of Corps of
Engineers ’ Recosinended Guidelines for Safety Inspection of Dams).

(
B—4



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

-
~~~

--
~~~~~~

-_.•-
~

.4
- 

APPENDIX C

PHOTOGRAPHS

ii



_ _ _ _ _ _ _ _ _ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -

‘4

—
,-

~~~
-. 

~~~~~~

May 1978
.4 ‘

LOOKING DOWNSTREAM AT ELIZABETH RIVER AND UR SINO DAN WITH
CONCRETE CHANNEL SECTION AND USGS GAGING STATION

lfr
C - 

.~ C LEFT CHANNEL WALL WITH
- — - - 

- - 
SPALLING AT JOINT

May 1978

_ _ _



RETAINING WAL L WITH STORM WATER
- P ~~~ - 

FLUME ALONG TROTTERS LAN E
- 

. ‘• _‘(_: • - -

.4 - 
- .

( t~-.~ C~CC C:~~V~..’~~:: - --(
)

%~ % 

~~~~~~~~~~ 

4* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

May 1978 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
b

. 
. -L 1

• 
. 

$ 
C~~~~

. - 5 .

RETAINING WALL JOINT WITH SPALLINC. • 1~

ALONG STORM WATER FLUME -

•
1 

‘

May 1978

— - — — ____________________________



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - - -

~~~ -

—S 

~~~~~~ ~~~~~

__ 
-

May 1978
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, 
‘P
..

- . ,~~~-
. ..

May 1978
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APPENDIX E

INSPE CTI ON REP ORT S

Microfilm data from New Jersey Department of E n v i r own en t a l  P ro t ec t i on
yielde~’ ve ry poo r copi es and could not be reproduced..

F 1. An inspection report of the Ursino Dam by Robert G. Schaeffer , P.E.
Chief , Engineering Department of the Union County Park Commission dated
July 18, 1968 mentions that the dam (with an elevation of 22.5 feet)
was overtopped on May 29, 1968 by 2.2 feet. of water , and on
March 7, 1967 by 4.9 feet of water.

2. John N. Brooks , Hydraulic Engineer for the State of New Jersey makes
mention in a report dated September 22 , 1927 of conv ersations w i t h
Mr . Radcliff , Chemis t for the Elizabethtown Water Company . ~Ir . Radcliffe

9’ reported that in the past summe r a flood occurred whLch produced a
water depth of 3 feet on the existing spiliway (crest elevation 22.53)

- 
- 

with the blowoff gates wide open and overtopped the west  embank m en t at
two points. The bridge below the dam was tlooded . John Brooks
calculated a runoff of 117 second feet per square mile. (1977 c(s
based on 16.9 square mile drainage basin .)
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REGIONAL GEOLOGIC MAP
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HAPPENDIX H

- l  - CONDITIONS

This Report is based on a visual inspection of the dam , a review of available
engineering data , and a hydrologic analysis performed during a Phase I
investigation as set forth in the Recommended Guidelines for Safety Inspection
of Dams, as modified by the contract between the U.S. Corps of Engineers and
Gilbert Associates , Inc., Contract No. DACW61-78-C-0114.

The foregoing review, inspection, and analysis are by their nature limited
in scope. It is possible that hazardous conditions exist and that conditions
exist which with time might develop into safety hazards and that these
conditions are not detectable by means of the aforesaid review , inspection ,
and analysis. Accordingly, Gilbert Associates , Inc. cannot and does not
warrant or represent that conditions which are hazardous do not, exist , or
that conditions do not exist which with time might develop into safety
hazards.

As required by the Corps of Engineers , the terms “good ” , “ f a i r ” , “poor ” ,
“condition” have been used in this Report to characterize the information
obtained from the aforesaid review , inspection , and analysis. The definitions
of these terms as used are :

“good condition” - minor studies or remedial measures are required .

“fair condition” - sizeable studies or remedial measures are
required due to the deficiencies which could
be hazardous depending on conditions . Immediate
att ention is required .

- — “poor condition” - major studies or remedial measures are required
due to deficiencies which could be hazardous
depending on conditions . Immediate studies or
corrective action is required.
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