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DEPARTMENT OF THE ARMY

f PHILADELPHIA DISTRICT, CORPS OF £NGINE(R$

IN REPLY SEP15 TO

NAPE~-D

• Honorable Brendan T. Byrne 
~Governor of New Jersey £ ~

Trenton , New Jersey O~62]

Dea r Governor Byrni’ :

Inclosed is the Phase I Inspection Report for Jersey Ci ty  Reservoir
No. 3 Dam in Hudson County, New Jersey which has been prepared under
authorization of the Darn Inspection Act , Public Law 92—367. A brief
assessment of the dam ’s condition is given on the first three pages
of the report.

Based on visual inspection , avai lab le records , calculations and past
operational performance, Jersey City Res.rvoir No. 3 Dam • a h1~ 1i
hazard potential structure , is j u~~r~cd to be in fai. overall condition.
It is a pumped stora~ c res&’rvolr f t J  by plpe ] i;a- s f r iv l J~oonton Resa.~rvoJr ,
and has no natural  str ~~ -n I n f l o w . Sli t t h t r L  is sufficient s tor a ~~evolum e to cont~ ln th  Pro~ at - Ic  ~.ix it ui Pr ’~c I n i t . ’ t ion  (1’:T) event
~:l thout overto pp ii iy.  . a si’l.l lwav is no I r ccu m l  . To lti~;u I • i l  !uac y
of the structure , t~ie fo iiowin~; act i un o , ns  a r l i i l i - ; i ”  . arc recor ie ule.d:

a. Withi n one year from t !c  date  of approva] . of t h i s  rep or t , crv; ine cr i oc~
studies and analyses should be p er form d by a qual i f i ed prof essiona l
con su l ta n t , engaged by the  owner , to pcrfor~n fortiio r foundation and
st ructural  stabi l i ty  ~ tudics , i n c l u d I n .~ investi~;~it ion o f the ri p—rap
s1oughin~ and leal. 1.1 the west wall.  Any remed ial neasurn s found necessary
shou ld be ini t iated within calendar year 197° .

• b. Within one year froi i the date of approval of this report , the
following actions should be taken.

(1) Provide additional drawdowu capability.

(2) Clear the overflow pipe and restore it to operation .

• (3) Provide an alarm and warning systeir .
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Honorable Brendan T. Byrne

(4) Remove brush and sapplings from the earth portion of the walls
and maintain a suitable ground cover .

(5) Repoint and maintain the mortared surfaces of the exterior w a l l s .

(6) Consider upgrading and automating the gate house control equipment.

(7) Establish a system of periodic da m safety inspections for this
dais.

A copy of the report is being furnished to Mr. Dirk C. Hofinan , !ew
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 Joseph LeFante of the
Fourteenth District. Under the provisions of the Freedom of Information
Act , the inspection report will be subject to release by this office,
upon reques t, five days after the date of this letter.

Add itional copies of this report may be obtained f rom the National
Technical Inforamtion Services (NTIS) , Springf ield , Virginia, 22161
at a reasonable coat. 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 Darn Safety Program will be the implementation
of the recosmiendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recoamendations.

Sincerely yours ,

1 Inci /7 JOEL T. CALLAHAN
As stated 7/ Lieutenant Colonel, Corps of Engineers

Acting District Engineer

Cy (urn :
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources ~c~~~~—

-
~~ ~N. J. Dept. of Environmental Pro tection ~~~~~

P.O. Box 2809 .~~~~

Trenton , NJ 08625 • — —
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J ERS EY CITY RES ERVOIR NO. 3 DAM (NJ005241

CORPS OF ENGINEERS ASSE SS~”1 NT OF GENERAL CONT’ITIONS

Th is dam was inspected on 24 June 1978 by Louis Berger and Associates,
Inc. under contract to the State of New Jersey. The state , under
agreement with the U. S. Army Engineer District , Philadel phia , had this
inspec~ i.on perform ed in accordance with the Nationa l Dam Inspec t ion Act ,
PubiL Law 92—367.

The Jersey City Reservoir No. 3 Dam , a h i g h  h a z a r d  p o t t - n t i n ~ s t r u c t u r e ,
is judged to be in fair overall C L ) I I d  it  1011 . It  1~ a pin pt- ! ~ t o r  • i t y -  r est r v o i r
fed by pipelines from floonton Reservoir, .iPI! has no n u t u r n! strea;-; inflow .
Since there is suf I Ic lent St or age  v o l u u i i i  to t ’ i  L i  iii t hi P I I I t ab  I ~

- 
~ax ii - j i - ,

Prec ip i ta t ion  (PMP) event  w ithou t o v u r t n p p  in i ~, a sp i i  ‘- . iv I s  i’~~t r~~;tu i re!
To insu re adequacy at the s t r uc t u r e , th1  f o l  le ’w ~a~ ; ‘c t i ~~ i’~~ , as  a r, 1; im u r :
are reconunencied :

a. Wit hin one year from the d a t -  of • ‘ r m o v i l  i f  L i i i  s r ~ r t  , ci: I n e t r
studies and analyses should be pen t i- .~ l v  a qua i i f  i u !  prt ’ft ~si~ina ~
consultant , engaged by the owner , t a per fern  for t  her fnurt!.u L ion and
structural stability studies , in c l u d i n g  i n v e s t f i ’ a t i o n  of t I €  r ip— r ap
sloughing and leak in the west wal l . Any remedial  measures  ft -un d f l t - C O sS  &r ~shou ld be ini t ia ted  wi th in  ca lendar  year 1979.

h . Wit h in  one’ vu ’ar from the dat o of approva l of t i f ’ ;  r epor t , t h u
follow ing actions should be taken .

(1) ProvIde a d d i t i o n a l dratalown c a p ab i l i t y .

( 2) C lea r  t he ov er f l ow  p 1 rio and ri-slo re It to  a p t - r n  t t on .

(3) Prov lift an alarm and warning svsteri .

• (4) Remo ve brush and sapp1inç~s f rom the e ar t h  pt -’rtli ’r a’ the wills
and mai n t a i n  a s u i t a b l e  ground cover .

(5). Repo int and maintain the mortared surfaces of th e  i”:toriiir w a l l s .

• (~~~) Consider upgr ad tog and autonat  ing t ! e  .cn t o  house cer t tn l  equ i

(7) EstablIsh a system of period Ic clam sal t y  I n s ’ e t  u r n s  f or  this
dart .

• APPROVED : 
________ -

El. T. CAT,IAP A~;

• • / L i e u t e n a n t  Colonel , Co rps  of 1 n g i n c e r s
‘‘ Acting Dfstr ct Fnpineer

DATE: 
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PHASE I RE PORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Je rsey City Reservoir No. 3 NJ 00524

State Located New Jersey
County Located Hudson
Coordinates Lat.4044.4 — Long.7403.5
Stream None
Date of Inspection 24 Julie 1978

ASSESSMENT OF
GENERAL CONDITIONS

Jersey City Reservoi r No. 3 appears to be in a stable
but questionable condi tion and is in need of wall repair.
Escalation of the leak through the west wall could lead
to hazardous settlement of the embankment and eventual
collapse or bre aching of the perime ter walls. Failure
could cause s ignif icant  property damage to surrounding
residential areas and result in a major loss of life.
Sufficient  engineering data was not available to
adjudge anything but a questionable assessment and
further studies are recommended in the near future .
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Additional recommended remedial actions include :
1) an alarm system be installed 2) the overflow pipe
be cleared and returned to controllable operation
3) remove vegetation root systems 4) upgrade and
automate control equipment 5) provide additional drawdown/
discharge capability in the form of a distribution
system bypass.

There is suff icien t storage volume to contain the
PZ4P event without overtopping.
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PHASE I INSPECTION REPORT
NATIONA L DAM SAFETY PROGRAM

NAME OF DAM JERSEY CITY RESERVOIR NO. 3 FED# NJ 00524

SECTION 1 - PROJECT INFO RMATION

1.1 GENERAL

a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared
in accordance with contract FPM—36 between
Louis Berger & Associates , Inc. and the State
of New Jersey and its Department of Environ-
mental Protection , Division of Water Resources.
The State , in turn , is under agreement with the
U.S. Army Corps of Engineers , Philade lphia to .

- have this inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and h ydraulic condition of the
Jersey City Reservoir No. 3 and appurtenant
structures, and to determine if it constitutes
a hazard to human l i fe  or property .

1.2 DESCRIPTION OF P ROJECT

a. Description of Reservoir and Appurtenances

Jersey City Reservoir No. 3 is a man-made ,
earth-fil led , rectangular masonry structure
uti l ized by the City of Jersey City for water
supply purposes. Constructed in the late 19th
cen+ury , the reservoir is about 2900 feet in
perimeter with walls ranging from six to fifteen
feet above the surrounding streets. The
exterior face of the walls consists of ashlar
masonry which rests on a concrete footing
founded on bedrock . The earth fill portion of
the wall section con tains a puddle core which

_ _ _- ~~- •--.- • 
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ranges from 4 feet wide at the top to 6.5 feet
thick at the base . The interior face
consists of spall-backed riprap on slopes
ranging from 1.5:1 to 2:1 to 1:1. The walls
are 25 feet thick at the top and are covered
with  vegetation.

The infiuent gate house is on the northwest
corner of the reservoir wall. The in f luen t
piping consists of 5 gravity—flow 16” mains with
manually operated butterfly valves. The screen
house and 36” e f f l u e n t  pipe is located at the
southeast corner of the reservoir. The only
other structure on the reservoir wall is an
abandoned gate house near the southwest corner.
A large diameter overflow pipe is locat’ad :~-~ar
the screen house at invert elevation 126.
This pipe is reportedly plugged at the present
time.

b . Location

Jersey City Reservoir No. 3 is located in the
City of Jersey City , Hudson County. It is
bounded on the east by Central Avenue, on the
west by Suxnnii t Avenue , on the north by Reservoir
Avenue, and on the south by Jefferson Street.

c. Size Classification

The reservoir is a m an-made pool completely
surrounded by stone masonry walls. The walls
range in height from 6’ to 15’ above the
surrounding streets. The hydraulic head at the
designed normal pool elevation ranges from 2’
to 12’ . Storage at that elevation is 132 acre-
feet.  Based on the foregoing , the reservoir
is in the small size category as defined by
the Recommended Guidelines for Safety Inspection
of Dams.

d. Hazard Classification

Jersey City Reservoir No. 3 is located in a
residential area of the city known as the
“Heights ” . It is surrounded by apartment

— 2 —
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buildings, private residences, small businesses
and a community park and swimming pool. To
the immediate south and downslope are a depressed
highway , a railroad track in deep cut , a
railroad tunnel , a public school , a f i r e  s ta t ion , a
hospital and several major traffic arteries.
Failure of the containing walls could cause very
extensive property damage and a calamitous
loss of life . Accordingly , Jersey City Reservoir
No. 3 is classified as high hazard.

e. 
• 

Ownership

The reservoir is owned by the City of Jersey
City , City Hall , 280 Grove Street , Je rsey City ,
New Jersey ,07302.

f. Purpose of Dam

The reservoir is uti l ized as an in-city wate r
supply which , owing to the elevation of its
location, provides most of Jersey City with
potable water by gravity flow .

g. Design and Construction History

This Jersey City reservoir was apparently designed
by personnel of the Jersey City Board of Public
Works in the year 1873. Details of construction
are unknown at this time although various plans
indicate a history of continuing revisions and
upgrading of appurtenances since the original
construction .

h. Normal Operating Procedures

City personnel are on duty at Reservoir No. 3
on a 24 hour/day schedule . Apart from grounds

• keeping and weather station observations, ma jor
duties of these personnel consist of monitoring
and control of water levels in the reservoir.
The water pressure in the mains is recorded
automatically on 24-hour charts. Water levels
are recorded hourly from a stage gage near the
gate house . Normal operations appear to be
carried out by an experienced, competent
s t a f f .

(
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With the exception of periods of very high water
usage during the summer months, the water level
in the re servoir is adjusted only once a day .
Wa ter level in the reservoir is normally allowed
to be drawn&~n slightly during the daylight
hours . In the evening when wate r usage decreases ,
the inflow is increased and the reservoir is
allowed to refill to the operating elevation by
gravity flow from the Boonton Reservoir. Every
morning the day shif t readjusts the inf luent
valves .

1.3 PERTINENT DATA

a. Drainage Area

Not applicable. All inflow to the reservoir is
via transmission lines from Boonton Reservoir.
Catchment area at the reservoir is 11.5 acres.

b. Discharge from -Reservoir

Maximum discharge capacity of the effluent
line is 150 cfs at a hydraulic head of 23’ .
(Theoretical - limited by city consumption).

c. Elevation(Ft. above MSL)

Top of reservoir walls - 130.0
Normal design pool - 126.0
Operating pool — 122.5 - 123.5
Influent piping invert - 120.0
Effluent piping invert - 101.0
Reservoir bottom - 100.0
Surrounding streets — 114.0 to 124.0

d. Reservoir

Length of maximum pool - 1000 feet (±)

e. Storage

Normal design pool - 132 acre-feet
Top of reservoir - 178 acre-feet

—4—
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f. Reservoir Surface

Top of reservoir - 31.5 acres
Normal design pool - 11.2 acres

g. Reservoir Walls

Type - Stone masonry face; spall backed riprap
interior slope.

Perimeter - 2880 feet
Height - 6’ to 15’ above street
Top Width - 25.0 feet
Side Slopes - Outer face: 1:12 batter;

interior slope is 1.5 to 1 down
to elevation 118.0 , 2 to 1 from
elevation 118.0 to 112.0, and 1
to 1 from elevation 112.0 to 100.0.

Impervious Core - Puddle core 4’ wide at
elevation 128.0 increasing in
thickness to approximately
6.5’ at elevation 100.0.

Zoning - Unknow n . 
-‘

h. Diversion and Regulating Tunnel

None

i. Spillwa y

None

j .  Regulating Outlets

One 36 inch diameter effluent pipe at invert
101. 0ne36” inch diameter overflow pipe at
invert 126 (plugge d at present).

Five 16 inch diameter influent pipes (2 are
inoperative and one is subverted for facility
use).

Note: All pipe sizes hereaf ter refer to
diameter dimensions.

n
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The information available for review of Jersey
City Reservoir No. 3 included:

1) Many engineering drawings depicting pipin g ,
stonework, superstructures and building
details which ranged in date from 1873 to

• 1954.

2) U.S.G.S. Quadrangle - Jersey City, New Jersey
scale 1:Z4000.

2.2 CONSTRUCTION

Few construction drawings were available which ,
although not clearly labeled , apparently
rept~esented as—builts or construction progressdrawings of the masonry stonework portion of the -

- reservoir wall in the vicinity of the gate house.
No other construction reports or drawings were
available and nothing more is known concerning
the actual construction which ~pparent1y took
place in the late 1800’s. There does not appear
to have been any structural changes or additions to the
reservoir walls since the original construction .

2.3 OPERATION

Although the original design indicated the normal
pool level would be maintained at elevation 126,
the present practice is to keep the water level
at a lower elevation ( 122.5 — 123.5) . This
expediency is in part necessitated b~ a small
leak through the west wall at elevation 123. It
also serves to provide additional freeboard
storage capacity to accommodate heavy rainfall
or reduce pressure in the transmission lines
from Boonton .

The 36” discharge pipe always remains in an open
position although valves are available on the
reservoir grounds and in the street outside the
reservoir to shut down the e f f l u e n t  pipe if

—6—
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necessary. While there are five 16” influent
pipes entering the reservoir, only one is being
utilized. A second pipe serves as a standby
and a third is capped to provide water for the
reservoir facilities. The two remaining
influent pipes are inoperative due to broken or
malfunctioning controls. Water levels in the
reservoir are checked hourly and adj usted at
least once a day.

2.4 EVALUATION

a. Availability

While there are numerous old engineering
drawings pertaining to Reservoir No. 3,
they consist primarily of piping or building
details. Nothing was available with respect
to the structural design criteria, specifica-
tions , or stability analysis for the reservoir
walls.

b. Adequacy

Review of the one structural (see Figure 3)
and two construction drawings indicates that
the design appears to have been consistent
with the prevailing state-of-the-art at the
time of construction. The design and
construction of the reservoir has obviously
withstood the test of time and field
inspections indicate that the reservoir w~s
well built and the walls appear to date, to be
structurally sound. However , the available
data is considered inadequate for design
review and further investigations are required
to ascertain the physical conditions and assess
the structural stability of the entire
perimeter wall system.

c. Validity

The validity of the engineering data available
is not challenged.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

On-site inspections of the reservoir took
place on June 24 and 30 , 1978.

b. Walls

The exterior walls of the Reservoir appear to
be in fa i r  condition. Alignment and plumbness
of the walls are quite true and only superf i-
cial mortar cracking was noted. A slight leak
or seepage was observed one foot above the
sidewalk level near the southwest corner of
the west wall on Summi t Avenue . Communication
with City personnel on duty indicates the leak
is approximately at elevation 123 MSL and has -

existed unchanged for several years. The - -
reservoir was reportedly lowered some 5 years
ago and an inspection of the riprap surface
near the leak was performed by personnel of
the eng ineering department of Jersey City.
No corrective action has been taken since
that inspection. Copies of the inspection
report were not located in the City records .

The interior sloping faces appear somewhat
less sound than the exterior walls. A few
inches of settlement of the riprap blocks
was noted at several locations , notably at a
point on the inside slope of the west wall
directly opposite the leak described in the
preceding paragraph . In addition , several
inches of creep of the riprap was noted further
to the north along this same slope . Minor
lineal irregularities of the slopes were noted
around the entire inside perimeter of the
reservoir but these slips appear to be quite
old.

Although not observed by the inspection
team, it hag been reported that there is

- •  •
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another small leak near the eastern corner
of the north rim of the reservoir. This
leak reputedly occurs when the water level
in the reservoir is near its maximum elevation
and is said to be smaller than the leak on
the western rim. During the winter months
the water level in this reservoir is maintained
at a lower elevation in an effort to control
both leaks. The top of the wall is grass
covered earth embankment and in some areas
overgrown with brush and saplings. No
settlement or other detrimental irregularities
of the crest of the embankment were observed.

C. Appurtenant Structures

There are three major structures located on
the perimeter rim of the reservoir. These
consist of the existing control (or “gate”)
house containing five 16” influent pipes
(and their respective mechanically operated 

-

gates) on the northwest corner of the basin;
a screen house , 36” overflow pipe , and 36”
ef f luent  pipe at the southeast corner of
the reservoir; and a former ga te house on
the western rim of the reservoir which
contains pumps , valves, and piping that are
no longer utilized.

The house and piping facilities on the
western rim have apparently been shut down and
inoperative for many years. The present
inf luent  and ef f luent  structures as well as
their controls and appurtenances are
extremely antiquated. However , they do perform
the functions for which they were designed in
a satisfactory manner. The overflow pipe is
plugged at present ( location of plug unknown) .

d. Reservoir Area

The general condi tion of the reservoir area
appears satisfactory. No signs of excessive
deterioration to the containing structure
was noted despite its advanced age. Some
vandalism to the abandoned gate house on the
west rim was observed but this seems to have

9
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been kept at a minimum due to the height of
the walls , fencing and personnel on duty in
the area around the clock .

The main tunnel of the Erie—Lackawanna Railroad
passes below and slightly to the south of the
reservoir. Some slight seepage flow into the
tunnel has occurred continuously for at least
the past 35 years. Despite routine maintenance
and some special grouting work , the flow rate
of about 10 gallons per minute has not noticeably
increased or decreased in recent years. The
tunnel seepage apparently is greater in the
vicinity of the reservoir , but is not limited
to that area. It was not possible to attribute
the tunnel seepage exclusively to reservoir
leakage on the basis of the inspection .

3.2 EVALUATION

The primary concern of the inspection team was
the structural integrity of the reservoir walls -

and the hydraulic controls which regulate the
water elevation and consequently the pressures to
which the walls are subjected. The major aspect
regarding the hydraulic controls relates to the
overtopping potential should a control malfunction
or an outlet become plugged.

The only visual indications which call attention
to the structural integrity of this reservoir is
the leak which occurs at water elevation 123.0
and the movement or settlement of the riprap on
the interior slope of the reservoir. The move-
ment appears somewhat limited in extent but no
records are available as to the actual amount
of settlement, the time of the movement , or if
it is still continuing. Although all visible
surfaces are highly weathered which indicates
that movement may have ceased or slowed consider-
ably, the leak which apparently led to the
settlement is probably symptomatic of the age of
the structure and may be a precursor of future
problems. Because the leak appears to have
stablized over the last five years, no undue
concern was expressed as long as the lower pool

—10—

1. - - a— --
• 

- _ _ _ _ _ _ _ _ _  - ~~~~~~ •-- - -• --



F —-------—-------

~~ 

-

~ 

• — _ _- -------- - - —-----

~~~~~~~~

-- - ---

level and the constant monitoring vigil is
maintained. Likewise, there is small concern
regarding the old equipment as its condition
has li ttle effect on the safety aspects of the
reservoir wall system.
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SECTION 4 - OPERATIONAL PROCEDURE S

4.1 PROCEDURE S

There are city personnel on duty at the reservoir
24 hours a day including (4 men on the day shif t
and 2 men on each of the night shif ts). Routine
operations consist primarily of regulating the
water level in the reservoir, monitoring flows
and pressures in the piping system and maintaining
a small weather station.

Although the normal pool was designed at elevation
126, water level is usually maintained between
elevation 122.5 and 123.5 during normal operations.
The butterfly valves to one of the five 16 inch
intake pipes is opened in the evening and the
reservoir is allowed to fill overnight. The inflow
is decreased in the morning and usually remains

• so all day. Water use and piping pressures are - 
-

monitored and recorded hourly . At the present
time all operations in the gate house are conducted
manually.

4.2 MAINTENANCE OF RESERVOIR

There do not seem to be any set procedures for
inspection or maintenance of the reservoir other
than mowing the grass on the top of the reservoir
walls. The present city policy with respect to
maintenance apparently limits that function to
repair of critically urgent items only. While a
proposal was submitted a few years ago to grout
the western rim in order to seal the leak , no
action , to date, has been taken.

4.3 MAINTENANCE OF OPERATING FACILITIES

There are plans under preparation for new pumping
facilities to the piping system and eventually
it is planned that the valves, regulating devices,
water level recordings, and monitoring equipment
in the gate house will be automated. However,
due to funding limitations , there is no date
scheduled for these improvements.

—12— 
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4.4 DESCRIPTION OF WARNING SYSTEM

There is no warning system in existence at Jersey
City Reservoir No. 3 which would alert the
operators to malfunction or failures in the system
or to alert residents in the surrounding area of
the possibility of an impending disaster.

Should complete failure of a reservoir wall and an
accompanying flood appear imminent, the only means
available to warn and evacuate nearby residents
would be the public communication media (radio and
television) or possibly the use or roving police
patrol cars mounted with public address systems .

A subsurface failure could go unnoticed for an
extended period of time , depending on its extent,
since only a visual observation of a decreasing
water -elevation in the reservoir would alert the
operators to this type of foundation failure.

4.5 . EVALUATION

The present procedures employed at this water
storage faci l i ty  appear adequate for day-to-day
operations. However, the lack of periodic and
specific inspection procedures, the complete
absence of an internal hazardous—condition
monitoring system as well as an early-warning
public alert system is a significant deficiency
with respect to safety procedures.

—13—
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data

Water enters Jersey City Reservoir No. 3
either as rainfall  over the 11.5 acre
catchment area or by one of five 16” in f luen t
pipes which are fed by gravity transmission
lines from Boonton Reservoir. Since the
in fluent  piping is regulated, only r a in fa l l
and discharge capabilities were evaluated with
respect to the adequacy of the hydraulic design.

Although the size of reservoir is small, the
hazard potential is high. A precipitation
event equivalent to a PMF was selected to
evaluate the hydraulic capacity of the 36”
discharge pipe in accordance with the
Recommended Guidelines for the Safety Inspection
of Dams.

Hydrometeorological Report No. 33 was utilized
to obtain the PMP for this region which is
26 inches of rainfall in a 6 hour period.
This is equivalent to 1.1 million cubic feet
over the catchment area. Since the reservoir
is maintained 3 to 4 feet below design level,
there is always 7 to 8 feet of freeboard with
a corresponding available storage volume of up
to to 3.9 million cubic feet , more than 3
times the volume necessary to completely
contain the PMP .

b. Experience Data

No history of excessive flows or dangerously
high water levels have been reported from
this site. Water level is routinely maintained
2.5 to 3.5 feet below the design elevation of
the norma l pool (elevation 126 .0) .

(
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c. Visual Observations

Minor seepage was noted at the base of the
west wall on Summit Avenue which confirmed
the existence of a leak in the vicinity.
Water level in the reservoir at the time of
the inspection was at elevation 121.5, about
1.5 feet below the reported elevation of the
leak. Thus, no assessment could be made with
respect to the magnitude of the leak at normal
pool elevation although reputedly , it is minor
in nature .

Operation of the control mechanisms for one
of the irifluent pipes were observed during
the inspection. These valves appeared to
function adequately although two of the five

• pipes are reportedly shut down and unusable-
due to inoperative controls. A third pipe is
said to be capped and utilized as a direct
water supply for the reservoir facility.

d. Over topping Potential

With all equipment functioning as designed ,
the potential for overtopping appears almost
non-existent. Personnel who are on duty at
the gate house 24 hours per day take hourly
readings of the water level in the reservoir.
If the level rises above normal operating
elevations the flow into the reservoir from
the gravity transmission lines can be decreased
or shut down entirely either at the gate house
or by check valves on the lines outside the
reservoir facility.

As indicated above , the reservoir is capable
of containing the peak hourly PMP rainfall
as well as 3 times the rainfal l  entering the
reservoir from a 6 hour PMP event. In addition,
the 36” overflow pipe, when open , is capable
of accommodating 150,000 cubic feet per hour .

-15-
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e. Drawdown

Utilizing only the 36” discharge pipe it
would be possible to lower the water level
in the reservoir from the normal design pool
elevation of 126 to elevation 112 (2 feet
below the elevation of the lowest adjacent
street) in about 16 days .
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Little detrimental evidence was uncovered at
Reservoir No. 3 to indicate the existence of
a serious instability problem. The settlement
of riprap on the interior slope is considered
minor in nature although a more serious problem
could develop if the cause of the movement is
not corrected and higher pool stages are
maintained.

Although the joints between the masonry blocks
which form the outer portion of the reservoir
is need of repointing, the walls were straight,
and appear to be in a stable condition
overall. 

-

- 

b . Design and Construction Data

Design calculations and the origina l stabil i ty
analyses were not available for the reservoir.
Only one structural drawing (prepared in the
1870’s) depicting a section of the walls,
core and embankment, was available for review
(Figure 3).

The reservoir is apparently founded on the
underlying diabase bedrock formation . A
concrete footing was poured beneath the exterior
walls to correct undulations of the bedrock
surface however, the bottom of the reservoir
basin is apparently unlined. Since the
surface of the bedrock contains numerous
cooling fractures and joints it is possible
that considerable quantities of water may pass
into the underlying fractured bedrock . The
bedrock is a very hard diabase of the Palisades
formation and its durabil ity is not affec ted
by the passage of water.
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c. Operating Records

No records or logs are maintained at this
reservoir for operations other than water
consuinptions, transmission line pressure ,
and water elevation in the reservoir.

d. Post Construction Changes

No apparent modifications have been made to
the walls since their original construction.
However , the influent piping and gate house
were relocated from the southwest rim of
the basin to the northwest corner in the
early 1900’ s to accommodate transmission
lines from Boonton Reservoir.

e. Seismic Stability

The reservoir walls are founded on diabase
bedrock and is in seismic Zone 1. It may
be assumed the seismic forces would have only
negligible effect on the structural stability ...
However , it should be noted that an inactive
fault has been mapped immediately to the
west of the reservoir. Additional evaluation
of this zone may be warranted in light of
continuing minor(less than 3 on the Richter
Scale) seismic activity along the Ramapo
Fault 25 miles to the west.

I
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SECTION 7 - ASSESSMENTS/RECOMMENDATIONS /REMEDIAL MEASURES

7.1 RESERVOIR ASSESSMENT

a. Safety

Jersey City Reservoir No. 3, which has stood
for about 100 years, appears basically soun d
~‘nd exhibits few signs of its advanced age.However , the slump ing of small sections of
riprap on the inner slope of the reservoir
and a small leak through the wall in the same
area warrant additional evaluation . -The
reservoir which was designed to contain 132
acre feet of water at pool elevation 126 is
maintained at approximate elevation 122-123
and therefore only contains about 88 acre
feet. While the water level is maintained at
its present operational level there would
appear to be only minor hazard to the structural
integrity of the walls. This is not to imply~that a higher water elevation might create a
serious structural hazard. However, the
condition of the perimeter walls remains
extremely questionable and the assessment is
subject to the limitations inherent in the
visual inspection procedures. An assessment
of the magnitude of the leak with the water
level at an elevation equal to or higher than
the design pool cannot be made since this
condition was not observed during the
inspectio1~s and apparently this higher
operating elevation is no longer maintained.

Safeguards exist in the form of backup valve
systems which assure standby control of the
influent and effluent systems. The reservoir
has the capacity to accommodate a PMP event.
However, the absence of a backup method of
dewatering the reservoir and the lack of a
functional overflow system are considered
defects which should be corrected.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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The close proximity of the numerous waterlines
and sewers in the surrounding street system
also presents a potential hazard to the
reservoir wall system. The burs ting of these
mains could undermine and collapse the street
adjacent to the outer toe of the walls . The
resultant loss of passive foundation resistance
and increased scour outside the reservoir could
present a more serious hazard to the wall
structure than an internal overtopping condition .

b. Adequacy of Information

While the information available to evaluate
the hydraulic and hydrologic capabilities of
the reservoir were adequate , insufficient

• design and construction data was available to
allow a defini tive evaluation of the structural
stability of the walls . The availability of
data is therefore deemed to be inadequate .

c. Urgency

It is recommended that the remedial measures - -
and additional evaluations described below
should be undertaken in the near future .

d. Necessity for Further Studies

Further investigation of the riprap sloughing
and leak in the wes t wall should be undertaken
to de termine the cause and extent of these
problems. An evaluation of alarm or warning
systems should be undertaken to determine their
applicabili ty with respect to the alert require-
ments of the surrounding community as well as
the need for an internal early warning system
at the reservoir. Because the structural
stabili ty cannot be established with reasonable
reliance based on the available data, further
foundation and structural stabili ty studies
are recommended.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a. Alternatives

There are several courses of action which
should be taken to improve the safety of
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Jersey City Reservoir No. 3. Further
investigation and evaluation of the leak and
riprap settlement at the west wall is
recommended and some f orm of corrective
action such as grouting or repositioning of
the riprap should be un dertaken based on the
results of the investigation. It is fur ther
recommended that the City of Jersey City
evaluate their own requirements for an in ternal
alarm system to alert operators of a possible
or impending fai lure. A system of this
nature may take the form of an automatic water
leve l recorder with an alarm system to
indicate rapid changes in water  elevation.
In conjunétion with an operator ’s alarm is
the requirement for a community warning system
to alert  residents in the surrounding area of
hazardous conditions. This system may take
the form of public address devices in
conjunction with sirens or roving patrol cars .
Both alert  systems should be tested at regular
intervals and a program should be undertaken -
to inform nearby residents as to the
signif icance of the alert system.

I t is recommended that the plugged overflow
pipe be cleared and valves- be installed,
if none exist at present , to control outflow
pressure .

It is recommended that the brush and saplings
growing on the earth portion of the walls be
removed to prevent root damage to the internal
structure of the walls. The mortared surfaces
of the exterior walls should be repointed where
necessary .

It is suggested that the owner consider
upgrading and automating the gate house
regulatory and recording equipment sometime
in the future.

b. O&M Maintenance and Procedures

Although the present O&M procedures are being
diligently pursued in a competent , workmanlike

—21—
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manner, it is recommended that city personnel
employed at the reservoir be additionally
trained in the safe ty inspection of dams and
reservoirs. It is further recommended that
af ter training, these personnel conduct
frequent , regularly schedule inspections of
the facility as well as tests of safety and
alarm systems once they are installed.

Standard operating procedures should include
periodic maintenance of the exterior surfaces
of the walls as well as care of the landscaping
on top of the wall.
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CHECK LIST
HYDROLOGIC AND UYDR1~tILIC DATAENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : Not Applicable

ELEVAT ION TOP ~‘ORMAL POOL (STORAGE CAPACITY) : 126 MSL ( 132 Acre—Feet )

ELEVAT ION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not Applicable

!LEVATION MACfls!U~1 DES IGN POOL: 130 MSL (178 Acre—Feet)
~~ RESERVOIR:
-: ELEVATION TOP ~~~ 130 MSL -

CREST : ~ itixe ~~rin~ter of wall (sane elevation)

a. Elevation 130 MSL- - b. Type Stone Masonry W a l i c

- C. Width - 25 Fent
d. Length 2880 feet ~ rc-iuini-1 p~~~~4m ~~t~~~
e. Location Spillover Drain pipe ~c)uthe~~t Corn~r (E~~ l26~~
f .  Number and Type of Gates None

I 
OUTLET WORKS :_____________________________________________________

a. Type 36” diameter discharge oipe
21 b. Location Southeast corner of reservoir
I ,i% c. Entrance inverts 101 MSL -

d. Exit inverts Unknown
e. Emergency draindovn facilities Same

-- UYD1~)METEOROLOGICAL GAGES: ___________________________________________
a. Type Graduated precipitation

:-~ b. Location Next to gate house

~~. ~~~ 
}Iourl y readings

1 MAX D~UN ~~)N- flAMAGING DISCHARGE! 150 cfs (Calculated capacity) *

~~~ *~~~t~~~~ capacity g~~erned by cxnst~~tion rate in City Water Supply
Systan.
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