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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Ridgewood Reservoir - NY 160

State Located New York
County Located Kings County
St ream None
Date of Inspection June 22, 1978

ASSESSMENT OF• GENERAL CONDITIONS

The R idg ewood Reservo i r , located in Brooklyn, serves as a backup to €he
- city ’s aqueduct water supply system. It is perched above the surrounding

terrain and receives no off-site drainage. The main embankment areas are tof •.the north, east, south and southeast. The embankment is generally in good
I condition , however , a number of lar ge trees on the emban kment shoul d be

removed. Vandalism has been a constant problem for the owner over the last
few years, and riprap has been removed at one location. Security measures
shoul d be increased to prevent further damage to the structure and to prevent• additional erosion of the embankment face.
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1. View across basin #3.
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2. Another view across basin #3. Notice general
condition of riprap is good .
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3. Closeup of riprap adjacent to overflow
structure .

I

~1

I -

-

4. Foreground shows area of heavy vegetativeI growth on embankment. General condition of
basins #1 and #3 is that of little growth.
Basin #2 not In use ; turned over to Parks
Department.
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5. Detail of area adjacent to overliow weir
where riprap has been removed by vandals .
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6. Another photo of area in picture number 5.
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7. East side embankment .
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8. View along fence at top of embankment on
south side of basin #3. Notice large
trees on side of embankment.
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9. View of r ip rap  in basin #1. In  g e n e r a l l y
good condit ion.
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10. Closeup from gate house in picture number 9.
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PHASE I IN SPECTION REPO RT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM - RIDGEW000 ID# - NY16O
SECTION 1 - PROJECT INFORMATION

1.1 General

a. Authority

Authority for this report is provided by the National Dam Inspec-
tion Act , Public Law 92—367 of 1972. It has been prepared in ac-
cordance with a contract for professional services between Dale
Engineering Company and The New York State Department of Environ-
mental Conservation.

b. Purpose of Inspection

The purpose of this inspection is to eval uate the structural and
hydraulic condition of the Ridgewood Reservoir and appurtenant
structures, and to determine if the dam constitutes a hazard to
human life or property and to transmit findings to the State of New
York.

This Phase I inspection report does not relieve an Owner or Opera-
tor of a dam of the legal duties , obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition ,
due to the limited scope of services for these Phase I invest iga-
tions , the investigators had to rely upon the data furnished to
them. Therefore, this investigation is limited to visual inspec-
tion , review of data prepared by others, and simplified hydraulic
and structural stability evaluations where appropriate. The in-
vestigators do not assume responsibility for defects or deficien-
cies in the dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances 
-
•

The Ridgewood Reservoir is formed by a compacted earth fill embank-
ment with a cl ay puddled core which surrounds the enti re reservoir.
The height of this structure varies up to a maximum of approximate-
ly 30 feet. The length of the embankment is approximatley 1.5
miles and covers the entire circumference of the reservoir. The
top width of the embankment is a minimum of 20 feet. The reservoir
is divided into three separate basins by a dividing wall similar in
construction to the main embankment except for the width at the top
which Is 15 feet. At the time of the inspection , Basin No. 2 has
been out of service for approximately 14 years. Basins No. 1 and 3
are still presently In use. The interslopes of the reservoir ~~relined with two feet of earthen clay puddl e material (see Reference
No. 1 for background discussion) over which was layed three inches
of concrete and eight inches of brick. The slope was covered with
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a stone and grouted with mortar. Basins No. 1 and 3 are connected
by a 36 inch siphon which allows the basins to operate at the same
elevation. Overflows from the reservoir are conducted into the
storm drainage system of the adjacent area.

b. Location

Ridgewood Reservoir is located in the Borough of Brookyl n in the
City of New York. The reservoir extends from the Inter—Borough
Parkway on the north to Highl and Boulevard on the south and is
founded by lands of the national cemetary on the southeast.

c. Size Classification

The maximum height of the dam is about 30 feet and the storage ca-
pacity is estimated to be 218 acre feet for Basin No. 1 , 456 acre
feet for Basin No. 3, for a total of 674 acre feet in service.
Therefore, the dam is in the smal l sized category •as defined by the
Reconi~iended Guidel i nes for Safety Inspection of Dams.

d. Hazard Classif ication

The reservoir is located in a heavily developed residential portion
of the Borough of Brooklyn. Failure of the dam could cause consid-
erable loss of property and life , therefore, the dam is in the high
hazard category as defined by the Recomended Guidelines for Safety
Inspection of Dams.

e. Ownership

The dam is owned by the Bureau of Water Supply of the City of New
York.

f. Purpose of Dam

The dam is used as a distribution reservoir for the water supply of
the City of New York. At present, the reservoir is used only for

• 
I 

standby purposes and is actively connected to the water supply
system for approximatley 10 days per year during periods of high
water demand. Basin No. 2 has been drained and has been turned
over to the Parks Department of the City of New York. No usage is

• I 
now made of this basin.

g. Design and Construction History

Basins No. 1 and 2 were constructed by Henry S. Wells and Company
under a contract in June of 1856. This project was completed in
1858. The work was designed by the Chief Engineer , Mr. Ki rkwood.
In 1891 , Basin No. 3 was completed. The facility has been in con-
stant use until the present time except for the abandonment of
Basin No. 2 whIch took place approximately 1964.
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h. Normal Operational Procedures

No specific relevant operating information has been given. There
is an operating staff on the site full time . The facility is con—

I t inua llv maintained. Drainage of the reser ’oir is by gravity. In
recent years the reservoir has been used to provide sumertirne
backup water supply. In the wi nter, the reservoir is reportedly

I drawn down. Eventually the owner intends to phase out the reser-
voir and draw it down.

1.3 PERTINENT DATA

I a. Drainage Area

a The drainage area of the reservoir is approximately 75 acres.
b. Discharge at Dam Site

Discharges at the overflow weir are rel ated to operations of the
water supply system rather than by rainfall events. There have been
no reported historical operati ng conditions which have endangereda the condition of the reservoir or caused overtopping of the embank-
ment . Inflows to the reservoir are controlled by staff personnel
stationed at the reservoir and by other personnel at control pc:~ts

a in the supply system.

c. Elevation (feet above MSL)

I Basin No. 1

Top of dam 174.16

a Normal pool 170.16

Basin No. 2 (Not in service , empt ied)

I Top of dam 174.86
Normal pool 170.86

I Basin No. 3

lop of dam 174.16
Normal pool 170.16

d. Reservoir

I Basin No. 1

Length of normal pool 1150 feet

I Basin No. 2 (Not in service , emptied)

Length of normal pool 1150 feet

1 
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Basin No. 3

Length of normal pool 1300 feet

e. Storage

Basin No. I

Normal pooi 218.86 acre feet
71 ,500,000 gal l ons

Basin No. 2 (Not in service , emptied)

Normal pool 254.06 acre feet
83,000,000 gallons

Basin No. 3

Normal pool 456.06 acre feet
149,500,000 gallons

f. Reservoir Surface

Basin No. 1 - Normal pool 13.73 acres
Basin No. 2 - Normal pool (Not in service) 11.85 acres
Basin No. 3 - Normal pool 24.49 acres

g. Dam (all three basinsi

Type - Compacted earth fill.
Length - Approximately 1.5 miles in circumference.
Height - Varies. Hi gh embankment to east.
Freeboard between normal reservoir and top of dam - 4.0 feet.
Top wi dth - 20 feet.
Side Slopes — 1—1/2 horizontdl to 1 vertical . I .

Zoning - Compacted earth fill with clay puddle core.
Impervious core - Clay puddle.
Grout curtain - None recorded.
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SECTION 2 - VISUAL INSPECTION

2.1 SUMMARY

a. Genera l

The visual inspection of Ridgewood Reservoir in the Borough of
Brooklyn took place on June 22 , 1978. The reservoir has undergone
continued maintenance over the years. Vandals have been a constant
problem at the site in the last few years. Three basins constitute
this reservoir. Basin Number 2 has been abandoned and turned over
to the City ’s Parks Department , Basins Number 1 and 3 are in use.
There is no water in Basin Number 2. The reservoir is currently
used as backup for the Borough system and during 1977 was used only
about 10 days during the sumer. The reservoir basins are perched
above the existing terrain and have virtually no runoff area above
the pool other than the embankment slope. Basins 1 and 3 are con-
nected via a siphon which was not in operation at time of inspec-
tion.

b. Impoundment Dam

The reservoir impoundment visually conforms to the plans provided
herein. The reservoir embankment surrounds the impoundments of the
three basins. The outside of the basins are fenced with a path.
The path was walked with visual inspection of the adjacent riprap
areas. The riprap was generally in good condition and fai rly wel l
maintained. One area contained in the photographs shown in this
report near the overflow weir has been continu ally vandalized , the
riprap being removed to provide an illegal swim area. The exterior
embankment was inspected and a significant number of large trees
were found near the top and sides of the embankment . The embank-
ment cover crop was in fairly good condition and there was no ev i-
dence of erosion and/or movement.

c. Appurtenant Structures

The overflow weir was in service at the time of the inspection but
no discharge was occurri ng. A siphon connecting Basins 1 and .3
was not in service at time of Inspection. The access cover to the
siphon has been removed. The cover should be replaced , even
though the siphon area is encl osed in the perimeter fencing system.
The downtake structure was visually Inspected with no particular

I
d. Reservoir Area

The reservoir is completely riprapped and Is in generally good
condition except for the one area noted. Small to medium hei ghts
of foliage exist with the riprap at most of the Impounding sur-
faces , however.
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e. Downstream Channel

Overflow from the reservoir enters the city sewer system. Flow in-
to the reservoir is control led via the city water supply system.
The drainage area of the reservoir is effectively the reservoir
surface area. There is adequate freeboard in the reservoir to con-
tain probable maximum rainfal l without overtopp in g.

I 
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SECTION 3 - HYDROLOGY AND HYDRAULICS

3.1 EVALUATION OF FEATURES

a. Experience Data

The reservoir is a water supply holding area perched above the
surrouding terrain and has only the impoundments interior embank-
ment for runoff , the area of which is only minor. Based on infor-
mation given by the operations staff, there will be more than
sufficient operations freeboard with the reservoir to store a PMP
rainfall of approximately 25—30 inches without overtopping the
embankment . The only way the reservoi r would be overtopped would
be by operator error on the aqueduct supply end of the system.
Since the reservoir is continually staffed , with the reservoir
level in continual observation and with the aqueduct operators in
continued radio contact , th i s  possibility seems remote and beyond
the scope of this investigation.

I
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SECTION 4 - STRUCTURAL STABILITY

4.1 Evaluation of Structural Stability

a. Visual Observations

This reservoir complex consists of three basins , side by side. The
easterly basin , empty and out of service for a number of years , -is
overgrown with reeds. The central and westerly basins are in use.
All perimeter and basin dividing embankments , and slopes in areas
of (originally) basin excavation , are generally in good condition
with no evidence of structural movement or cracking. Reservoir
side slopes have been provided with ri prap, observed to be in ser-
viceable condition with the exception of limited areas where the
riprap has been displaced by vandals. Mi nor erosion is occurring
at such locations. Heavy growth of smal l to medium si ze foliage
has developed through the riprap across much of the two inservice
basin perimeters. Examination of downstream slopes indicate no
seepage is occurring through embankments. Large, mature trees
exist on downstream slopes at several areas.

b. Geology and Seismic Stability

The reservoir location is sited in gl acial material . The general
thickness of the gl acial soil material in this area is at least 100
feet (drilling records). Bedrock is indicated at about 500 feet
beneath the surface. Between the bedrock and the gl acial cover are
deposits of Upper Cretaceous sand, clay and gravel . The gl acial
deposits are the source of most of the wel l water pumped on Long
I si and.

No known faults exist In the area. One earthquake is recorded as
having occurred in 1878 about five mi les to the north with an
intensity of V (Modified Mercalli). Two others are recorded in
1884 as occurring about ten mi les southwest of the reservoir with
an intensity of VII (Ill) and in 1893 with an intensity of V (I’~1).These three earthquakes were apparently centered in areas where no
known faults exist.

c. Data Review and Stability Evaluation

The design drawi ngs indicate embankment sections have been con-
structed with a puddle core and puddle base for the downstream half
on the structure , and an earth shel l having side slopes of 1— 1/2
horizontal on 1 vertical. A stone riprap lining Is indicated for
i mpounding slopes. Embankment widths vary. Slopes In areas of
excavation are (to have been) constructed with a puddle lining
overlaid with concrete and rubble. Information on the type of
materials used for the. upstream and downstream embankment sections,
and the method of pl acement and compaction, Is not provided.
Visually compared, the existing construction conforms with the
design drawi ngs.

8
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Embankments and impound i ng slopes are in good condition structural-
ly. Riprap lini ngs are generally in serviceable condition , the ex-
ception being where stone work has been manually removed (vandal-
ism). Heavy foliage present increases the opportunity for stone-
work to be dislod ged and erosion to coninence. Areas of missing
riprap should be reconstructed, and foliage should be trlmed/
removed to prevent opportunity for future erosion and embankment
deterioration.

Limited earthquake activity of minor to moderate intensity has been
recorded as occurring in the past for this general area of Long
Island. However, the reservoir site is located in Seismic Zone 1
which is conventionally assumed to present no earthqake hazard.
Properly maintained , the reservoi r ’s earth structures are expected
to retain stability for loading conditions comparable to those of
the past.
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SECTION 5 - ASSESSMENT /REMED I AL MEASURES

5.1 DAM ASSESSMENT

On the basis of the Phase I visual examination , the earth embankment of
the Ridgewood Reservoir appears to be adequate for normal reservoir op-
eration. A substantial amount of riprap near the overflow outl et has
been removed by vandal s leaving the bank of the embankment exposed and
subject to erosion. Trees have been planted in the exposed face of the
embankment and are a possible source of root intrusion into the center
of the dam structure. Vandal ism from nei ghborhood youths is a severe
probl em in this area and has been a constant problem to the dam owner.

5.2 REMEDIAL MEASURES

a. Al ternatives

Riprap should be repaired in those areas where vandal s have removed
the stone facing. Security measures should be increased in the
reservoir to prevent further damage to the structure. The siphon
access cover should be located and put back in place for safety
reasons. Trees on the outside embankment slopes should be cut and
the stumps removed along with any brush that exists on the down-
stream face. In addition to eliminating the possibility of seepage
through the root system, removal of excessive growth will enable
better future visual inspection of the exterior slopes.

b. Operation and Ma i ntenance

No specific relevant operati ng information has been given . There
is an operating staff on the site full time. The facility is con-
tinually maintained. Drainage of the reservoir is by gravity. In
recent years the reservoir has been used to provide sumertime
backup water supply. In the winter the reservoir is reportedly
drawn down. Eventually the owner intends to phase out the reser-
voir and draw it down.
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APPENDIX A

FIELD INSPECTION REPORT
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RIDGEWOOD RESERVOIR

CHECK 1.1ST
HYDROLOGIC 1, H Y D R A U L  IC

ENG INE IRINi i-)A IA  
- 

-

Poo l Area *
B a s i n  2 B a s i n  3

DRA INAGE AREA CHARACTERIST I CS: None-Water supp ly 13•73 ac. 24i~9 ac.
reservoir.

ELEVATION TOP NORMAL POOL (STORAGE CAPAC I TY): 173.614 ftJ74.86 ft

ELEVAT I ON TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 173.64 174.86

ELEVAT ION MAXIMUM DES I GN POOL : 173.64 174.86

ELEVAT ION TOP DAM : _______________________-—________ 173 .64 17 14.86

CREST: (Ove rflow)

a. Elevation 48-inch pipe discharges in to Myrtle Ave . Sewer.
b. Type Rei nforced concrete p ipe . 

—
c. Wi dth 

____________________ ______

d . Length
___________________ ______ ____

e. loca tion Sp ill ov e r See p lans.
f. Numbe r and Type of Gat es T’tReservo ir balanced wi th s iphon,

‘Th~ió€ I sé~~t tTmé ófT~~~e’EtTon,.)

OUTLET WORKS : (Drawdown Facility)

a. Type Pipe size unknown (see plans).
b . Loca tion Be l ow Efflux Chamber House
c. En trance I nver ts 150 feet approx .

d. Exit Inver ts Not known . 
—

e. Emergency Dra i ndown Facili ties

HYDROMETEOROLO G I CAL GATES :

• a. Type None

b. Loca tion None
c. Records None

MAX I MUM NON-DAM AG I NG DISCHARGE : ‘ No t ap p l i c abl e .

I nflow controlled by N.Y.C. Water Board operations .

*Note Basin No. I not in use. Property turned over to Department of
Parks , New York Cl ty •
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APPENDIX B

PRE V I OUS IN SPEC TION REPO RTS
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A LIt . . - ‘ -.

Report of ~~~ ctuc~ ~
;I 1~ ~-~::~~g \Vater

To a~ ;kL in carry ing o u t  lLc p7ovi~.~- ‘‘ . ~ S~-ction ~ . .~ the ( i Y 1  .‘ -
~ 

‘
~~~ i n  Law , l~.-iii~ Chapter LXV of ~lic

Consolid.ite~I Laws of New ‘\ al:k ~~~~~~~~~ 
p- - ’ ~~ 1&’~,u;a ’ h ; -~ li&- a - j ’;- - .~-~ r Ly and the crectj on , rccon~:truetion ,

01 ini t intenan ce (I f structure’s f i r  i:r. ra :  i~ni~ ‘. ; - ‘  T. ou ncm~ a u ’ c lm sti - in ~. n’  - ;  n. requested to fill Out as (‘a~iflplCtCly
as possible this report form fui ’ (adl .~uch ‘~: -, f~~ r r ~-oi~ : ‘~~p ed w i thau i I :  State of New York for Which no plan s
or reports rc lvtivc thereto arc 0:. f~-~ ~n ~~ t ~ irtntcn ~~ to rch i ; ’c I ~ie report form, together with pr intS or

photographs exp lanatory thci’ c a ~ t~ thiz : - - .-

i. The struCture is ~~~~~~~~~~~~~~~ - - ~. 112 flow;iig ~ .tho.i3orougb in the

W% oL..JLO.Uki~~fl -- -~~~~~~
‘ - : ~:-~f Q i - t : ~~~~~~~~~~~~~~~ and

-- - 
(G,vc ezac t Ii I~~~ - ; . e  z~ a~ ~e’r - - ‘d  ~ w~ ~~~~~~ b~ ~, Jam , till? g~- r~- - - . . !~ or mout h 01 a st ream)

2. Is aiiy part of the stnictui~ built u~~’ii or d~~s its pond flood any State lands 7 

3. The name and address of the owner ~ -- CLt~~. ~~~~~~~ Y~’ ~~ 

1 ~ Fhe structure is used I . ,  ~ t r~~I 1J~~~~ J1,~~ v,~~tor Zc~’ ~--- tc’ r su~p1y 
c. The materi al of the rig ht bank, u s  time direction with  the current , is ; at the

spillway ~rcst elevation this material ha~ a lop siope of in1 1- s  vcrtical to a foot horizonta l on the

center li ne of the struct ure, a vertical thickncss at this elevation of feet , and the top surface extends

for a vert ical heig ht of feet above the Spillwa\’ crest.

6. The material of the left bank is ; has a top slope of inches
to a foot horizontal , a thickness of feet and a height of feet.

~. ‘u se ninural material of the beal ian which the structure rests is (cl ,ay, sand , gravel , boulders , granite , shale,
&latc , lime-stone, etc.)

p
t~~ ’ i h ’  iliit.it (a ’~’ a , J liii’ I II. d .a i ia l  t im lmacik ~ in ra ISDI to (ISa . lia:a I,a, :’;, f ) L ’ l ’~~Uf l S S l l a ,’sS , u~Lt. ’r lie:ma - i i a l - . a ’ ? i  et

‘‘ ~lkI 111~ I i ar a: al to ~~,i tc r . uiiiI’ n-tnj i ~~. ala . ’ . 

Q~~~~~~~~~~~
r

~~~~~~~

A

~~

LI
.

—  - 4
- - ~

__ 
- —* — - 4 -  ~~~~~- — 

~~~~~ - ~~~- -‘- . .~~~~.
• . :.i. -.-~~~ • ?’J 
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Ii (I’ m l a s t  iii i _ _ i, :~~ - l~ a. i I •~~- ; ~~~~ ‘ i i  1SF l i l a  ‘I i t

- -~~ ~ - f i i -  ~~~- i  - - a - t i ~ a~~- - s ; ; , t , \ -~~ i a ; i ,  ~~j ;  iii, - s i l l  • t ; ; - - i ’; - ‘e l  ~I~ - i  -

i l l  a ‘
~ . i~ ’ l a  I I a : l l l  I ’  Ilk’ l ia ’ i  i .  i I ii i i i

~~IS PAG~E IS BEST QUALITY pp..LCTICABII*
- - - - 

FI~QM tXll~Y ylJRMSItED TO DDC

\V h at  I: ; ( I t -  t imi ckner. ; t~ I l i e  laveis . . .

I. .
‘i i t  t h e i r  ally porous ~ ;~i i e  or uis-~ura. -

~~ -

‘I t ic v,; icis- l ;cd at the al sce st i-uc i etc anti dr a in ing into t im e pond foitra .  I t licm ’cby i~ - - -
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