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State Located New Yor k
County Locatet New York
Stream None S

I Date of InspectIon June fl 1978

c i
ASSESS$~ NT OF

( GENERAL CONDITIONS

t The Central Park Receiving Reservoir Is located on a perched embankment
I In New York City’s Central Park. The main ~~ ankment areas are to the east

along 5th Avenue and the south along 85th Street. The reservoir Is generally
in good condition. Some minor areas requiring maintenance have been noted.
In particular, the large trees growing on the e~ankment should be removed
and the sink hole along the service road In the northeast corner of the site
should be invest igated.

I •‘ Dale Engineering Company

“
~4W~~~ on, res en&~

1’ Approved By: Col . Clark H. cnn
S Date: New York District Engineer 
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1. View of reservoir looking north through
fence from south gate downtake structure
(#3).
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2. View of reservoir looking south from
northern intake structure.
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3. View along reservoir path at location of
intake structure .

I
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1. Detail of riprap taken from reservoir side
of the northern intake struct~ re.
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5. Picture of south downtake structure and
control center.
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6. Detail of overflow weir at structure #3.
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7. Typical deta il of large trees near top of
embankment .

8. Sink hole along access road .
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I PHASE I INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAM

NAME OF DAM — CENTRAL PARK RE CEIVING 101 - NY 198

I SECTION 1 - PROJECT INFORMATION

I 1.1 GENERAL

S a. Authority

I 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

I 
Engineering Company and The New York State Department of Environ-
mental Conservation.

5 b. Purpose of Inspection

1 The purpose of this inspection is to evaluate the structural and
hydraulic condition Of the Central Park Receiving Reservoir and• 

I appurtenant structures, and to determine If the dam constitutes a
I 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—
d ated with the ownership or operation of the dam. In addition ,

• due to the limited scope of services for these Phase I investiga-
tions, the investigators had to rely upon the data furnished to

• them. Therefore, this investigation is limited to visual inspec—
r tion, review of data prepared by others, and simplified hydraulic
1 and structural stability evaluations ~iere appropriate. The

Investigators do not assume responsibility for defects or de-
ficlencies in the dam or In the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Central Park Receiving Reservoir Is formed by an earth fill
embankment with a puddled core wall. This embankment covers the
entire perimeter of the reservoir and measures approximately 1.6
miles along the top. The embankment varies in height around the
perimeter up to a maximum of approximately 38 feet above original S

j  ground. The top width of the reservoir is approximately 15 feet.
The reservoir is divided Into two basins by a center dividing wall
with a top approximately 9 feet bel ow the top of the perimeter em-

1 bankment. The Inside face of the embankment is heavily riprapped
from the top of wall to the bottom of the basin. Exterior slopes
of the embankment are heavily grown up with trees through most of
the perimeter. The reservoir Is fed by New York City Water Tunnel

1 1
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I
I No. 1 and no off—site drainage enters the impoundment. An overflow

weir is located at the south gate house. The weir is 6 feet wide
with 2 feet headroom and all ows overflow to be conducted into the
citys storm sewer system. The reservoir may be drained by control—I ling the gates at the north end of south gate house.

b. Location

I The Central Park ReceivIng Reservoir is located in Central Park in
the Borrough of Manhattan, New York City, New York.

I c. Size Classification

The maximum height of the dam is about 38 feet and the storage Ca—

I pacity is estimated to be 4,013 acre feet. Therefore, the dam is
in the intermediate size category as defined by the Reconinended
Guidel ines for Safety Inspection of Dams.

I d. Hazard Classification

This facility is located in the center of the Borough of Manh~ttan.1 Failure of this structure could cause wide spread damage and loss
of life in areas of Manhattan surrounding the reservoir.
Therefore, the dam is in the high hazard category as defined by the

1 
Reconmiended Guidel ines for Safety Inspection of Dams.

e. Ownership

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

f 
f. Purpose of Dam

The dam is used as a receiving reservoir for water supply purposes

j in the City of New York.

g. Design and Construction History

J In 1858, a contract was let for the construction of the Central
Park Receiving Reservoir. Accounts indicate that construction was

4 completed In approximatley 1862. No information was found to m di-
I cate the designer of the reservoir facility. The reservoir has
• been in constant use since 1863 and has been maintained throughout

the years by the Bureau of Water, City of New York.

1 h. Normal Operational Procedures

I No specific relevant operating tnformaticn has been given. There
• is an operating staff on the site 24 hours a day. The facility is

continually maintained . Drainage of reservoir is by gravity with
• 80 MGD capacity. In addition, up to 50 MGD can be pumped from the S

I reservoir. In 1977 maximum flow was measured at 72 MGI). 
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1.3 PERTINENT DATA

a. Drainage Area

~ I The drainage area of the reservoir is approximately 107 acres.
Perimeter of reservoir is 1.5 miles.

I b. Discharge of Dam Site

Discharges at the overflow weir are related to the operation of the
Croton Aqueduct rather than by rainfall events. There have been noI reported historical operating conditions i~iich have endangered thecondition of the reservoir or caused overtopping of the embankment.
Inflows to the reservoir are controlled by staff personnel sta—

I tioned at the reservoir and by other personnel at central points in
the supply system.

1 c. Elevation

~ 1 Top of dam 124.10 feet above IISL
I Normal pool 119.4 feet above MSL

1 Average depth 37.10 feet

d. Reservoir

5 Length of top of dam pool 2800 feet S
Length of normal pool 2700 feet

* 

e. Storage

Top of dam 4013 acre feet
- Normal pool 3352 acre feet

• f. Reservoir Surface
r
& Top of dam 96+ acres

Normal pool 96 acres

9.

Type — Compacted earth bank.
• -- Length - 1.5 miles tn circumference, largely perched above existing

~ !. terrain.
Height - Varies. High embankment to east and south. High sections

S about 30 feet above 5th Avenue and 86th Street.
Freeboard between normal reservoir and top of dams - 4.7 feet.
Top width - 16 feet.
Side Slopes - 1—1/2 horizontal to 1 vertIcal interior and exterior.

T Zoning - Comparted earth with clay puddle core.
U -, Imperv ious Core - Clay puddle.

Grout Curtain - None recorded.

-I 3
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SECTION 2 - VISUAL INSPECTION

I
2.1 SUMMARY

a. General

The visual inspection of the Central Park Receiving Reservoir in

I New York City took place on June 22, 1978. The reservoir has un-
dergone a program of continued maintenance over the years. At the
time of inspection, divers were working in the north gate house in-

I take structure repairing one of the gates. The reservoir is
I perched above the existing terrain and has virtually no runoff area

above the pool other than the embankment slope.

I b. Dam

The reservoir visually conforms to the plans as provided in this
1 report. The reservoir embankment surrounds the impoundment a dis-

tance of 1.5 miles. The reservoir is fenced in with a path on the
outside of the reservoir area. The path was walked with visual in-
spection of the impoundment riprap. The riprap was generally in
good condition and fairly well maintained and cleared of heavy veg-
etative growth. The north and west sides of the impoundment ap—
proach natural ground elevation contours while the east and south
portions have the greatest embankment heights. There are no trees
located between the path and the reservoir surface, however, a num-
ber of trees exist adjacent to the path on top of the embankment.

1 The exterior slope of einbankments has significant tree growth. A
number of surface areas had exposed soil. However, there were no
significant signs of erosion. The lower portions of high embank-

-y ment areas were inspected along a service road below the toe of the S

embankment. No sloughing or significant erosion was observed. One
limited size sink hole was located (see photographs included in
this report) and the Bureau of Water Supply indicated they were in- 

S

j  vestigating the hole, suspecting it was related to underground
utility problems and not dam seepage.

J c. Appurtenant Structures

Both the north intake and south downtake structures were visually
1 inspected with no observed problem areas. As previously mentioned, 

S

1 a north intake gate was in repair. The south gate welr overflow
was inspected and found to be in service. Fl ashboards were found

5 In place.

I d. Reservoir Area

I The reservoir area is completely rlprapped and in good condition.

e. Downstream Chdnnel

I Overflow from the reservoir enters the city sewer system. The
f low Into the reservoir Is completely controlled via the city’s
aqueduct system. There is adequate freeboard in the reservoir to

1 contaIn the probable maximum of rainfall without overtopping.
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SECTION 3 — HYDROLOGY AND HYDRA u L I CS

1 3.1 EVALUATION OF FEATURES

a. Experience Data

The reservoir is a water supply holding area perched above the

I surrouding terrain and has only the Impoundments interior embank-
ment for runoff, the area of which Is only minor. Based on in-
formation given by the operations staff, there will be more than
sufficient operations freeboard within the reservoir to store a PMP

I rainfall of approximately 25—30 inches without overtopping the em-
• bankment • The only way the reservoir woul d be overtopped would be

an operator error on the aqueduct supply end of the system. Since

I the reservoir is continually staffed with the reservoir level in
• continual observation, and with the aqueduct operators in continued

radio contact, this possibility seems remote and beyond the scope
of this investigation.

1

• 1 .
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SECTION 4 — STRUCTURAL STABILITY

4.1 Evaluation of Structural Stability

a. Visual Observations

The embankment for the entire perimeter of Impounded reservoir is
in good condition with no indication of misalignment or other
structural movement, cracking or significant erosion. Riprap vis-
ible on the face of the impounding slopes Is generally in good con-

5 
5 

dition although mortar joints are poor at many locations and a
I 

light to medium growth of low foliage is occurring. The width
across the top of high embankment sections is somewhat variable but
is typically on the order of 10 to 15 feet. Downstream slopes of
most of the embankment areas have plant growth which includes ma-
ture, tall , large diameter trees. No seepage through embankments
jir below embankment toes was observed.

Uptake and downtake structures are generally in good operating con—
dition. Some repair was ongoing at the time of the inspection.

b. Geology and Seismic Stability

The rock beneath the reservoir is Manhattan Schist which overlies
Inwood Marble. Al though the schist is a resistant and durable rock,
it has been known to weather readily under a condition of excessive
water along foliation planes. Such weathering is unl ikely to
affect the reservoir structure above. However, the marble beneath

S the schist is susceptible to solution, and thus the possibility
arises that solution of the lower marble could lead to subsidence
of the schist thereby affecting the reservoir. Such speculation is
dependent upon the thickness of the schist, unknown at present, and
the degree of ~rottedN schist, If any.

r As shown on the map, the Manhattanville fault crosses the northeast
corner of Central Park. This fault plane dips to the southwest .
Two smaller faults are located northwest of the park. The general

- structural trend of the closely folded metamorphic rock is about
N35°E.

-~ Although the seismic probability map indicates the area to be in
Zone 1, this map is highly generalized and is not reconinended for
sophisticated seismic interpretation. The New York State Geologi-
cal Survey believes this region is more suitably considered as be—

— ing at least Zone 2. Survey staff considers an earthquake of Modi-
fled Mercalli (*1) intensity VII a distinct possibility in this
area.

Historically, several earthquakes of varying intensity have oc-
curred In this area: in 1737 (N.M. VII), in 1804 (N.M. III), in
1841 (N.M. III), in 1848 (N.M. V), In 1878 (N.M. V), and in 1939

I 
(N.M. II).
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c. Data Reviews and Stability Evaluation

Design drawings indicate an embankment cross section consisting of
a puddle core and compacted earth outer sections. The core pane-

l trates to rock underlying the site but the compacted earth shell
sections bear on soil. Embankment slopes of 1—1/2 vertical on 1
horizontal are specified, with a riprap of broken stone provided

• for the impounding face. Top widths of some 15 feet are shown.
~ I Information on soil types in the embankment shell, and methods of

S soil placement and compaction, is not provided. Observable
conditions indicate general agreement with the design drawings.

I The embankments are in good condition at present. However, the
S presence of mature large trees at many locations on the outside!

downstream slope of embankment sections which are limited in cross—
section will provide the opportunity for seepage to cosmience when
root systems eventual ly penetrate the puddled core wall.

- 

The constructed eiibankments are in good condition with no indica—
tion of structural damage or distress from past loadings including
effects of at least one minor area earthquake. This site Is In an
area having a Seismic Zone rating of 1 (with a suggested upgrading
to Zone 2), and convention assumes no earthquake hazard. It Is
anticipated that, properly maintained, this reservoir will continue
to serve satisfactory for loading conditions which are similar to
those of the past.

•
~ 

I.
• L

a

I

i j

• —~- •- S S— - - .--- ~~~~~~ - . -

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



- ~~~~~~~~ 5-55-  5 5_ 

p

I
SECTION 5 - ASSESSMENT/REMEDIAL MEASURES

5.1 DAM ASSESSMENT
On the basis of the Phase I visual exmnination, the earth embankment of
the Central Park Receiving Reservoir appears to be adequate for normal

I reservoir operation. The location of this facility In the center of
Manhattan makes the detection of any seepage problems almost ininediate.
At the time of the Phase I Inspection, a settlement had occurred on the1 northeast side of the reservoir in the service road which encircles theI reservoir. This settlement shows no evidence of any water seepage. Its
cause remained unknown at the conclusion of the inspection. The outer

1 face of the embankment forming the reservoir is heavily grown up with
trees and brush. These trees are relatively large and have been in
place for a number of years. Pedestrian traffic down the slopes of the
embankment has deteriorated the turf so that minor erosion occurs in
some areas.

5.2 REMEDIAL MEASURES
1

a. Alternatives

4 -
~ The investigation of the cause of the settlement In the bridle path

should be pursured and remedial work taken as necessary. Trees,
stumps and brush should be removed from the exterior slopes of the
embankment. Continuing maintenance should be conducted around the

S perimeter of the reservoir to minimize erosion of the downstream
slopes.

b. Operation and Maintenance
I 

No specific relevant operating information has been given. There
is an operating staff on the site 24 hours a day. The facility is

I continually maintained.

I
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I CENTRAL PARK RECE I VING DAM

I CHECK LIST

‘ 
HYDROLOGIC & HYDRAULIC

ENG INEERING DATA

1
DRA I NAGE AREA CHARACTERISTICS: None (Water supply fed by N.Y.C. Croton System)

I (Poo J area - 95 acresj
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 119.0

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPAC ITY): 11 9.0

ELEVAT ION MAX IMUM DESIGN POOL: 122.30

I ELEVATION TOP DAM: l2k.l’~ (1.6 miles around)
-55

I CREST : Overf low we~r In Gate House #3 (see P lans)

a. Elevation 119.1.0 top of planks . 113.39 too of wier
T b. Type Masonri We ir (planks in use)
• c. Width 18—21. inches , mason ry; 4 inches , p lanks

d. Length 72 inches
5 e. Location Spillove r 

— 

Below Gate House #2
f. Number and Type of Gates 1

OUTLET WORKS: (Drawdown Faci lity)
S 

— a. Type 60-inch pipe
b. Location Below Gate House #3
c. Entrance I nver ts 11 3.39 to 119.1.0 w/planks

5 T d. Exit Inverts 77.00 feet scaled
• e. Emergency Draindown Facili ties 

_________________________

HYDROMETEOROLOG ICAL GATES:

a. Type None
b. Location None
c. Records None-SI 

_____________________________________

MAX IMUM NON-DAMAGING DISCHARGE : Not applicable. Infl ow controlled by N.Y.C.
Water Board Operation.

1 OTHER DATA: S

a. Reservoir is a storage reservoir. It supplies water in Manhattan
with head requirements below 40 feet fed by grav i ty.

9 b. Additiona l pump out capac i ty of 50 MGD.
c. Daily flow capaci ty Is 80 MCD by grav i ty.

t 

‘ 
d. Storage 35,000,000 gallons per foot .
e. Ei ght-year peak 72 MCD.

S

. 
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I Report of a Structure In~pound~~~ \Vater ~ ~

1 5 ,  

—5 - in
S ~ 

S 
~~ ‘ ~ : ~ -‘ ~~~ ‘~~~~ ~~~~ ~e~’tioi~ ~a of the Cnse -v~. t , ~’- 15a~-, being Chapter LXV of the

.5 : 
~~ 

‘ 

~ 

: • 
• :. . \ I  :~~ ‘...~~~

‘. r~:2A:ing to 1~zlk’gnartifng life and prc~:Y~t}~ aad the erection, reconstruction, ~4

: . : : ~ 
• -:. -

~ ~
- ~ i:~•; . ~~~~~~~~~~~~ ~~ ie~~ot such st~~~c~~~~~s ai•~ quc~~d to fill ~at as completely

- S  ~ 

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ; I ~~‘ ~ su(’I~ ~~~~~ ~~ rew~~~~ ~~~~ with Ln the. St~t.~ of New York for whi~~ no pk~ns ~

~- 1 ~ 
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~ ~ 
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~~~ ~~~~ I’ •I t~k in this Dcpnitment, and to return this ~epc’rt. form, together with prints or
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~ S~ .~r.” i St 41U5 ~ ~S-.~ -~~~*a bIId4t. th in. vifli~p uiMn crs~~~~~-~~~!’~ ‘~~ mcsuth ~I s Ltrcfttfl)

! ~ ~ ~ 
- : • - :  ‘ ~ ~~~ ~4rt~cturc built upi~ cw does its pond flood any State lafl(IS? flQ 

j !  
~~~ 

S S
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•
~ 

- : ~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~ yr ~~~~ 

I ‘~~~ I i r rec~ iTiTh~ ~ , dt.trLbUtth~ “Z~ter for water eu~p1y

- . ~~~ r~.~ht b~tnk. in the direction with the current, is ; at the

1 5 -
. ~~ ni;5~~ial has a top slope of inches vertical to a foot horizontal on the

I
. . - ~~. tur~. v~r~ical thickness at this elevation of feet, and the top surface extends 

f~ t above the spi1~~ y crest.

• ~ . • : • • • j ~ b’Wk is ; has a top slope of inches

&i1 ict~t and a hcight of fect.

• 
S 

- • •~ - S • S • • ~ •~ • h~ h~ I oii whkh the structure rests is (clay, sand, gravel, boulders, granite, sh ale,

S 
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1;.:. ~ . gi rt t u e  hvi’rs I~ori~niit~l tir j i~t•Ij~ttiI? - - . 
~~~ 

iIk~liI%t~~l ~
- 

~ - 
• S • • ~

; I
... - ~ ~ ~ ~fl ~ ~r t II(’ h~ ,i~~tt;iI t’ulen .~

)
~)iJ)g re Ia1i~ ~ tn the nxis (‘1 Ilu’ ust in st ni tt src ;ii%tI Lht tnt’tu~.r.~ ‘n a~ . : 

- 

~
. 

~

~
( ! ~ ! ~ Lt~ ~t - s il l a ~l~1%C l’~•’

.l ~~~~~ t icuLir h ‘ I 1 ~. Ii * ~~~ ~nL~i otil. r. ‘~ 
i),ii~~ 

?

S ~ 

~~ 
$0. \V1~at is the thickness of the layers~ .

I I . Are there any porous scems or fissures? 5 - 5 - 5 • 5 5 5 5 5 5 5 5 5 5 5 5 5 5 • • 5 5 5 5 S 5 5 5 S S ~~S S S S 5 S S S 5 S S 5 5 S S 5 S S  

S

~: 12. ‘th e watershed at the above structure and draining into the pond formed thereby ~SS _ ......sq~. ~ 1’~~

1 

: 13. The pond area at the spiflway crest elevation is . !&__..........acreS and the pond hnpowt~~.1~~~,,6~~
~ S ~ cubic feet of water.

~~‘I 
S

L~ 
! 14. The maximum known flow of the stream at the structure was  cubic feet ~~r ~~~~ ~ 

, ..

S 

~ ~~~ 

(Date)

~ , 
I z

~
. Has the spinway capacity ever t~ecn exceetui by a high f low’ ~.IQ .. 

~ Can any possible flood flow from the pond otherwise than through the wastes noted under i ~ ~~~~~~~ ~ ~~ , ~~ • : ~
r 

-

S report? ~~ -..—.—.. If so, give the location. the length and the elevation relative to the spillwaycre5t a~~~S l

5 - character and slopes of the ground of such possible wastes.~._... S 
S

z6. State if any damage to life or to any buikhiiigs. mads cx other property could be caused b~ ~~~~~ ~ 
-

S failure of the above structure. Describe the Iocatioi~, the character and the use of buildings bclo~v ~ 1i. ~ : : ~ - 
-

which might be dam aged by any failure of the structure; of roads adjacent to or crossing tlic .str~’~-~ t 1 :S - .

structure, giving the lowest elevation of the roadway above the stream bed and giving the shape, tho ‘ 5~~~ 5 • F

width of stream openings; and of any cmbankments or steep slopes that any flood could pass over. s \ ’  S -

the character and use made of the growid below the structure. 

I ~~t~~borj~~ ~treet~~wou1d ‘~e t1QCIt ( - .

:111’ i: 51 
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~~~~~~~~ • •

S S  

1 .1 5 • : •~ I S I S ’  

1 17. WASTEs. The spilhvay of the &H.vc s(rvrtui~.i3 ...2?. .. .~~~~.f~~t~~ Mtg in ~hI.’ ( 5 5 5

S 

held at the right end by a il&e top of w ikh s S
.

crest, and has a top width of ~‘~~t ;  ~t i: ’t at the Icft -~:‘i by a 

top of which is feet &oV’~ tlu. . 1i1lw ~tv crest, and has .1. U4) wi~fth of ~5 5 5 5 55 5

iS. There is also for h ood dischar~: a ‘~~~~.‘ inchc:~ hi. ~ •t • d:.~ - 5 5~~5 5 5

S h- !.. ~,.w the spihkv~y cr~st; ~niI •L ~~~ :~ UUS - S ~~ S
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S

I 
.5 . S S ~~ ~e.• ~ ‘

-j t  ~ I~I~vt Y tbt’t e I ~ an iipri*i built of _ . ._ .
(.‘lali5fi:4~

S I ~~~~~~~~~ ft ~ ~ thick. ‘1 he do~ ii~titant side of the apron has a thiicknc-s of . .. . .. . ct

~: 
I - - S  5 ft~ L ‘ 

S

* . S ~ ~ flI ’5~tf lt~C a’~ ~vt’ak !t~~s~cs wh ich arc liable to cause its fuilure in high flou’s~ .
S 

~ 

S • S 5 S  /tfP: . 
.5. ...

S S ~ ~ S ~ (Hi the back of this report make a shaicli to scale. for coch different cross-section of tho above
S t - 

~t~.-t depth; giving the height and the depth from the surface of the foundation, the bottom width,
I : a c-(’ncr(-tc er masonr~’ zpiflway at tiro feet below the crest), the elevation of the top in reference

-
~~, t l:e ki~gth of the rcc~ion, and the roMerial of which the section is constructed; on the spiliway

I - - ,
- 

~teticn of the apron. ~iviz~g its width, thickness ant! material, and show the abutment or wash
- :!. spiUway, givin; its !ieights and thickness. Mark each section with a capital letter. Also

I S 
- 

~ ~.c athove sections by thc~r top lines, gi”ing the mark anti the length of each; the openings by
- - n:~z:’it n.c; the at axats by their top width and top lengths from the upstream face of the spill-

ftc apron. /t~r~ rketdi an elevation of each end of the structure with a cross section of

1 : : . (k pth ar~d wkkh creaveted into IJ’~ barics.

.~~~ :i ;’i y . The wate~ ~~~oi~~ ed ~~ the abosre structure have~~~~) been used for a p~blic wat~
S 

l~~2 liv ~~~~~~~~ ~~ e City Qf New York _________

e rcservotr is divided into an 3~aet and 
Tec~t Basin by aS 

ciivi !ion wall. An inlet gatebouse bonetrt~cted at the north1 . - -sr. ou tlet gate—bouse at the south end of the reservoir.

~he ~axir~w~ depth of the water in the reservoir is 38 feet.

r~~~ t e c~’er~,g,e1 2 by 6 feet is formed on the top of the
S ~~~~~~~~~~~~~~~~~~ iL ~~~ ee the south gatc~~ouee.

-[ ~ 4~~’oot culvert conveys the waete.water to the 86th St. sewer.

S

I

S I  

H1 1 
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The above information is correct to the best of my kno” k~ ;e and L’ r:f. S
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