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DEPARTMINT® OF THE ARMY .
U. S. ARMY [NGINELR DISTRICT, N‘w YORK
26 FEDIRAL PLAZA
NEVW YORK, NgW YORK 10007 -
2 CO1 1978

NANEN-F

Honorable Hugh L. Carey
Governor of New York
Albany, New York 12224

Dear Governor Carey:

The purpose of this letter is to inform you of a clarification of the guide-
lines used by this office in assessing dams: under the National Program of
Inspection of Dams. .

Office of the Chief of Engineers has recently provided a clarification that

" dams with seriously inadequate spillways are to be assessed as unsafe, non-
emargency, until more detailed studics provc otherwise or correct:.ve measures
are complel.ed

L4

¥ The followmg dums in your state have prcv:toue,ly been assessed as having

seriously inadequate spillways, with capability to pass safely only the per-
_centage of the probable maximum flood as noted in each report. They are now
to be assessed as unsafe:

I.D. NO. NAME OF DAM
N.Y. 59 Iower Warwick Reservoir Dam
N.Y. 4 - Salisbury Mills Dam
N.Y. 45 Amawalk Dam
N.Y. 418 Jamesville Dam
N.Y. 685 Colliersville Dam
N.Y. 6 Delta Dam
. NY. 421 Oneida City Dam
N.Y. 39 4 Croton Falls Dam
N.Y. 509 . Chadwick Dam -(Plattenkill)
N.Y. 66 Boyds Corner Dam
N.Y. 397 Cranberry Lake Dam
N.Y. 708 Seneca Falls Dam
N.Y. 332 Lake Scbago Dam
N.Y. 338 - Indian Brook Dam
N.Y. 33 Lower (S) Wiccopee Dam (Lower

Hudson W.S. for Pcekskill)
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NANEN-F
Honorable Hugh L. Carey
I.D. NO. NAME OF DAM
N.¥Y. 49 ; Pocantico Dam : i
N.Y. 445 : Attica Dam . : o
N.Y. 658 Cork Center Dam
N.Y. 153 Jackson Creek Dam
N.Y. 172 Lake Algonquin Dam
N.Y. 318 ; Sixth Lake Dam : ;
N.Y. 13 Butlet Storage Dam £
N.Y. 90 - . Putnam Lake (Bog Brook Dam) ;
N.Y. 166 ; Pecks Lake Dam
N.Y. 674 Bradford Dam
N.Y. 75 Sturgeon Pool Dam
N.Y. 414 Skaneateles Dam
N.Y. 155 Indian Lake Dam
N.Y. 472 g Newton Falls Dam
N.Y. 362 : Buckhorn Lake Dam

The classification of "unsafe" applied to a dam because of a seriously in—

- adequate spillway is not meant to connote the same degree of emergency as .

would be associated with an "unsafe" classification applied for a structural
deficiency. It does mean, however, that based on an initial screening, and
preliminary: computations, there appears to be a serious deficiency in spill-
way capacity so that if a severe storm were to occur, overtopping and failure
of the dam would take place, significantly increasinj the hazard to loss of

3 life downstream from the dam.

Consequently, it is advisable to implement the recommendations previously
furnished in the reports for the above-mentioned dams as soon as practicable.

It is requested that owners of these dams be furnished a copy of this letter
and that copies be permanently appended to all reports previously furnished

"'to you.

Sincerely yours,

CLARK H. BENN
Colonel, Corps of Engineers
District Engineer

Wloitidve ol asiot 0w
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Phase I Report
National Dam Safety Program

L)

Name of Dam: Croton Falls Dam
State Located:. N;w York
County Located: Putnam County
Stream: Croton River

Date of Inspection: May 1-2, 1978

ASSESSMENT

The inspection and evaluation of the Croton Falls Dam did not reveal any problems
which require immediate emergency action.

The test boring program currently proposed by the owner should be completed this
summer as scheduled. Follow up stability and seepage analysis of the dam should
be completed as soon as practical.

Results of conservative flood routing conducted for this report indicated that
the spillway will not pass the PMF or SPF. Based on this analysis the spillway
is termed seriously inadequate as defined by ETL 1110-2 "Reviews of Spillway
Adequacy."

A more detailed hydrologic analysis should be conducted to determine the extent
of necessary modifications to hydrologic controls. Should the detailed study
conclude remedial modifications are necessary they should be completed in the
near future.

A monitoring program to evaluate movement and seepage from the major crack in
the structure should be implemented as soon as possible.

o /Jvéjﬂ

R. Jeffrey Kimbpll, P.E.
L. ROBERT KIMBALL & ASSOCIATES
Registration No. PA 26275E

At @M@WZ/

CLARK H. BENN
Colonel, Corps of Engineers
District Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
CROTON FALLS DAM ID # 39

SECTION I PROJECT INFORMATION

1.1 General

1.2

b.

Authority: Authority is provided by the National Dam Inspection Act
Public Law 92-367
Contract Number: DACW51-78-C-~0025

Purpose of Project: Evaluation of non-Federal dams to identify dams
which are a threat to life and property.

Description of Project:

a.

Description of Dam and Appurtenances: The Croton Falls Dam is a
cyclopean masonry gravity dam with a total structural height of 175
feet above the cutoff and 98 feet above final grade.

The emergency spillway is a 700 foot long broad crested weir which
flows into a sloping and diverging (width) side channel. Below the
side channel control (at the approximate dam axis) the channel is a
concrete cascading exit channel with large baffle energy dissipators.
The principal spillway and water supply lines are controlled by a
concrete intake structure and gate house. The outlet works consist
of three 48" cast iron pipes.

Location: The dam is located in Putnam County near Croton Falls,
Westchester County, New York. The location of the dam can be found
on the Croton Falls, New York U.S.G.S. 7.5 minute series quadrangle
(see site location map).

Size Classification: The dam is a large size structure.

Hazard Classification: The Croton Falls Dam is a high hazard
potential structure.

Ownership: The dam is owned by the City of New York.

Purpose of Dam : The dam is part of the New York City water supply
system.

Design and Construction History: The dam was designed by New York
City staff engineers. Construction began in September 1906. The
dam was put in service in June 1910.

The post construction chronology is as follows:

1912 -~ Repairs made to spillway.

1921-22- Downstream face shows signs of deposits from seepage through
the dam. Portions of face begin to deteriorate.

1923 - Spillway modifications recommended.

1924 -~ Valves in gate chamber cracked, repaired in 1929.

—




1.3

1942 - Erosion noted on upstream of over flow weir. Repairs were
recommended in 1959 and completed in 1960.

1975 - Seepage tests conducted by owner.

1977 - Merlin Copen, .P.E. retained to evaluate the condition of
Croton Falls Dam.

h. Normal Operational Procedures: Under normal conditions water is
discharged to the water supply system on an as-needed basis.
Maintenance and inspection are conducted by city staff stationed
near the dam.

Upper gate in the intake tower is operated periodically. The

lower gate and drawdown drain are not operated because trash screens
are not in place, therefore, it may not be possible to close the gates
or trash may pass into and: block the outlet pipes.

Pertinent Data

a. Drainage Areas: The drainage area is recorded as 168.64 square miles.
Parts of the drainage area are developed and parts remain in their
natural wooded state.

b. Discharge at Damsite:

Maximum known flood at damsite: October 15, 1955 - 3.24' above
spillway crest.

Spillway capacity at maximum design pool elevation: 16,500 cfs top of dam

Outlet works capacity at pool elevation: 1,800 cfs

Outlet works capacity at maximum pool elevation: 1,875 cfs

Total spillway capacity af maximum pool elevation: 18,375 cfs (Top of dam)
c. Elevation: (feet above MSL)

Top of Dam: 322

Maximum Pool Design Surcharge: Unknown

Spillway Crest: 310.0

Stream bed at Centerline of Dam: 212

Maximum Tail water: Approximately 213.5 at fountain

Upstream portal invert diversion tunnel: 215

Downstream portal invert diversion tunnel: 212
d. Reservoir:

Length of normal pool: 17,500'

Length of maximum pool: 18,500' (Top of Dam)
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Storage (acre feet)

Normal Pool: 43,500

Design Surcharge: Unknown

Top of Dam: 49,760

Reservoir Surface (acres)

Top of Dam: 1,324

Normal Pool: 1,166

Dam:

Type: Gravity structure constructed of cyclopean masonry

Length: 1,070'

Height: 175' above cutoff, 98' above final grade

Top Width: 23'

Side slopes: Upstream-vertical above elevation 210', below 210' slope
;zwg;i:;;m - 0.56:1 above elevation 210', below 210' slope is 0.75:1
Cutoff: Approximately 10' deep in rock

Grout Curtain : None known

Diversion and Regulating Tunnel:

Type: Three 48" C I pipes

Length: Approximately 100' long

Closure: Gates at gate house on upstream face.

Access: From gate house

Regulating Facilities: Flow can also be regulated at toe to by-pass

flow into turbine station. The turbine station is used to drive a
pump which forces water into the water supply tunnel.
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3.

Spillway: Spillway Weir
Type: Broad crested weir
Length: 700'

Crest Elevation 310'
Gates: None

Upstream Channel: 5' long
Downstream Channel: Open

and cut in rock 700' long,
23-60"' wide

Regulating outlets: None

Side Channel Weir

Control section

60'

Approximately 297.5'

None

Same as spillway weir downstream channel
Concrete paved cascading spillway 450'

wide

None




Section 2: Engineering Data

2.1 Design: The construction drawings were made available at the city office.
No information on hydrologic or stability calculations.

2.2 Construction: No construction records were available for review.

2.3 Operation: Minor amounts of information on rainfall and repairs of the
spillway were available.

2.4 Evaluation: Good information is available on the physical dimensions of
the structure. However, hydrologic and stability data is lacking to perform
a detailed analysis of the structure.




3.1

3'2

Section 3: Visual Inspection

Findings:

b.

General: The Croton Falls Dam was inspected by L. Robert Kimball
and Associates and personnel from the City of New York on May 1
and 2, 1978.

Dam: The dam appears to conform closely to the design construction
drawings in most areas. The dam appears to be well maintained. Several
cracks are visible on the upstream and downstream faces. One
significantly large crack is present on the downstream face and can

be traced through the drainage gallery to the upstream face. These
cracks show evidence of seepage and have deposits of calcium carbonate
around them making an unsightly appearance. Slabs of ornamental blocks
have fallen from the top of the dam. Spalling of both faces is present
probably from freeze-thaw action.

From inside the drainage -gallery vertical and horizontal cracks are
visible. Some of the concrete is porous. In both bastions open
cracks are visible. The dam appears to be well seated into dense
schist or gneiss.

Appurtenant Structure: Water was flowing over the spillway weir, but
the weir appeared to be in good condition. Exit channels have water
flowing but the concrete appeared to be in relatively good condition
as it was repaired in 1960.

The gate house and power house were in good condition. The three

48 inch pipes are used for water supply to the Deleware Aqueduct.

The emergency drawdown sluice gate has not been opened for quite

some time due to the fact that it does not have a trash screen and
fear that it has silted up and the potential for damaging outlet works
should the pipe be opened.

Reservoir Area: The lake impounds the water of the Croton River. )
The overburden is relatively thin throughout the area and the slopes
are steep and vegetated.

Downstream Channel: The immediate downstream channel is wide, grassed,
and undeveloped. Further downstream some development is present.

The valley bottom is wide and contains glacial sediment with the

valley slopes consisting of hard inplace schist or gneiss.

Evaluation: Visual inspection reveals that some cracks have developed in
the structure and through these cracks some seepage and leaching is taking
place. The structure is well founded on competent rock and no seepage is
present at the toe or downstream. Some development is present beyond 1/2
mile downstream. The spillway and water drawdown facilities appear to

be in good condition. The dam and appurtenant structures appear to closely
follow the construction drawings.




4.1

4.2

4.3

4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures: The operational procedure to control the lake level or
outflow is based on the water supply needs of the City of New York.
When more water is needed for the City of New York water is drawn
from the reservoir.

Maintenance of Dam: The maintenance and operation of the dam is
controlled by the East of Hudson Division, Katonah, New York. Maintenance
of the dam is performed as needed.

Maintenance of Operating Facilities: The operating facilities are
operated and maintained by the staff of the East of Hudson Division.
The facilities are operated at regular intervals.

Description of any warning system in effect: No warning system is present.

Evaluation: The dam and appurtenant structures appear to be operated at
regular intervals and to be well maintained.




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Hydrologic Evaluation of Features

b.

Design Data: No design data was available on the emergency spillway
structure.

Experience Record: The maximum discharge of record occurred in 1955.
The water rose to 3.24 feet above the spiliway crest, equivalent to
a discharge of approximately 11,000 cfs.

A rain gage is located downstream of the d:zm.

Visual Observations: At the time of the izspection approximately 0.2
feet of water was discharging over the spillway weir.

No serious deterioration of the spillway wzir, side channel or exit
channel was noted.

The bridge over the spillway at the side c*annel control section
appeared to be influential in the dischargs capacity of the spillway.

Overtopping Potential: Overtopping poteatial was investigated through
the development of the probable maximum Zl:od (PMF) for the watershed
and the subsequent routing of the PMF thro:gh the reservoir system.
The PMF is that hypothetical flow induced *v the most critical
combination of precipitation, minimum infiltration losses, and con-
centration of run-off at a specific locaticn, that is considered
reasonably possible for a particular drainzge area.

The drainage area contributing to the Crotcn Falls Dam is approximately
168 square miles. To develop the basic hycrologic working tool, the
unit hydrograph, Snyder Coefficients were :sed. A report titled

"Lower Hudson River Basin Hydrologic Flood Routing Model" prepared by
Water Resources Engineers, Inc., 1977 was reviewed. This report did
not model the Croton Falls River. An adjacent watershed, Peekskill
Hollow Creek was modeled. This informatio:z was used to develop

Snyder Coefficients. The average Cp for Pe:kskill Hollow area was 0.57.
This value was selected for Croton Falls. A review and comparision of
watershed size and shape led to the select:ion of a value of Tp = 9_(07 .

Using hydrometeorological Report No. 33, t>2 PMP index rainfall was
determined to be 21.0 inches for a 24 hour duration, 200 square mile
basin. The percentages of the index rainfzll applied to other durations
were interpolated from the plot of drainag: area versus percent of 24
hour, 200 square mile. The computed PMF pzak flow was 98,700 CFS.

After routing the PMF through the impoundec storage, the peak flow was
reduced to 92,890 CFS. A plot of the PMF inflow and outflow hydrographs
is included in Appendix B.

The ability of the Croton Falls Dam to discharge the standard project
flood (SPF) was also evaluated. The SPF peak flow of 48,210 CFS was
routed through the impounded storage and r:duced to 36,320 CFS. The
SPF outflow is indicative of a pool elevat:ion of 325.4 feet above MSL.

The dam is overtopped by 3.4 feet, the spillway crest by 15.4 feet.

10
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The PMF outflow is equivalent to 8.5 feet over the dam (20.5 feet
above spillway crest).

To allow inflow and outflow hydrographs to be developed and routed
several assumptions were made.

1. Numerous lakes and reservoirs are located upstream of Croton
Falls. For the purpose of this analysis the storage and discharge
characteristics of these water bodies were ignored, as they were
unknown. This assumption yields a conservative analysis if nomne
of the upstream structures should fail.

2. To develop a discharge rating both flow over the spillway and
in the side channel were considered. A weir coefficient of 2.8
was assumed for both the spillway and top of dam.
Critical depth at the opening under the bridge at the side channel
control was assumed and the critical flow calculated. This flow
was used as a limiting discharge once the spillway discharge exceeded
it.

Flow over the top of the dam was added to evaluate overtopping.

The hydrologic and hydraulic evaluation of the Croton Falls Dam
conducted during this study is considered to be conservative and
approximate. Because of numerous unkncwns the flood routing was
performed to provide a tool for determining whether further detailed
studies would be required. The results indicate that a more
detailed analysis is necessary to quantify the need for remedial

4 modifications at the site.

SUMMARY OF HYDROLOLOGIC ANALYSES
CROTON FALLS DAM

Elevation Top of Dam = 322.0
Elevation Crest of Spillway = 310.0
PMF Routing
PMF Peak - .98,700 CFS
PMF After Routing through Reservoir - 92,890 CFS

Elevation of Routed PMF
Corresponding to 92,890 cfs - 330.5 Feet above M.S.L.

Dam Overtopped - 8.5 Feet

Spillway Surcharge - 20.5 Feet above spillway, 33.0 Feet above side channel

11




SPF Routing
SPF Peak - 48,210CFS
SPF After Routing Through Reservoir - 36,320 CFS
Elevation of Routed SPF Corresponding to 36,320cfs ~ 325.4 Feet above M.S.L.

Dam Overtopped - 3.4 Feet

Spillway Surcharge - 15.4 Feet  above spillway, 27.9 Feet above side channel

5.2 Hydraulic Evaluation of Flood Wave

For the dam break analysis the flood wave for both total and partial failures
was computed to a distance of 6,500 feet downstream of the dam. Croton Falls
Dam is a cyclopean masonry gravity structure founded on rock making partial
failure the most likely of the two cases.

The reach studied extended downstream of Croton Falls to the backwaters of
the Muscoot Reservoir and the Croton River.

The calculations indicate that only minimal damage would occur in the event
of a partial breach. The calculated water depth would be below the town of

Croton Falls and St. Josephs School. The chlorination house and structures at
the junk yard would be damaged.

Total failure would result in 20 feet of water over the school and 15 to 20 feet
over the town of Croton Falls.

Calculated water depths are shown on the following pages.

12




W———-————-—-

| y
== Coasulting Engineers JOB NUMBER SHEET NO. OF

Croton Falls Keservosr

/é//rm//ks — Flood Wave

: B iy Vo L]
Reee =o2llF K WD, ., Kr e =
76’ =L Z‘s 2 'Z_Ir = 2i LR
o aa .
————_Q/mx - Te
AL 62,’” g . §!Sr
Qﬁ'ax 5/'_‘7:'

5/or¢7& Vo= 57 000 AF 2 £/ 323 — Zep of Do

)(9 = /00
A) Full Breack
M«WJ://oo, 2;)’°=/oo'

Cpoye = /.85 %108 e/

Dt F
KM&/ / 2 ~. Da'»
2 =sF00' ») Cretor Falls L4, y&vo0
DDJ :ﬁ }1/:/.;00
£
amnx =/,67 xs0 ‘7/5
‘ Leack 2
= ’ W=7=:sc i /
L =000 =32 200 ot
' -------
Lps= f{l : AT
&ﬁzax &, SeS 2 X0 c7/s : -:_h
Kéaa{ 3 7 - # H
—— L = poo W= 3oc0 Hhy 00 ’
7 F o y / 4’5_00

27.’ = .43

( ./
Rpax= [.37 xr0 <=5

13




' @ L. ROBERT KIMBALL JOB NAME

DATE ___

e

=== Cossulting Engineers JOB NUMBER

Boacd & LD Loston PRl
L= zlaoa
965:49/

&ﬂax = /.J-SXIO( CA

B> [l Break
' A sseerme //A‘:;o

éﬂlﬁk = /77,700 C/‘

W= z2oo

pb = )/05/00

/

Keaé{ / L= [To° 2 Crofor Fa//.r [
. g ’
.pps = 30,5 ﬂ/rlfo

R prax= [ Pléo0 Cj(S

feﬂc-/ 2 Z= 2000,

/
;Dp‘s = /¢,5—

L4

Dp_, = /L3.7

—

Qmaxs 153, 000 ofs

n =/ oo :
Kmax = /€7, 00 cfs

Reack 3 Lz yoo D Hey Zre

w = sfFov

’
Reach 4 4 - 2000

’
Pos = /8 W=y300

Rmeox = 140, 000 e/t

aD CJﬁr)fOn ﬁ//f %

14

OF

=Z2

Distaece -
Pam

(800

300

750




s

6.1

SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability:

a.

Visual Observations: No misalignment or settlement of the structure

was observed. Water was flowing over the spillway and prevented a
close examination of the crest slab and exit channel. One large
crack is present possibly extending through the dam.

Design and Construction Data: Design data is not available for

review. Dam typical sections are available but do not indicate
the stability of the dam or the spillway weir.

Operating Records: Little information on the operating records

was available for review. One photograph was found which shows
the large crack present one year after completion of the dam.

Post Construction Changes: There have been no post construction

changes other than repair of the spillway and exit channel and
replacement of valves, which should affect the stability of the
structure.

Seismic Stability: Seismic stability computations are not

available. The reservoir is located in seismic zone 1 and is
assumed to present no hazard unless static conditions are un-
favorable or marginal.

15
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment:

a. Safety: This dam does not appear to present an immediate danger
to life or property. However, the cracks, seepage, and leaching
of the concrete may increase with time and reduce the
stability of the structure. The dam does not appear to present
any serious operational deficiencies.

b. Adequacy of Information: The information available is inadequate
for complete analysis of the dam. The validity of the information
available appears to be good. Information on upstream structures was
not available to conduct adequate hydrology analysis of the river.

No stability analysis calculations were available.

c. Urgency: Although the dam does not have any structural stability
information and the presence of one large crack, it is considered
to be a non-emergency situation not requiring immediate action to
protect current downstream development. It cannot be overempha-
sized that the need for the test borings and laboratory testing,
initiated by the City of New York, should proceed at the earliest

possible date to obtain information on the condition of the seeps,
cracks and concrete.

d. Necessity for Additional Analyses:

1. After the proposed drilling and testing is completed, a detailed

report should be prepared to include the condition of the cracks,
seeps and concrete.

2. An analysis of the structural stability of the structure should
be conducted.

3. A more detailed hydrologic analysis of the reservoir is necessary

to determine spillway adequacy considering upstream reservoir
8 torage.

7.2 Recommendations:

Access should be provided for easyclose up viewing of the large crack.

2. Permanent reference points should be installed to monitor any move-
ment in the crack.

3. The seepage water should periodically be tested and compared with
the reservoir water.

4. An attempt should be made to install a flow measuring device to
provide a record of seepage through the major crack.

16




5. The structural stability of the dam should be evaluated with the
high water level (PMF).

6. An adequate warning system should be developed to be used in the
event of potential failure or flooding.

17
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Geology




GEOLOGICAL REVIEW OF
CROTON FALLS DAM

The bedrock in the Lower Hudscn River Basin Region has been severely folded
and deformed. Based on radiometric measurements the rocks near Croton Falls
Dam are of the middie Proterozoic Age. These rocks were intially deformed
during the Grenville geotectonic cycle and were additionally deformed by the
Aoalonian, Quebician, Taconian, Acadian, and possibly by the Alleghanian
Orogenies.

Because of all this movement and stress, the rocks located near the dam have
been metamorphosed into biotite granitic gneiss A specimen collected near
the dam had a mineral content of microline, plagioclase, quartz, hornblende,
biotite, magnetite and apatite. In a large sense 2 crude foliation is
produced by the interlayering of the different minerals.

To the east of the dam, pyritic gneiss is found and is characterized by a
rusty, gossan-type weathering. Locally the weathzring has been extreme and
the gneiss is very crumbly.

In addition to the tectonics, this area has been zlazciated during the late
Cenozoic. The glaciers have eroded and depositei sediments of various thick-
nesses throughout the area, particularly in the valley bottoms.




Appendix B
Hydrologic Computations
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Appendix C
Photographs
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Index of Photographs

Croton Falls Dam

Overall view from downstream.

Overall view from above left abutment.

APPENDIX C
View of immediate downstream area from top of dam.
Front view of major crack in structure.

Close up of downstream slope showing deterioration, seepage and major
crack.

Close up of downstream face showing deterioration, seepage and buildup
of calcium carbonate due to seepage.

Upstream face, gate house and portions of the spillway from left abutment
area.

Close up of upstream face from right abutment.
Emergency spillway and side channel from bridge, looking upstream.

Bridge over spillway at side channel control section and upper portion of
emergency spillway channel.

Emergency spillway exit channel, stilling basin and energy dissipators
in channel.
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Appendix D
Pertinent Correspondence and Reports



. Az Sa

FNCTICT:  Alter flling out one of thece forms as completely as possidle for cact 22 ia your district, return it at ouce o the
vatien Commission, Albany.

STATE OF NEW YOrK

CONSERVATION COMMISSION <
ALBANY S

4

DAM REPORT ‘ 1

)A/Kéxgx o

CoxseErvaTioN COMMISSION,
Divisiox of INLAND WATERS.
GENTLEMEN:

I have the honor to make the following report in relation to the structure known as
S

the.......

P

This dam is situated upon the 57 %
n the Town of... County,

about....... /W B e Villags ik of LR e

(State distance)

The dislance..m stream from the dam, to the.. g /6 W / M"?/{

(Up or down) (Give nimie of nearest important stroamerof a t

s about —-B"

distane e) y

The dam is now owned by

As it now stands, the spillway portion of this dam is built of.. (e J’? (/*U"% Mzﬁ
nd the other portnons arc built of. @Wmﬁw M W /@ _)
As ncarly as T can learn, the character of the foundation bed undoer thc M/ Uﬁ,(f o
of thedamis................... ”D ........................................ and under the remaining portions such

sundation bed is................. W &

3 — e g




Ia the space Leitw, mal
daw, amd a ue

the grecte

ie e shaeleh showls
cond sizeteh showing th

l’l for

ame ipforniation {or a ¢reus

o:rw/-‘,? AN o PlLL

SE&ZCTron

e X

and dinencions
seetion
s hicight of the dan above the strear ped, ids thickness at the o0,

of 2 erovs 3¢ i thioagh ko 5p il
b tize o posleoa of

1o thickness ac the botom, &

<

© o waste-wed rc' this
ne d m.  Show particuiacly
carly as you can h Arit)

[ 2T T Py

2! /“ SURFALC E
i A
l% % -;:!
“Cr¥stons L’....--*'q-———-———-\ -
s gy

SPILLIWAY SEC, 157~

Y

N S

~—— ,“,. - fo udlv g
/

_Sflaph o2 ‘fhrg /s
/ / /‘é;fa’ //-Zr

rocr &
o Pee r

B

e

/8-~

-
5




. CROTON FALLS
R




The total lensih of this dam s //YO' e e Seet, The spillway or waste-

weir portion, is abeut . . L /dd vceeenmeeee o fe0t long, ond the crest of the spillway is
(‘ ghout.......cids / 0. . e feet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gates which may be used

’
for drawing off the water frcm behind the dam, are as follows:.. L7772 LK | <
...... el deﬁaﬂx ...
TN
At the time of this inspection the water level above the dam was ... ... | S, . S in.

:g&‘ the crest of the spillway.

(State briefly, in the space below, whether, in your judgment, this dam is in good condition, or bad coadition, describing particularly
any leal:s or cracks which you may have observed.)

%/M Qs 72 /Z/Wé//éw,w Va4
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TT—
8:22-243000 (3-1206)
STATE OF NEW YORK
DEPARTMENT OF
State Eugineer aud Sururyor
! : ALBANY :
Report of a Structure Impounding Water 7

To assist in carryin:g out the provisions of Section 22 of the Conservation Law, being Chapter LXV of the
Consolidated Laws of New York State, relating to safeguarding life and propsrty and the erection, reconstruction,
or maintenance of structures for impounding water, owners of such structures a-e requested to fill out as completely
as possible this report form for each such dam or reservoir owned within the Szate of New York for which no plans
* or reports relative thereto are on file in this Department, and to return this report form, together with prints or

photogr'tphs explanatory th(;i;:of to lhlS de%ar&‘m idi & Dam

The ueét Branch . .. The Croton River .
1. The structure is on h flowing into.....cooceeeieeee. .in the

Townof........ Carmel Countyof.. .  Putnem and Kew York

_about emile up._ .,team from the village of Croton Falls, Westchester Co.XN.Y.

(Gnvc exact dutnnce and dm.cmn lrom a mli—knmvn bridge, dam, u\lage main crou-re ..ds or mouth of a stream)

2. Is any part of the structure built upon or does its pond flood any Stzte lands?..

3. The name and address of the owner T PO City..of. . XNew - York--

4. The structure is used for.... Impounding water for water SUPDLY. . . ..

5. The material of the right bank, in the direction with the current, is.. ; at the
spillway crest elevation this material has a top slope of inctes vertical to a foot horizontal on the
center line of the structure, a vertical thickness at this elevation of........cccccoomeeee. fect, and the top surface extends
for a vertical height of ...l feet above the spillway crest. ;

6. The material of the left bank is... : kas a top slope of.........occoee inches
to a foot horizontal, a thickness Of......c....cccoooeeencnd feet and a height of ..o fect.

7. The natural material of the bed on which the structure rests is (clay, sand, gravel, boulders, granite, shale,

slate,” limestone, etc.) herd r 9..°k

- 8. State the character of the bed and the banks in respect to the hardzess, perviousness, water bearing, effect

of exposure to air and to water, uniformity, €. o =




1o. What is the thickness of the layers?

11.  Are there any porous seams Or fiSSUreS”.. ..........cccoooeeieecemieenenereennes Bovs el T o A R O

12. The watershed at the above structure and draining into the pond formed thereby is..:.lf_s_..a.:?.iquare miles.

13. The pond area at the spillway crest eicvation is...982 acres and the pond impounds1897 mill Hn
cubic feet of water.

14. The maximum known flow of the stream at the structure was.....ccoooooeveeee....... cubic feet per second on
dual et Lot o I L e

15. Has the spillway capacity ever been exceeded by a high flow? no

Can any possible flood flow from the pond otherwise than through the wastes noted under 17 and 18 of this
report?.............'}g ........... If so, give the location, the length and the elevation relative to the spﬂlw;ty crest and the
character and slopes of the ground of such possible wastes.........occooooeeeeeeceeonecenn. PN o N

16. State if any damage to life or to any buildings, roads or other property could be caused by any possibie
failure of the above structure. Describe the location, the character and the use of buildings below the structure
which might be damaged by any failure of the structure; of roads adjacent to or crossing the stream below the
structure, giving the lowest elevation of the roadway above the stream bed and giving the shape, the height and the
width of stream openings; and of any embankments or steep slopes that any flood could pass over. Also indicate

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

In case the dam should fail the water.from.the.Reservoir. would flow.in >
the New Croton Reservoir, located about a mile down stresn,. Some. rozd.

.would be washed out but neither the damesge.nor.possible.loss.of life.
Jould be great. .

17. Wastes. The spillway of the above structure is...700. feet long in the clear; the waters are
held at the right end by a . the top of which is feet above the spillway
crest, and has a top width of feet; and at the left end by a , the
top of which is.....c.cuue.nccunneee.nd feet above the spillway crest, and has a top width of ; feet.

18. There is also for flood discharge gpxpc348 ...... inches inside diamct.cr and the bottom is ugs’s...

( seet below the spillway crest; and a (sluicc_, gate outlet) feet wide in the clear by..eeeenccaeeee
; fect high, and the bottom is.......ccoceerccunnaces feet below the spillway crest.
§ ‘The spillway is built along the south hill side. Its center line mak.s

with t.hc center-line of the main dem an included angle of about 115 dugr
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19. Aprox. Below the spillway there is 2% apron BGXSE ..

Mlaterial) ‘
b 5 3 630 54 LS ST ST TS eSS S SO S T TOT St S— Xfeolx

20. Has the structure any weaknesses which are liable to cause its failure in high ﬂows?........A..M?..............

......... dmirancrennninann TS

ax SKETCHEs. On the bacl of this report make a sketch to sczle “or each different cross-section of the above
structure at the greatest depth; giving the height and the depth from the surfzc2 of the foundation, the bottom width,
the top width (for a concrete or masonry spillway at two feet below tha crest), the elevation of the top in reference
to the spillway crest, the length of the section, and the material of whick the section is constructed; on the spillway
section show a cross section of the apron, giving its width, thickness zr.Z material, and show the abutment or wash
wall at the end of the spillway, giving its heights and thickness. \lz-ik each section with a capital letter. Also
sketch a plan; show the above sections by their top lines, giving the mzrk ard the length of each; the openings by
their horizontal dimensions; the abutments by their top width and tcp Jzngths from the upstream face of the spill-
way section; and outline the apron. Also sketch an elevation of each :nd of the structure with a cross section of

the banks, giving the depth and width excavated into the banks.

22.  WATER SuppLy. The waters impounded by the above structire have (rot) been used for a public water

supply since 1911 by
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Yor the plens, profiles, etc. of the Croton Falls Dam,
see Report of the x A, Crs. for 1895 to 1907, Flates 127 to 13k,
inclusive.

x Acueduct Commissioners.

Mﬁnicipal Building, New York City

( (Address of signer)

February - 1925

(Date)

(Ap igning for owner should indicate lis title or authority) +J
Chief Engineer, Bureau of Vater Supp ¥y
Dopt. W. S. G. & K.
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Ropert on tho Evaluotion of tho Condgiti
—=5» Croton Falls Dam

by

Merlin D, Copen, P.E., Consulting Engin

Janucry 1977

Introcduction

Croten Faolls Dom is locatod on tho west branch of tho Croton River
in Putncm County, New York. Tho dam is o greovity structuro having
a maximum hoight of 173 feot, a top thicknoss of 23 foot ond a mox-~
imum base thicknoss of 123 7oot. It was constructed in 1906-1910
of cyclopoon masonry facod with procast concrote hlocks,

Lockago thrcugh tho dom apparontly bogan soon aftor its completion
and has continuod to somes oxttont thrcughout thoe lifo of tho struc-
turo, This has rosultod in an unsightly ond cdotoriorctod appsorance
on tho downstrocm faco,

Tha purposo of this roport is to preosent the findings o? cn indopen-
dant consulting enginecor rogarding tho preson: condition o? tho dom,
naoed for cdditional invostigetions and mecsuros roquirod o roduce
loakcgzo ond assure tho saofety of tho dam in the futuro,

v s

ision Enginocer,

throughout all of his inspoction o7 thoa dom, Doputy Chief Engineer
(watersheds), Mr, Coorge Mokenion, was also present during part of
the inspoction when his other duties would permit, Tho many acts of
kindness and ccnsicoration of these gontlemen were groatly approciated,

Conclusions and Recommandotions

1. To evaluato tho safoty of the dam and its stability, a stress
cnalysis bcsed on modorn principles should boe made at tha earliost
possiblo opportunity.

2. To properly cssess the intornol condition (quality of the material) |
of the dom, tho drilling progrem discussed in the body of this |
report is essontial,

3. Bcsod on tho surface oxamination but contingent on tho rosults of
borings, o grouting program will likely bos required to insuro o
continued safo lifo for this dam,

4, wWhilo coulking tho cracks in tho upstrocm fcco moy toemporarily
roduco tho lcckoga through tho dem, o moro pormanont repaoir will
be nocossary to proporly oliminato this prcblem,




. Tho downstroom 7oce of the dum is very unsightly but 4ho

carbonato doposits and dotoricratod 7cco Hlocks havo vory litile
offect on the sofoty and conmtinuad uso?ulnoss of Croton Fgolls Dem.
Clocning and repairing this fcco would bo primarily for osthetic

racsons,

(¢,

Bacause of tho prescnce of dotrimental forces cond aeging factors
on water retontion structures, it is vory impoirtant, aos such
structures cgo, that thorcugh oxcminction by oxperisncod persons
be ccnducted to cscertain thoir physical condition, Such exam-
ination and the necossary rchebilitation rosulting therefrom will
not only result in oxtendod lifo of the structuros but may also
provont futuro dostruction of lifo cnd propoerty boccuse of poten-
tial failure,

Surficial Excminotion

Croton Falls Raservoir hod baen loworod cbout 50 foet at the timo of
this excmination, thus permitting a caroful oxcmination of tho upstrocm
cs well as tho dewnstreom fcce., With tho uso of a crcne ond baoskot ths
upstrocm face was oxcmined from tho top of tha dam 4o tho reseorvoir
surface along threo vortical cracks, approximatoly stations 1 + 93,

5 + 62 and 6 + 20, Tho entiro unstrocm 7ace was also carafully inspsc-
tad from tho surfcco of tho ico on tho rosorvoir,

viith the oxcoption of tho cbovo monticned major crocks and concroto
spalling cssociated with thom, tho upstreaom focoi'is in generally good
condition., Sovoral short cracks aro visiblo con thoe foco ond meny small
crroas of concroto spalling. Tho mortar botwoon concroto blocks is in
gonarally gsod condition, Tho vertical cracks and attondent spalling
croe bolievod to bo tho rosult o? concroto cshrinkaego., Tho othor visible
concrote spalling is probcbly causod by frcozo-thcw cction on wock or
cofoctive concroto face blocks,

Cnoe major vertical crack ond sovoral short vertical cracks ars visiblo
on the cownstrecm fcce of the dem., Tho major crack is prcbebly an
extoensicn of tho crcecck on tho upstrocm foce ot siation 6 + 90, Calcium
ccerbeonate deposits cnd deotericraotod faco blocks givo tho eontiro down-

nce, Tho deposits are a result of wator
filtoring through tho upstrecem fcco ond loaching comont from tho con-
crote in the intorior of tho decm, Tho dotorioratod condition of the
fcce blocks is prcbebly tho rosult of freoozo-thaw cction.

Extonsivo calcium corbonato dopesits are visible on tho copings noar
tho top of tha dam, Those oro probably tho rosult of inadoqucto or

impropor droinogo of tho roadway, Somo of tho ornomental blocks ot

tho top of tho dcom appoor to ba on tho vorgo of falling cs a result

o? concrato dotoriorotion, (Thoso blocks aro shown a5 course F1 on

Drewing 3445-X), 3




The only viow of the intorior concroto in tho dam wcs obtainad by
excmining tho gallery naar tha top of tho dcem, The concreto in tho
gsllory was qQuiie porous with meny croas of honoycomb. Savaral
voerticcl cracks ware found on botn faces. In addition, opan heori-
zontal cracks wara found in tho gallery. Tho goanesrclly porous con-
dition of tha concroto was probably tho result of inocequsto consoli-
dction., Tho veortical crccks woro probably caousod by concreto chrink-
age. The horizontal cracks cara pirodbably tho result of oxpcensivo
forces such as thosa producad by tho chemical rocction of soma aggre-
gates with cemant,

Additional Invastiaations

To estcblish a basis for ovalucting the scfoty of Croton Falls Dam,
stress and stability conalysas should bos mzds cs soon c3 possible.,
Thesa studioes should incluca all forces oxpactod to cct on tha dcm,
i.e. concrote waight, wator load, ocrth pressuros on both faces,
uplivt prossura undar and throughcutl tha c,m. and cny other lcads
appropriato to this structure. Bocausa it is possible thet th2 in-
terior concrete may hava shirunk awsy from th2 fcte blocks, on cnolysis
should be mado assuming only tha ccncrete botwaen tho foce blocks can
resist stross, as well a5 a study using the ontire socticn,

Borings should b> mcda to datormina the strength and pﬂrﬂocb lity of
the concrote in 'tha dam. A minimum of fou bo,zngg will boa nocossary
from the top complotoly through tho daom into tho foundction. Tho

s .

1]

approximate locations and directions of those borings might bo:

(1) o vortical holo at station 3 + 00; (2) a hole ct stction S + SO
inclinod slightly to ciross tha crack which is visiblo on tho upstream
face at station 5 + 62; (3) a hols at stctien 7 + 25 inclined to
cross tha vortical cracik ct station 6 + 90 in tho vicinity of the
major spalling; (4) a vertical holo at siction 9 + 00, Waotor lesses
should bo recordad during dirilling cnd packor water pressure tosts
parformad in tho drill holaes to holp ovalucto tho porosity of tha con-
crate. Cores should bo cxtractod from cll holos cnd tosts performed
on both mortar and composite coros to datarmino compressive, tonsilo
end shoar strongths., If dosirod, thasa borings ccn b2 utilizod for

piozomater gougings.

=
-
e
by

Rapairs

Basad on tho rosults of tho borings a datermination can b2 mada
regarding tho nacoauzty and oxteont of roquzrod grouting. It appoars
certcin that grouting will bo roguired in tho known vertical crocks.,
If most of tho concrate is porous and tho strongth is low bocouso of
locching, o much moro oxtonsivo grouting prcgrem should bo consicdarod.




Eithar ¢ rigid or floxible grout would probably ba satisfactory.
Comant grout (rigid) is moro compatible with the motericl in tho
dam and is usuclly los3s oxpansiva., It will shrink, however, and
bocausd of its low strengtih moy crack., Floxibleo grout (such as
AM-9) will adequatoly fill tho cracks cnd holos but has no struc-
tural valua and is expensivo. Grouting should bo parformed from
the centor of the dcm toward tho surfages. As grouting approcches
the faces, caulking will probably ba requirod in mcjor cracks.

A3 a fincl troatment for tho upstrocm faca, looss and dateriorated
mataricl should ba romovad from the major spcollod creas and bs re-
placed with epoxy concrete or similar product, Ths cracks should
bo opanad in o V=-shapa and filled with o similar matericl. Tho
entire upstrecm fcce should thon bo lightly scnd blastod and socled
with epoxy paint or som2 similar mcterial,

The need for any or cll of thoso ropsirs muat bo dotormined from the
rosults of ths suggoasted invastigations.

¥nile tha downstream face has a bad cppaarance, any cleaning, repair
ing or seaaling should be performdd for osthatic roasons since little
structurcl bonafit would result,

The cost and timd roquired for tho indicctod invastigations and
repairs is approcicblo. Howavar, dolay in mecking thom will only ro-
sult in more sorious datorioration with moro exponsive ropairs,
replacamaontis or avon possibla evantual failure of tho dom,

Othar Cbsorvations

Cross River and Boyds Cornor Dams ware also visited, Cross River Dam
hcs probloms vary similar to thosa found ct Croton Falls but not so

severe., Appropricte invastigations and repairs, where necessary, ma
prevent these conditions from bacoming mora serious.

Boyds Corner Dcm appaars to bo in good condition but hcs considarabl
growth on the daownstream face, espacially near the base. Applicatio.
of an herbicide, when required, to elimincte this vegatatien may
prevent more sarious probloms in tha future. Saepago water wnich
accumulates at the toe of tho dam should also be chconnsled and drain

away.

~
-




Appendix E
Construction Drawings F
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Appendix F
Visual Checklist
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Appendix G
Engineering Data Check List
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CHECK LIST
HYDROLOG!IC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 168.64 acres mostly forested and developed

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 310.0'- 14.189 billion gal.

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N/A

ELEVATION MAXIMUM DESIGN POOL: unknown

ELEVATION TOP DAM: 322.0
CREST:
SPILLWAY WEIR SIDE CHANNEL WEIR
a. Elevation 310.0 Approx. 297.5
b. Type broad crested weir concrete paved control section
c. Width_ 2 feet =
d. Length 700' 60’
e. Llocation Spillover _ left abutment along crest near left abutment
f. Number and Type of Gates_ none none

OUTLET WORKS:

a. Type three 48" cast iron pipes

b. Llocation center of dam

c. Entrance inverts 215,249 and 282

d. Exit inverts 212

e. Emergency draindown facilities through 212 invert - may not work

HYDROMETEOROLOG | CAL GAGES:

a. Type Rain gage

b. Location chlorination house near_ toe

c. Records daily and month records

MAX IMUM NOMN-DAMAGING DISCHARGE Elev. 313.24' - October 15, 1955

—
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