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PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Diverting Resérvoir Dam

State Located: New York

County Located: Putnam County
Stream: East Branch Croton River
Date of Inspection: July 172 1978
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GENERAL CONDITIONS

SRR, i R

%

A

No indications of instability were observed during the visual
inspection of the Diverting Reservoir Dam. However, review of
the stability analyses for the spillway indicates that adequate
factors of safety are not present under the loading associated with

the base for all loadings analyzed. Strengthening of the dam to
provide adequate factors of safety is recommended.

.The spillway is hydraulically adequate to pass the peak discharge
‘associated with the PMF without overtopping of the earth

embankment.

O'BRIEN & GERE ENGINEERS, INC. 1) “ y
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Approved by:

Clark H. Benn
Colonel, Corps of Engineers

. Digtrict Engineer
Date: // té 174 / ¢7/




VIEW OF SPILLWAY LOOKING SOUTHWEST

DOWNSTREAM FACE OF EMBANKMENT
LOOKING SOUTHEAST
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM DIVERTING RESERVOIR DAM ID# NY 00056

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - This report is authorized by the Dam
Inspection Act, Public Law 92-367, and has been prepared in
accordance with contract #1467.021 between O'Brien & Gere
Engineers, Inc., and the New York State Department of Environ-
mental Conservation.

b. Purpose - The purpose of this inspection is to
evaluate the structural and hydraulic conditions at the Diverting
Reservoir Dam and to determine if the dam constitutes a hazard to
human life or property. '

1.2 PROJECT DESCRIPTION

a. Description of Dam and Appurtenances - (Informa-
tion obtained from the New York State Department of Environ-
mental Conservation (N.Y.S.D.E.C.) and the City of New York
Depariment of Environmental Protection) The structures include a
1000-foot spillway with concrete abutments at each end; a 1000-
foot earth embankment with two 30 inch reservoir drain pipes and
associated intake structure; gate chamber and stilling basin; and a
gate structure used to separate and control the levels of the
Diverting Reservoir and the Croton Fa..s Reservoir. (See Figure 5).

The spillway is a cut stone masonry structure with a
maximum height of approximately 40 feet. The downstream face
of the spillway is stepped at approximately 3 foot intervals; flow
over the spillway forms a cascade. The discharge channel then
directs flow parallel to the crest of the spillway.

The earth embankment, constructed perpendicular to the
spillway, has a maximum height of approximately 50 feet. The
slopes of both faces of the embankment are 2 to 1 (horizontal to
vertical). Carmel Road is constructed on a bench about 30 feet
wide, near the center of the downstream slope.
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Two 30 inch reservoir drain pipes are constructed through
the earth embankment about 300 feet from the spillway. An intake
structure for the pipes is located about 75 feet upstream of the
embankment crest. At the downstream toe is an underground
concrete gate chamber, approximately 20 feet deep, containing two
30 inch spur-gear operated gate valves. About 50 feet downstream
of the gate chamber is a circular stilling basin for flow from the

pipes.

Three submerged arched culverts, constructed under a
railroad embankment, connect the Diverting Reservoir to the
Croton Falls Reservoir diversion channel. A control structure
provided with stoplog slots, located on the Croton Falls side of the
railroad embankment, is used for separation and control of the
reservoir levels.

b. Location - The Diverting Reservoir Dam is located
on the East Branch Croton River about 2 miles southwest of
Brewster, New York.

c. Size Classification - The dam has a maximum
height of approximately 50 feet. The impoundment capacity of the
normal pool is about 2700 acre-feet. The dam is in the
intermediate size category as defined in the Recommended
Guidelines for Safety Inspection of Dams.

d. Hazard Classification - The town of Croton Falls,
New York, is located along the West Branch Croton River within 2
miles of the dam. A failure of the dam could result in the loss of
many lives and extensive economic losses. Therefore, the structure

.is in the high hazard category as defined by the Recommended

Guidelines for Safety Inspection of Dams.

e. Ownership - The Diverting Reservoir Dam is part
of the Croton Water Supply System, and is owned and operated by
the City uof New York, Department of Environmental Protection.

f. Purpose of Dam - The dam is used to divert flow
from the East Branch Croton River to the Croton Falls Reservoir
for water supply use.

g. Design _and Construction History - According to
information furnished by N.Y.S.D.E.C., the dam was completed in
1911. No information was made available concerning design an?
construction history.
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1.3 PERTINENT DATA (Information obtained from the New
York State Department of Environmental Conservation
(N.Y.S.D.E.C.) and the City of New York Department of Environ-
mental Protection)

a. Drainage Area - The drainage area to the Diverting
Reservoir is about 88 square miles.

b. Discharge at Damsite - The maximum pool of
record was 1.25 feet above the spillway crest on October 16, 1955.
This corresponds to a discharge of approximately 4,300 cubic feet
per second (cfs). The maximum non-overtopping discharge is
estimated at approximately 105,000 (cfs). The combined discharge
capacity at normal pool for the 30 inch outlet pipes is approximate-
ly 200 cfs. A 150 foot weir near the railroad embankment (See
Figure 5), has a crest elevation of approximately 305.0 feet above
MSL, according to Mr. John Birrell, Engineer for the City of New
York, Department of Environmental Protection. The weir provides
a separation between the two reservoirs when the reservoir water
surfaces are below Elevation 305.0.

c. Reservoir Data

Normal Pool (spillway crest)

Elevation - 309.55 feet MSL
Length - 8,000 feet

Area - 147 acres

Volume - 2,700 acre-feet

Top of Dam

Elevation - 320.0 feet MSL
Length - 12,000 feet

Area - 161 acres

Volume - 4,300 acre-feet

Maximum Pool (PMF)

Elevation - 316.0 feet MSL
Length - 10,500 feet

Area - 156 acres

Volume - 3,675 feet
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d. Dam Data

Type - earth

Length - 1,000 feet

Height - 50 feet (maximum)

Top Width - 20 feet

Side slopes - 2:1 both faces

Zoning - unknown

Impervious core - concrete corewall
Cutoff - unknown

Grout curtain - unknown

e. Diversion Channel

Type - open channel

Length - 3,000 feet

Access - through 3 arched culverts under the
railroad embankment

Regulating facility - control structure provided
with stoplog slots and approach weir

f. Spillway

Type - cut stone masonry

Length of weir - 1,000 feet

Crest elevation - 309.55 feet MSL

Gates - none

Upstream channel - none :

Downstream channel - East Branch Croton River;
channel directs flow parallel to the crest of
the dam.

g. Regqulating Outlets - Two 30 inch reservoir drain
pipes equipped with gate valves.

h. Engineering data - The information made available
for review included the following:

1) A plan gketch of the dam and appurtenances,

2) A table of data for the New York City Water
Supply Reservoir,

3) Schematic drawings of the Croton Reservoir
System,

4) An inspection report, prepared by the State of New

York, Department of the State Engineer and Surveyor, undated,
including sketches of the embankment and spillway in cross-
section. :
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The information made available is limited, but is adequate for a
Phase I investigation..

1.4 OPERATING AND MAINTENANCE PROCEDURES

a. Operation - The dam is used to divert flow from
the East Branch Croton River into the Croton Falls Reservoir. Two
30 inch drain pipes, operable for drawdown and low flow augmenta-
tion, are controlled by gate valves located in a chamber down-
stream of the embankment. According to Mr. Birrell, the valves
are exercised every six months and are adjusted periodically to
maintain a minimum conservation discharge of 5 million gallons per
day. Reservoir elevation readings are taken daily.

b. Maintenance of Dam and Operating Facilities -

e

According to Mr. Birrell, maintenance is performed on a "most
needed" basis.

C. Flood Warning System According to Mr. Birrell,
crews are placed on round the clock duty during periods of high
runoff. Reservoir levels are checked hourly, and high reservoir
levels or unusual observations are reported to Mr. Birrell and the
Deputy Chief Engineer. Mr. Birrell would contact local police .and
Civil Defense units for evacuation of downstream areas for cases
of impending failure or overtopping.
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SECTION 2 - VISUAL INSPECTION

2.1 FINDINGS

a. General - The field inspection of the Diverting
Reservoir Dam took place on July 17, 1978. At the time of
inspection, about 2 inches of water was flowing over the spillway
crest. No underwater areas were inspected.

b. Dam - The cut stone masonry spillway shows no
apparent horizontal or vertical misalignment. The stone blocks
have worn less than 1 inch. The silt level appears to be at the
spillway crest. A sketch included in an inspection report, prepared
by the State of New York, Department of the State Engineer and
Surveyor, (no date), shows a rolled earth embankment abutting the
upstream face of the masonry spillway (See Figure 5). The
northeast abutment of the spillway appears to be in good condition.
No serious cracking or spalling of the concrete was observed. The
concrete of the southwest abutment of the spillway has undergone
surface spalling at several locations. A horizontal crack in the
abutment was observed near the spillway crest elevation. The
crack is continuous about the visible portion of the abutment. No
seepage was observed in the abutment areas. The observed crack
and localized surface spalling do not appear to adversely affect the
safety of the abutment. An outcropping of what appears to be a
tough micaceous gneiss or schist was observed next to the
abutment.

The earth embankment is constructed perpendicular to the
spillway, as shown on Figure 5. The horizontal and vertical
alignment appear to be good. Riprap slope protection for the
upstream face consists of large, near rectangular stone (12 to 15
cubic feet), set in place with smaller angular stone and gravel
wedged between the large stone. The riprap appears in excellent
condition. Brush was noted at several locations near the top of the
upstream slope. A concrete retaining wall is constructed along the
earth embankment near the railrcad embankment. The wall extends
about 100 feet along the railroad embankment and along the
reservoir shoreline for about 150 feet as shown on Figure 5. Mr.
John Birrell stated that a broad crested weir is constructed from
the ends of the retaining wall. Mr. Birrell said that the weir is
about 150 feet long, with the crest elevation about 5 feet below the
normal pool.




According to Mr. Birrell, the reserve’: is connected with
the Croton Falls Reservoir through three submerged, arched
culverts. A stoplog control structure on the Croton Falls side of
the culverts is provided with four openings about 8 feet wide. This
structure appears in good condition. No cracking or spalling of the
concrete surfaces was detected during the inspection visit.

The upper portion of the downstream slope appears well
maintained. The grass had recently been cut; the surface of the
slope was smooth and no misalignment was apparent.

Some standing water was observed along the toe of the
upper slope (the upstream side of Carmel Road). This water
appears to be from the heavy rains from the night before the
inspection. Carmel Road forms a bench in the embankment about
30 feet wide. A stone wall is constructed along the downstream
edge of the bench.

The lower slope of the embankment is heavily overgrown
with small trees and brush. No saturated areas, standing water,
movement of embankment materials, or misalignments were noted
on the embankment or near the toe.

c. Appurtenance Structures - The concrete gate
chamber downstream of the toe appears in good condition. No
deterioration of the concrete was evidenced at the time of
inspection. The gate valves and stems appear to be in good
condition. The intake structure is located about 75 feet into the
reservoir and is not provided with a walkway. A detailed inspection
of the structure could not be made; however, it appears to be in
good condition. Mr. Birrell stated that the structure is provided
with stoplog slots for upstream flow control.

d. Reservoir Area - The slopes are mild and well
covered with trees and brush.

e. Downstream Channel - The downstream channel is
uninhabited for one-half mile and is heavily covered with trees and
brush.
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SECTION 3 - HYDROLOGIC/HYDRAULIC

According to the Recommended Guidelines for Safet
Inspection of Dams, the Spillway Design Flood is the Probable
Maximum Flood (PMF). The PMF was calculated from the 12 hour
Probable Maximum Precipitation, using a loss rate of .1 inches per
hour. The flood hydrograph was constructed from the Snyder unit
hydrograph using average coefficients. Flood routing through the
reservoir was performed assuming the gated outlets to be closed,
and the diversion channel closed to isolate the Diverting Reservoir
from the Croton Falls Reservoir. The peak inflow and outflow
rates were calculated as 51,719 cfs and 51,688 cfs respectively.
The peak outflow corresponds to a stage of 6.5 feet above the
spillway crest (4 feet below the top of dam). Therefore, the
spillway is hydraulically adequate for the PMF.

A drawdown analysis was performed assuming discharge
from the two-30 inch outlet pipes, the starting water surface at the
spillway crest, and 2 cfs per square mile inflow (175 cfs).
According to the calculations, the reservoir cannot be drawn down
below elevation 299.0 (about 10 feet below the spillway crest).
Sixty-five days are required for the maximum drawdown.
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SECTION 4 - STRUCTURAL STABILITY

4.1 EVALUATION OF STRUCTURAL STABILITY

The embankment slopes of 2 to 1 (horizontal to vertical),
with a wide bench at the middle of the downstream face, appear to
be adequate for a structure of this height. A more exact
assessment is not possible since data concerning the condition of
the concrete corewall and the properties of the embankment and
foundation materials are not available.

Stability analyses were performed for the spillway section
for normal pool, normal pool and earthquake, and the PMF. The
foundation reactions were outside of the central third for all
analyzed loadings. A synopsis of the results is listed below.
Details of the analyses are located in the appendix.

Condition Factor of Safety Pressures (psi)
Overturning Sliding* Heal Toe
Normal Pool 1.41 7.09 6.25(T) 43.5

Normal Pool &

Earthquake 1.35 ' 6.67 9.3(T) 46.6

Probable Maxi- i

mum Flood 1.09 6.76 17.1(T) 43.3

4.2 SEISMIC STABILITY

The Diverting Reservoir is located in the New England
Uplands physiographic province, and is founded on Paleozoic
granites and schistose gneisses. Outcrops of both formations were
noted during the inspection visit: schistose gneiss at the southeast
abutment of the spillway, and granite along the diversion channel
to Croton Falls Reservoir. According to the "Geologic Map of New
York, Lower Hudson Sheet", ancient faulting has been mapped near
the western boundary of the reservoir and o the northwest of the
abutment area. No evidence of these structural features were
observed during the field inspection.

*With shear

(T) indicates tension A
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( - The dam is located in Seismic Zone 1 of the "Seismic Zone
Map of Contiguous States", and satisfactory static stability
conditions are considered adequate for earthquakes.
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SECTION 5 - ASSESSMENT/REMED!AL MEASURES

5.1 ASSESSMENT

No indications of instability were observed during the field
inspection of the Diverting Reservoir Dam. Review of the stability
analyses for the spillway indicates that the requirements of the
Recommended Guidelines for Safety Inspection of Dams are not
met. The foundation reaction is outside of the middle third of the
base for all conditions analysed.

The PMF hydrology was analysed assuming the stoplogs to
be in place at the control structure for the diverting channel. The
spillway is found to be hydraulically adequate for this condition.

5.2 RECOMMENDATIONS/REMEDIAL MEASURES

The gravity overflow section should be strengthened to
provide adequate factors of safety for extreme loading conditions.
This could be accomplished by making the structure more massive,
or by the installation of post-tensioned tendons through the
structure.
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FIGURE 1

REGIONAL
VICINITY MAP
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PREVIOUS INSPECTION REPORT




 SOSCHIRES SO B 1Y
STATE OF iV YORK

LEPAWLTLNNE OF

€t o " Tenprde e sreedy £ e v e
PR iRg A 1 1 T B A EURS S PR e 1451

ALEANY

—— g+ .

Repart of = Structure Impouiding VWater

To assist in carrying cut the provisions of Section z2 of the Corwesvation Law, being Chapter LXYV of the
Consoliduted Laws of New Yook State, releding to safeguarding life and property and the crection, reconstruction,
or maintcnance of structures fur Lrpounding water, owners of wuich structures are requested to fill out as completely
as possible this report form for ench such dam or reservoir ¢ ned withia the State of New Yor k for which no plans
or 1eports relative theroto re on file in this Department, #ud to returin thiz report form, together with prints or
photograghs explaratory thoreof to this department.
: Crotor "alls Divert

1. The structure i on....fhe..¢sot--braneh -

et ConE O P e < oo (0 T e % ¢ %

..of....ft.’.,:_.e....cp.o.tgn...}?_.i.v.ef,n the

PO SR

Town of 20 iheust. .

aboutni—l/é-,_tes

e, dam, village nain c10ss-roads or meuth of © sireem) »e

iive eXact { i
2. Is any part of the structure built upon or does its pond flood any State lands?. . X0 e g A
3. The name and address of the owaer is.2he. Gt 0L HE% 0L
s . i seseEEE. 61 0esaE. SR TSRS SO (SME: OO OGP L 09e HeSE - 0e0sseeeeee 000 uo ueB 2se San

4. The structure is uscd for..... dmnouncing. walter for waler.  sSuonly e

5. The material of the right banl:, in the dircction with the CUrrent, IS e ; at the
spiliway crest clevation this material has a top slope of.. e inchies vertical to a foot horizontal on the

center jine of the structure, a vertical thickness at this clevation of fect, and the top surface extends

for a vertical height of ..o coreeieeeceld fect above the spillvny- crest.
0. The material of the Jeft Lank iS.. ..ccooooocoveee v oo eerresersesceeee;. 1S @ top slope of o inches
1o a foot horizontal, a thickness of......... .. ... ...feet and & height of e fuct.
7. The natural material of the bad on which the sivieture rests s (clay, sand, gravel, boulders, granite, sha'e,
BB BITICHENIC, QU0 rrsiivis senvissiiaiios ossi wyeuss v iiiepus : i
State the character of the bed and the lanks in respent to the Tundie s, perviousness, water bearing, ofitet

of cxposure to air and fo water, uniomiity, eteo oL
’ -
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village ol Croton.Fillsiiestehester (
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9. If the hed s in layars, are the kyers hocizontad ot iseline 2. AL S e T tietined what s the
direction of the horizontal cuterepping refative to the asiz of the main structure and the inclination and direction

of the layers in a plane perpasdicular to the horizontal cuteroppiog?. ..

10: Y hat s the Tekuessiof e I OrS Y e e e e fiaeapon e amsa b bhg e i, 4 e s m i

II.. AT there any porous SCaMS OF Do URE  eares etpmsem daame fanms s sae eSS s s s snmee

12. The watershed at the above structure and draining into the pond formed thereby is.............square miles.

13. The pond area at the spillway crest clevation O S acres and the pond impounds.....l.l-..8...-..?....[!1.1

cubic fect of water.

14. The mwaximum known fow of the stream at the stricture was ... cubic feet per second on

15. Has thke spiliway capacity cver been exceeded by a high tlow? ...

Can any possibic foed fiow from the pend cotherwise than through the wastes noted under 17 and 18 of this
1epOrt?. . oooiioieeeeeene I 50, give the Jecation, the length and the clevation relative to the spillway crest and the

clharacter and slopes of the ground of such possible wastes.....oooeeeoioiieee el o o T SRR

16. State if any damage to life or te any buildings, roads or other property could be caused by any possible
failurve of the above structure. Desciibe the lecation, the character and thy use of builiings below the structure

which might be demaged by any failure of the structure; of roads adizcent o or crossing the stream below the

structure, giving the lowest elevation of the roadway above the stream Led and giving the shape, the heizht and the

width of strezm openings; and of any embankments or steep slopes that 2ny ficod could pass over. .\lso incicate

tire character and use made of the ground below the structuee. ...

In case the dam.should fail, the relecsed waier would-flom dgwn—the

Vsl as
v

Eust Zranch of the Croton River. into the.few Croton.Reserveir, a. dis—.

tance of about 2-1/2 miles(ilo great dumage ox 1o g5 0f~ifewould
oceur., 5

eeesesieesteitanat sa aesstastiantietttneettst natets ain BT e .4............-;
i
™M

he aliov tare v LOUG ‘ foo oY ' ¢ i
he spillway of the above structure is MMM feet long in the clear; tiwe waters arci

ficld at the right end by an..earth.dom. o e the top of wihicliis YO fect above the enitiv yi

17.  WasTEs.

crest, and has a top Width of.......18.. ... feet; and ab the leit cad by a RINIEIde L, thel

!
tep of waich ix............ 10........feet above the spillway crest, and has a top width of . fiet,
: AR a el
{ ( 13, Thoreisaizo for Pood discharge & pipe.a....S0 . dnehaindide divncterand e hottom is .. o
i ;
: feot below the spiliway erest; and a (sluice, gate outhet) . e Lo fei wide i the elear by
f
[ fe o Bigrh, and the bottom iS .. p.eeceeieien. feet below Gie spilivay crest,
A30 $H1S PAGE 1S BEST QUALITY PRAGTIAMSLA
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19. Arrox. Below the spillway there isXIi apron lilixof but.. 1.‘.}3.!3&‘:.1 v neved wsste-ohornrad
! (Mar-riab
feot wite oo feet thiclz. ‘The downstream side of the apron has a thickness of......ocoeeeeceeoeee.c.. fe6t

forawidthaf .. .. .......fect.

25, 1as the structure any weakneszes which are liable to cause its failure in Ligh flows?...... ..... e 2

21, SkEicnes.  On the back of this report make a sketch to scale for each diflerent cross-section of the above

structure at the greatest depth; giving the height and the depth from the surface of the foundation, the bottom width,
the top width (for a concrete or masonry spitiway at two feet below the crest), the elevation of the top ia reference
to the epillway crest, the length of the scetion, and the material of which the scetion is constricted; on the spillway
section show a cross secticn of the apron, giving its width, thickness and material, and show the abutment or wash
wall ot the end of the spillway, giving its heights and thickness. Mark ecach section with a capital letter. Also
sketch a plan; show the above sections by their top lincs, giving the mark and the length of each; the openings by
their horizontal dimersions; the atutments by their top width and top lengths from the upstrcam face of the spill-
way section; and outline the apron. Also sketch an elevation of each end of the structure with a eross section of

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

22. Warrr StppLy. The waters impounded by the above structure have (ret) been used for a public water

supply since.....), 9.1.1..,.........b_\'....the..AC.j_ty...o.ﬁ...};ew...York -------- PRt
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The {'»L(l‘l '(‘}"'.-‘ tag Wit s NP =Y 2000 : it i, e :»i\:;'ls\.. \
: ( veir poridon, s ol /d o0C. . ... canndt T caml the crodt ol ihe soiPagy

symvenvl 8 2 , fect below the ton of e doa

The nueber, sice o4 lowniton of dizcharge pipes, woeste piocdor gooos whioh nu v be we
0 1 4
{oe drawirg off the water from hebiod the damy, are s folle - o; w0Q3
.{ E z y ; z

} At tire tine¥i this faspection the water level above the daw was.. @2 1t .. -L it

V Lo . ]
i o~ the crest of the snillway.

u.b\)\‘C ¥
(State brizfy, I the space belvw, whetler, in rour judgmcat, this dam is in good
any leaks or cracls which you riay have obsecved.)

articutacl

mnmxsnsnmnm
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