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LEVU~Mr. P. A. Descenza Re: Changes to Phase I Dam In

* Chief , Engineering Division spection Report , Grassy Sprain
Department of the Army Reservoir, Wes tchester County
N .Y. District Corps of Engineers Inventory No. 118 dated
26 Federal Plaza July 1978 /L_~.-~.--..—— -
New York , New York 10007 S-D Project No. 2210

Dear SIr . Descenza:

We have reviewed the District ’s hydrologic material and have incor-
porated the findings into our previous Phase I Dam Inspection Report for
Grassy Sprain Reservo ir ii. Wes tchester County, New York , Inventory No.
188, dated July 1978. Ten copies of these changes are enclosed , as
Tnstructed by Mr. Caspe of your staff.

I The conclusions presented in the original report are still valid. The ~~,

new information changes the technical findings only slightly.

I We appreciate the District ’s assistance in refining this material with ~~~~~~~~~ 
-

the information developed in study efforts on the Bronx River Basin . ~~
‘ (— ~~

‘ Very truly yours ,

~ 
,

~~~~~~~~~~~ ~~rnrt.  ~~~~t A ~~luAJ%r Nea l F. Dunlevy P.E.
Project Manager ~~~~
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DEPARTMENT OF ThE ARMY
/~ ‘~ ‘~~~t: NEW YORK DISTRICT. CORPS OF ENGINEERS

NANEN—F 21 June 1979

Mr. Cundiff
Defense Documentation Center DDC/DDA
Building 5
Cameron Stat ion
Alexandria, VA 223114

Dear Mr. Cundiff :

Attached aae 8 copies o~\an_addendi m~,~a~
4Phase I Inspection Report ,

Grassy Sprain Reservoir, Westchester County, New York”. Your ADA
number is ADA 06140814.

It is requested that you include this addendum with the original report
already in your possession.

Sincerely yours,

~~~-

8 m c i P. A. DeSCENZA • ‘)

As stated Chief , Engineering Division

..

L11±.~~~~ ~±~±I~~1ILI:::: ~~~
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nal dai~. No other data has been made avai lable regarding the con-
struction procedures for the reconstructed dani.

h. Normal Operati ona l Procedures

Normal operati on procedures include routinely checking drain con-
tro l valve s in the gate house and to al l ow excess flows to
discharge over the spi l lway.

1.3 PERTINENT DATA

a . Drainage Area

The drainage area of the Grassy Sprain is 1.91 square miles.

b. D i sch arge at Darn S i te

No discharge records are avd il ab le for this site.

Computed discharges :

Ungated spi l iway , top of darn 1600 cfs
Ungated spi l lway , design flood 950 cfs (1/2 PMF) , 5052 cfs (lw’)
Gated drawdown , 48 inch pi pe (max.) 440 cfs

c . E levat ion (feet above MSL)

Crcst of d irn 1~ 4 .3 9
Maximum pool — design discharge 133.90 (1/2 PMF), 135.00 ( P1-iF )
Spil lway Crest 129.39
Stream bed at center l Inc of darn 109 eSti l i la ted

d. ~eserv o ir

Length of maximum pool 9800 feet (1/2 PMF )
Length of norma l pool 9800 feet

e. Stora ge

Too of darn 3550 acres feet
Design surcharge 3500 acres feet
Noriria l pool 2960 acres feet

f. Reservoir

Top of da~i 150 acre
Maximum pool 150 acre (1/2 PMF )
Spil iway pool 148 acre
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3. 1 EVA LUAT 1(~ ~31 lEA U~[S

a.  Des i~~~Data

No info~ at ion was obtained rt levant to hydrolog ic and hydraulic dt-
Sign f’~atures of the darn. For this investi g a t i o n , the darn was eval u-
at~ J for a Prob~ b1e MaXi mUm F b e d  (PIIF ) hydroyraph usi~ g P r o b a b l e

~axi iui i Preci p itation rainfall (1~ta obtaineU in Hydrouieteorolog i c a l
Ret ort So. 51. Both the NW and 1/2 P1-Il vc re  eval uated whereas the
1/ 2  i~HI was assumed to be a pro~ i;.~ately the Standard Project Flood
(S I r ).

hydrolog ical anal ysis of this basin wa s ~aade for flows at Central
Ave. and t h e  mouth ~There Sprain Brook meets the Bronx River. Addi —

tiunally , an analysis was iade for dam safety utiliz in g a recent ver-
sion of NEC-i cal led tI ECI-013 . The output using the darn overtopping
opt I uir is included for the SIT and P1W i n  Append i x C. The map of the
hydrologic sub-areas is also included.

A escript i on  of the hydrolo gic computer model is as fol lows :

1. A sub -area flood iyd r o gr a p h is calculated for the area aho .’e the
Jackso n Ave. culvcrts on St ra in Erook. This is called sub—area
1 in the laudLi. The copac i t i  of the cul vert which drains into
iie Grassy tpra in Bt~~ot~ Pescrvoi r  i~ 480 cfs.  Any add itional
f~ ow w 11 ha d iver ted to ~nuther cul vert under Jackson Avenue
whi c h wi l l  f low alo n g the 5.1. State Thruway , cal led sub—area 3
in the model. At the sa: ie t ine  there w i l l  be backwater with an
increase in discharge behind the cul vert leading into the Reser—
voi r up to 1500 c fs .  At this f low , overtoppin g of Jac kson Ave.
m ill occur resulting in weir flow also into the Reservoir.

P . The (sub—area flood )iydrograph for the) Pro i iiage area contri but—
ing ruri~ ff direct ly into the Grassy Sprdin Lroo L Rese rvoir is

ow ca lcu la te  I (sub —are a 2 for inflow into the Reservoir .  With
detur ii i nod s tor age-out f low relat ionshi ps developed for the
Fftuo~-voi r , the outf low co n he ca lcu l ated.

P. The diverted f low f rura slAb—a re a 1 was cha nnel—rout ed thru the
reach along the 1.?. Thruway down to Central Ave. (Sub —ar ~ a 3).
Subarea 3’ s load hydruj rap h is computed and the routed fl ow ,
sub—are a 3’ s -flow and outflow frot the Reservoir  is all cornbi ned
at a point just upstream from the Central Ave. crossing. The
comb ined f l o w  is then routed thru sub-area 4 , the area between
Central Ave. and the mouth. Hith the ca lcu lat io i i  of sub—area
4 ’ s flood hydrograph , the combined sub-area and routed f lows
represent the f low at the mouth of Grassy Sprain Brook.
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Fui- the SRI and PFI1 , the tru~uposed dra inage area for sub—areas
above the Reservoir is the total dra inage area above the Reser-
voi r. The transposed drai nage area for sub —areas 3 and 4 (par-
allel to or bel m the Res e rvoi r )  is the total drainage area of
the Grassy Sprain Brook Basin. However , only t h e  P ill has a
transposed drainage area or fl op Brook fac tor app l ie d to ra i n-
ial l.

It is noted th at the standard project flood at the Grassy Sprain
Reservoir was developed as 1974 C.l.S. , and was routed to 948
C.l.S. The standard project flood was contained w ithin the res-
ervoir. The Probau le tlaxi iuuj u F lood was determined to be 5894
C.1.S. arid was routed to 5052 CIS. During The Probable 1laxiinum
F lo O d , the dam w as overtopped by 0.71 feet .

~~perience Data

Ito information was obtained from knowledgeable people a~: the site-. relevant to performance of the s i l lway during extreme ra infal l
ev ents - only that in the spring of each year the darn is spill ing
but , routinely , that is not s i gn i f ~cant.

S.
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StC T I ON 4 — STRUCTURAL STA B ILITY

4.i Evaluation of Structural Stabi lity

a .  Visua l  Observat ion s

The reservoir darn shows no ni sal i yniiient , sloughi rig surface cracks
or erosion w hich would indicate structural movement or distress of
the embankment structure . Riprap on the upstream face is generally
i n  good condition , although SOl O pieces have been disp laced . Rip—
rapped slopes forming the reservoir sides in the area close to the
Uam ;m ’ s embankmen ts are i n  similar condition. The downstream slope
and ar-ed below the toe of slope is covered with a dense growth of
various tynes and heights of vegetation , a condition which seri-
ous l y hamper s close examination of the slope . The accomplishe d
inspection , however , indicates no sign of seepage through the em—
ban kmn~nt or below the toe of downstream slope .

The  i;iasonry (cut stone block ) sp i l iwa y s t ru cture is generally in
good and service able condition but some reservoir seepage occurs
through deteriorated masonry joints in the weir section of the
spi l iway.  Spil lway water also seeps below the cut stone fl oor of
the so i l lway channel , entering through open joints in this stone
work. No significant stone work deterioration or erosion of sup-
porting soil was observed because of this seepage flow , however.
Dens e fol iage i nterfere d w it h close i ns pec t ion of the downs t ream
discharge opening of the outlet pipe. Storm drainage from the
northbound lane of the adjacent Sprain Brook Parkway is delivered
v ia underground conduit for discharge on the parkway embankment
slo pe close to where the darn ’s downs t ream easterl y ab utment meets
the parkway embankment. Pooling of this discharge has resulted in
the development of a swampy area some distance below the downstream
toe of t he darn but the condition apparently is not creating any
harmful effects for the dam emban kment.

b. Geol ogy and Seismic Stability

Grassy Spra in Reservoir inundated a valley whose bedrock floor
beneath the glac ial and al l uvial fill is Inwood Marble. The valley
is alon g the eastern limb of a northward plun ging anticline. As
in dicated on the cross section (Fig. 2) the west wall of the res-
ervo ir is Fordharn Gneiss and the east wal l, Manhattan Schist .
Trend of the foliation of the metamorphic rocks is northeast with
dips to the southeast in the reservoir area.

Bryn Mawr fault nay be present about 0.7 miles south of the dam.
T h i s  fault , wh ich is not shown on the 1971 New York State Geologic
Ma p, was encountered durin g construction of the Catskill aqueduct .
A decaying shear zone about 50 feet thick was found at that time.
Based upon the to pogra phy and geolo gy the fault has been tenta-
tively locate d in the area of the intersection of Grassy Sprain
Road with Tuckah c Road. It~ probable trend is northwest , al ong
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the va l ley from New York State Thruway Interchange 6 southeast
along Grassy Sprain Brook .

Earthquakes known to have occurred in this regi an are t .a b- mlated
bel ow.

Date Intensity-Modified Merca lh i Location Relative to Dam

1 872 IV 4 ml . SE
1 8/4 V 4 miii . SE
1~ 1b IV 4 ml. NE
1926 V 5 mi. SW
1933 Il l 4 m i . NE
lY 3P l IE  9 mi. NE
194 7 V 15 ENE Greenw i ch , Conn.
1950 IV 15 ENL Greenwich , Conn .

Al though the area is designated as being in Zone 1 of the Seismic
Pr~baHlity Map , the New York State Geological Survey believ es this
area ol Westchester should be upgraded to at least Zone 2 with pos—
:ibfl ity of Zone 3 potential.

C. Data Rev i ew a nd Stab ili ty Evaluat ion

Des ign drawings show that the darn at its present dimensi ons con-
sists of a core wall of iiasonry at the end sections and a cl ay
puddle for the cente— section. Earth fill upstream and downstream
ernbankmen ts adjo i n i ng the core wall are cons truc ted to provide
slo pes of 2 hori zontal on 1 vertical . Procedures for soil place-
men t and compaction are not detailed . The design information does
indicate the darn structure bears directly on rock. Visually, the
d arn embankmen t and rela ted stru cture conform to the desi gn draw-
in gs.

At present , the dai rm structure is in good condition with no indica-
tion of structural instability , s ig nif icant deteriora t ion , or on-
going seepa ge from past earthquake activity or other factors.

The dam ’s design is in general accordance with the construction
professions past practice for structures of this type , and satis-
factory performance typically has resulted . This site is in an
area having a seismic Zone 1 designation (although a change in
rating to Zone 2 is suggested) ani convention assumes no earthquake
hazard. It is anticipated that , properly maintained , this dam will
continue to serve sat isfactor i ly for future loading conditions
w h i c h  are s imi lar ~o those of the past.

However , the downstream slo pe urgently needs to be cleared of the
heavy fo l ia~,e wh ich could be responsible for permitting seepage to
commence (roots of large trees), for hiding the presence of deep
animal holes through which seepage could begin , an d w h i c h  tend s to
provide a general ;naskin~ of possible embankment movement and de-
velo ping seepage.

9
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S~ CT]j j~, 5 - ASS ESSMENT / REM EDIAL Mr- ASURES

5.1 DAM ASS LSS M[ NT

On the basis of the Phdse I visual examination , t he ea rth embankment of
the Grassy Sprain Darn is so overgrown that it cannot be concluded that
it is riot unsafe for normal reservoir operation. The heavy brush growth
or~ th e downs tream slo pe of the darn ob s t ruc ts an d has l i m it ed the extent
of th~ inspection of the downstream face. The reservoir has only been
trdver~ed once on thu embankment and once below the em bank m ent toe. The
ungated spi ll w ay is adequate , as determined by the Recomiumi ended Guide-
lines for Safety Inspection of Damns , to pass the design stcrm provided
the flashbeard structure has been removed. In addition , the flashboard

• structure co ld become clogged with debris which could lodge in the
woode fr u ;omark which support s the fl ashboards .

~.2 REMEDIAL MEASURE S

a. Al ternatives

T he downstream slo pe of the da m should be cleared of brush and
trees and planted with a cover suitable for this use. This will
allow clos e inspection of the downstream face for any signs of
seepage or slouging. After the em bankm ent is cleared , i t should be
inspected again and this report should be amended . Only a smal l
portion of the downstream could be inspected and the embankment was
only traversed once on the euibankmiient and once below the toe. The
framework supporting the flashboards on the principal spillway
sh uld be removed to preclude bl ockage of the sp illway by water—
uorne debris durin g h i gh per i od s of runoff .

b . Operation and Main tenance

Normal operation procedures include routinely checking drain con-
trol valves in the gate house ari d to allow excess flows to dis—
char ge over the s~illw ay .

The dam embankment ~;hould be cut , cleared and routinely maintained .

• 10
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