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j  PHASE I REPORT I
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Diverting Reservoir Dam

State Located: New York
County Located: Putnam Co~nt~Stream: East Branch Croton River
Date of Inspection: July 17, 1978

ASSESSMENT OF
- 

GENERAL CONDITIONS

No indications of instability were observed during the visualinspection of the Diverting Reservoir Dam. However, review ofthe stability analyses for the spliiway indicates that adequatefactors of safety are not present under the loading associated withthe PMF: the foundation reaction is outside of the middle third ofthe base for all loadings analyzed. Strengthening of the dam toprovide adequate factors of safety is recommended.
The spiliway -is hydraulically adequate to pass the peak dischargeassociated with the PMF without overtopping of the earthembankment.
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I
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 Divertinq
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
Department of Environmental Protection) The structures include a
1000-foot spiliway 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 stillinq basin; and a
gate structure used to separate and control the levels of the
Diverting Reservoir and the Croton F a s  Reservoir. (See Figure 5).

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

The earth embankment, constructed perpendicular to the
spiliway, 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.

— 1—
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Two 30 inch reservoir drain pipes are constructed through
the earth embankment about 300 feet from the spiliway. 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 uf 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 en4
construction history.

-2-
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1.3 PERTINENT DATA (Information obtained from the New
York State Department of Environmental Conservation

5” (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 f or 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 (spiliway 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

-3-

H ~~~~~

-

1~



-_——-.-- - —“  

~~~~~

d. 2~r~ 
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. Regulating 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 sketch 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-
eection.

-4-

TT 1



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 -
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 spiliway appears to be in good condition.
No serious cracking or spalling of the concrete was observed. The
concrete of the southwest abutment of the spiliway has undergone
surface spelling at several locations. A horizontal crack in the
abutment was observed near the spiliway 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 railroad 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 welr is constructed from
the ends of the retaining wall. Mr. Birreil said that the weir is
about 150 feet long, with the crest elevation about 5 feet below the
normal pool.

-6-
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According to Mr. Birrell, the reservc is connected with

the Croton Falls Reservoir through three submerged, arched
cuiverts. 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 downstieam 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, standir~g 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 
5

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.

-7-
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SECTION 3- HYDROLOGIC/HYDRAULIC

(
According to the Recommended Guidelines for Safety

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
spiliway crest (4 feet below the top of dam). Therefore, the
spiliway 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
spiliway 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.

-8-
( ,

- - • -~-• 

-



5,

I 

• •

~~~~

- •

~~~~~~

—-—-——• — —

~~~ I
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 spiliway 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 Slidlng* 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- -
~~

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 physlographic 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 spiliway, 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 Lo the northwest of the
abutment area. No evidence of these structural feat’~ires were
observed during the field inspection.

*Wtt h shear
(1) indicates tension

-
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( The dam is located in Seismic Zone I of the “Seismic Zone
Map of Contiguous States”, and satisfactory static stability
conditions are considered adequate for earthquakes.



SECTION 5-  ASSESSMENT/REMEDIAL MEASURES

(
5.1 ASSESSMENT

L 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 overf low 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.

—11—
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Report o~ S~i~ucft~; impm: ~~~iig ‘Water

To asr ist in carrying r.
~~~. th~ prII v i-~iun~ of Section - If the Con-~ - .v.tion J.a~v, bci1l~ Chapter LXV of the

Censo1i’Ji.tes~1 La~vs of Nc~: York State, ;.ting to safcgus~r~i-ag life nail ~,roSler ty and the erection, rcconstrucUon,
or maint(-na;Jce 01 StrUCttIIvI ~ fur i. npoUF. dltt~ water. OWflei~ of ~-tt ~:h structu~ a~-e requested to fill out as conlj)lctcly

as possible this r~sp~t st  foi -ssi f - r  e;~ch such darn or reservoir e-~. ssc d withL-i the ~~atc of New York for which no plans

or icisorts i-eh’tivc tlhr ..ItO arc on file in this~ Department , ~-~;d to retunt t1~: repol-t form , together with prints or

p1~oto r.t~li— c-xplsr atory tL~-i-cc/ to thi3 departincn.t . - 
- - 

-

Cro to)~ :c~i:L
j  Div~-r~ ;~~f~~IS• •~~~ I~~

i. Tli~ strtac-turc is on - ; , ~~~-r~r.~-ii-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
the

Town of;~.O1xtheLs.t County of .i~-~~-
11~--~ x :--1~-e~ -.-Yo.~~ — 

S

abo-ut-- ~—-1 -/4----F~-i-i~~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C
(1_Il. tX4.~t S S I ~ Ij 5 ~~C ~.fl ~~~~~~~~ Il IIC- l : s  ~~ %1~~ 1 I’.i-Wi5 5 5 I 5 1 . (S3ITI, V.1•A5~C 51.111 4 CISl5 .rCiadS O~ 114.1(1111 Cl iS 11-~ia. -lt ) 

• 
y

~~. Is an po:-t of the sti-ucture built upon or does itS pond flood any State lands? rt~ 

~~
. The name and a1drc~s of the owner is~.thC ~~~~~~ ‘iork 

~~
. The structure is used for i oi~n~.itg z~..t-t~r .ior. ~ ater su.o-aly 

c. ‘I’he material of the i-ight b~ml:, in the direction with t h e  current , is ; at the

spiihway crest- elevation this material lia-~ a top slope (If .. inc-lies vertica l to a foot horh~ontal on the

center ilne of the structurt- , a vertical th ickness at this c!cv~It ion of feet , and the top surface extends

for a vertical height of feet above the spill-vr.y crest.

b. The material of the k-ft bank is ; has a top slope of inches

to a foot hori;:ontal , a tlIick!~csis of feet . 1141 a hd~lit of ftct .

~~~~~~~~~~ 
;. The n:durn l niat erini of the 1,.-~t 1.11 v.-i li’-h the s. -~ I ~:rc rests is 4 - ’.Iy .  sand , gravel, bouhdci-s, j yral,j (c, sha ’e,

sl-s~.c . listiestcsnc . etc .) -

~~

i 

~ 
S. ~taI~ tl ;s.~ r1ia r.wt~-~- 411 t1i~ Iw .•tl ~5 t 5 ~~ t~ 4, - ) ) 5 5 p 1 ~~~. ‘ S I  s5~-.p.-~t lo the 15 1am . .4. perviotI m~s, water bearing. s.,t~ i

.
~~

(If ul-.jhl?IIEC II) ~Sit — IIrI ~l III ~V.I (  r, uni •-IrmiI’- . et 
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9. II tile 15(41 iS ~ll l:i~ ~ i-Il. i l— V t h e  h t v & -r s is ‘I i,.( bfl Li s ~r II  .din~- - 1? . . I f i~ ~eii~ ell ~‘ha t k the

di i~s-t ion of 4(
~ 

s f 4 7 4 1 5  it ~5I .~~t 
~~~~ 

sp i i-ci~tt ive to the II ~:i~: of ti le- SI I~IiI1 sI suet tire and t ha — tadinat u5n lIlt . I s  lirce~ ks:t

( 
(I tile ils\ CtS ill a plane j ’_erpt 1; lid uhll r to th e  h,;i~ssnl.il out s~r.spiu;:;~ 

so. What is the LhlickIa -115 of the l~~~~rs? 

y r .  Arc there any pos-otis scams or fissuri-s~ 

12. The watershed at the above structure and draining into the pond formed thereby is_ ~__.._ . ... squnre miles.

13. The 1,oi-1d area at tlic’ spillwrsv crest elevation ic .i~4. acrc~ and the pond irnpoun s ..~~~
8 .ffi.

u:l~ic fect of water. 
-

i~~~. The lirix:flltlfll f ow of the s~rcam at the structure ~~~ cubic feet per second on

II’~ ’ II

‘s- Hiss the spihlway capacity ever bc-ext exceeded by a high flon- ? 
Can any poSnahic focd fiow from the vend otherwise than through the wastes noted unde r i~~ and r8 of this

icport~ If so, give the iccatien , the length and the c-kvat ion relative to the spiihvay crest and the

cl:aract~r and sic’pcs of the ground of such possible wastes 

i6. State if any dam age to life or to any buildings , roads or other proj erty could bc- caused he ~~~~~ ps)s•~ible
faihire of t h e  above Structure. Dcsc~-ibe the locution , the character and th ~ use c.f l;uil .ii~~.; below the structure
w hich might be damaged by any failure of the structure ; of roads adj t.’r-n I; to or cross ng the stream below the
structure , giving the lowest elevation of the roadway above the stream L-c~ illisi ga-~ng the sit-ape, the hei~ht and the
width of stream openings ; and of any embankn~ents or steep slopes thai :iy iood could pass over. Also indicate

the chari cter and use made of the ground bc~ow the structure 

In c~tsc the dam-- should. fail,- t~~ ---r o-l~ asod. - w’i.-!;tr woul d. f1o-ri--~o~~---the 

~~~~~ 1~ranc~i of the C~o ton ~tvor.. into- the i:ev; C~ oton Re rvoj -r~ - rt --~Lis—----

ttuic e of abou t 2-1/2 -mj -j os( ;;o grea t -- -~~:ni n.~-e or 1o~~~- -o-!”-li-fo~-wo-ul-d 
occur.

17. \V.ISST nS. The sp~~tvny of the n l—o ~-c strucinvu ~~~~~ feet long in the clear; the waters are~
lie-Id at the ri~;hit end by nn.~ artji...th’.rn t~i~ to-p of wi ie!-i i~: ).O k-ct above the s:~~~~ty~
crest , and has a top width of 15 feet; ext-i al he k-ft n~ L I -v -

~ ~~~~ ~‘-‘~I~ , the
t4 p of v.-hidi i-; 10 fe-at abo ve the spfllway c-rc- -~, ~snd has a I t ,  v~’I~h of feet.

2
x3. ‘f l _ r e  j - s ~~ fet. r-c1 S) -~ 4l:scnhir~ c4 j ) ;I s’ .~~ 3 ! . ~~S!i ’ .I ;fl- 5 - -- I i i : - n ~~(-r~~:’-l t 1 :’: liott oxu i- 1 

i~. .~t b~k,~- the spiihv-iy creI ;t ; esul a (slui t1, ~;aI e out !-.-t) ~-. .~isl i-i t he ‘:i -rir he 

:t- li~~b , and the bottom k ... [Lit bt-1~w I C  - ; . i ! \ . 11v cL~t~- l_ t .
- 
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no
rI ~ As-nox . Below thc spill~vav ( 1st-re isX~ apron ii ~:of...t-.ut~. i--h~~a j~~~~ navcj . ~~~~~~~~~~~~~~~~~

i-k i:nd -feet tllicl:. ‘J he downstrea m sid e of the apron: has a t ldcl:ness o f . ~~~~~~~~~~. feet

( ~ox ,vidtli r-f feet. 
-

2 D. I las t I e  ~tt-ticture any weakncsrc-s which arc liable to cause its failure in high fio~vs’ -. 

1\ /__—~I Y L- ’ s

c - i .  ~-xexcrciiEs. On the back of t 1i~ -rd-port make a sketch to scale ~or each different cross-section of the above

struc~ v ie  at the greatest depth; giving thL - height and the depth from the surface of the foundation, the bottom width,

the I c ,  ~\ j dth (for a concs-ctc or maso-ury spil~way at two feet below the crest), the elevation of the top ia reference

to the- sjsillway crest , the length of thc section , and the material of which the section is constrLtctcd; on the spillway

r cti~x show a cross seclica of the apron , giving its width , thicki-tess and material , and show the abutment or wash

n-ali at the end of the spiiiu-av , giving its heights and thicl-:ness. Marl: each section with a capital letter. Also

sketch a plan ; sho~v the abovc sections by their top Iincs, giving the mark and the length of each ; the openings by

th eir horizontal dimnc-rs!cn ;s; the al u1mu~ts by their top width and. top lengths from tixe upstream face of the spill-

way section ; and outline the apron. Also sketch an elevation of each end of the structure with a cross section of

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

2 2 .  WAInR SUPPLY. The v.-atcrs impounded by the above structure have (~~) been used for a public water

sur-p~y sinc~ 19-il bY... the..C~ity o-f j~ew- --~ ork ._ 

~~ts FAG~I Is s~s~ Qua1,Iry 
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s~ :: t n .

‘flu nu n  :l’~-r . ~~~~~~~ :s -l ~~ ni  i - n  : :h:-rg- - l~~~S. ~ 
-

.- i~ - - 
- : - ~~

. n :  -

~
s
~~i dr:~vi ~1 the w:- t - -r vt~t ii  ht H-~d Il i~- darn.  ar :  :~s f-1 ~ :: ~~~~~~~ -

At the t irne~~ this ~ ~ectkni (iii ’ \vate-r level above Ux e daii~ ~v~s 0 ~~~
-
. .~~~~~~~~~~~~~~ i~

‘- .~~. ..- 
tJ ’c crest of the’ s’)Llhvav. -

~b.ivc

(St.xte bri~!~’, ::s th.~ spacs bch w, wh..-t l:er, in ~-o’u judmaI~~it, thi i~ ni L iii ~. 3l! 22:~:~~~n:t, or ~::—1 c I ; !i: -’n , .~e~:t ’~i~ ~.~r::c-~~~rIany 1c2k ~ or c- :c~5 which you r-laJ have obser~ c-J.)

~~~~~~~~~~~~ ~~4 ~

.
— A -  — ~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘74~/2~~~~
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