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Name of Dam: Middle Branch Dam

State Located: New York

County Located: Putnam County

Stream: Middle Branch of the Crotan Rive
Date of Inspection: July 17, 1978

ASSESSMENT OF
GENERAL CONDITIONS

Middle Branch Dam is an earth embankment with a masonry
corewall, about 615 feet long and 94 feet high at its maximum

bedrock, are located west of the structure.

Significant seepage - and saturated ground were noted at the
junction of the west abutment and the downstream slops of the
earth embankment. This condition should be monitored on a
regular -basis to: determine if the flow increases or if discoloration
and fines migration develop. The trees and brush growing on the
downstream slope near the west abutment have a deleterious effect
on the compacted earth embankment. This vegetation should be
cut near the ground surface so that conditions of the abutment can
be assessed, and the root systems of the trees investigated to
determine if they should be removed.

Examination of the results of the hydrologic/hydraulic analysis
indicates that the dam would be overtopped by all floods exceeding
approximately 58 per cent of the Probable Maximum F lqgt;l.). ').m,,f
‘\\“‘. 3 '// ,’!(I,’.
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PHASE 1 INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM
NAME OF DAM MIDDLE BRANCH DAM ID# 00034

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 and Gere
Engineers, Inc. and the New York State Department of Environ-
mental Conservation.

b. Purpose of Inspection - The purpose of this inspec-
tion is to evaluate the structural and hydraulic conditions of Middle
Branch Dam and appurtenant structures, and to determine if the
Dam constitutes a hazard to human life or property.

1.2 PROJECT DESCRIPTION (from information supplied by the
New York City Department of Environmental Protection)

a. Description of Dam and Appurtenances - Middle
Branch Reservoir is located in southeastern Putnam County and is
abput_13} miles west of the Vlllage of Brewster, New York. The
dam is constructed across the Middle’ Branch of the Croton River
which is also blocked by the Croton Falls Dam located about 2%
miles downstream and to the southwest. The upper reaches of the
Croton Falls impoundment extends to the downstream toe of the
Middle Branch Dam and forms the stilling pond for outlet works.

Middle Branch Dam is a homogeneous, earth embankment
with a masonry corewall. The structure has a maximum height of
about 94 feet, is approximately 615 feet long and has a top width of
about 50 feet. The upstream face of the dam is about 4.5
horizontal to 1 vertical; the downstream slope is about 3 horizontal
to 1 vertical.

The spillway, located west of the embankment, consists of

a 100 feet wide ungated flat crested, cut stone weir and an outlet
channel.
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Discharge from the reservoir is accomplished through two
uncontrolled inlets located in a stone masonry intake tower
upstream of the embankment. The flow passes through a brick
lined, horseshoe shaped tunnel (8 feet by 8 feet) to a vault which
houses two 36 inch gate valves. Two conduits, housed in a similarly
constructed tunnel, continue downstream and, after passing through
a stone masonry gatehouse adjacent to the downstream toe of
slope, the two pipes bifurcate to four 20 inch diameter pipes.
These pipes continue about 120 feet to the stilling basin where each
one terminates as a vertical fountain-type orifice. Refer to Figure
5 for a plan and section drawing of the outlet works.

Middle Branch Reservoir is part of the Croton Water Supply
System; the Dam and Appurtenance Structures are owned by the
City of New York and operated by the Department of Environ-
mental Protection.

The Middle Branch Dam, originally called Tilly Foster, was
designed by The Aqueduct Commlssmners, City of New York and
was completed in 1878.

b. Size Classification - Middle Branch Reservoir was
designed for a storage volume of 4.005 billion gallons {12,300 acre-
feet) at the maximum operating pool elevation of 371.55 feet mean
sea level (MSL). The dam has a maximum height of 94 feet. Both
of these criteria place the structure in the intermediate size
category as defined by the Recommended Guidelines for Safety
Inspection of Dams.

(] Hazard Classification - Middle Branch Dam is
located about 2% miles upstream of the Croton Falls Dam. A
failure or overtopping of the Middle Branch structure would allow
flood waters to discharge into the downstream reservoir. This
might cause failure or overtopping of the Croton Falls Dam and
result in the possible loss of many lives and extensive property
damage. Therefore, the structure is in the high hazard category as
defined by the Recommended Guidelines for Safety Inspection of
Dams.

1.3 PERTINENT DATA (from information supplied by the City
of New York, Department of Environmental Protection)

a. Drainage Area - The drainage area of Middle

Branch Reservoir is 21.31 square miles. Lake Carmel is included
within the drainage area and is located on the Middle Branch of the
Croton River about 5 miles upstream of the Middle Branch Dam.
The surface area of the reservoir at maximum operating pool
(Elevation 371.55) is about 428.,2 acres.




b. Discharges - Discharge from the reservoir is
accomplished by means of twc 36 inch manually operated gate
valves located in the outlet gatehouse. Invert elevation of the
outlet tunnel at the intake tower is 306.0 feet MSL. The maximum
pool elevation of 375.55 feet MSL was recorded on Octuber 16,
1955 and corresponds to a discharge of 2,640 cfs aver the spillway.

c. Reservoir Data

Maximum Operating Pool (Reservoir at El. 371.55)

Length - 11,000 feet
Area - 428 acres
Volume - 12,300 acre-feet

Top of Dam (El. 380)

Length - 11,050 feet
Area - 429 acres
Volume - 16,150 acre-feet

Maximum Pool (PMF El. 382.75)

Length - 11,100 feet
Area - 430 acres
Volume - 17,100 acre-feet

B o.00ee o =o - o oe o L®® = v @n w v & .es ego

d. Dam Data

Type - earth embankment )
Top Elevation - 380 feet ;
Height - 94 feet (maximum)
Streambed elevation at centerline of dam - 303

3 feet

Length - 615 feet

Top Width - 50 feet

Side Slopes - upstream slope 4.5:1 (horizontal:

vertical), downstream slope (3:1)

Zoning - none

Impervious Core - 8 feet thick masonry corewall

Cutoff - none

Grout Curtain - none

e. Outlet Works - See Section 1.2.a.
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f. Engineering Data - The information available for
review of Middle Branch Reservoir included the following:

1) Data Table - New York City Reservairs,
2) Profile of Flow Diagrarn for Croton Sys.om,

3) Plan and Section Drawings of Dam, Spillway and Outlet
Works,

4) Dam Report by the Conservation Commission, State of
New York, dated August 6, 1915,

5) "Report of a Structure Impounding Water", State of New
York, Department of State Engineer and Surveyor (undated).

1.4 OPERATING AND MAINTENANCE PROCEDURES

a. Operation - Two 36 inch diameter drain pipes, used
for drawdown are controlled by means of gate valves located in the
gatehouse at the downstream toe. According to Mr. John Birrell,
Section Engineer, New York City Department of Environmental
Conservation, the valves are exercised every six months. Reservoir
elevation readings are taken daily.

b. Maintenance of Dam and Operating Facilitics
According to Mr. Birrell, maintenance is performed on a "most

@ T DRI e s her catie M e diRe M eh - T
c. Flood Warning System - According to Mr. Birrell,

inspection crews are placed on round the clock duty during periods
of high runoff. Reservoir levels or unusual observations are
reported to Mr. Birrell and the Deputy Chief Engineer. Mr. Birrell
would contact local police and the Civil Defense for evacuation of
downstream areas in the event of impending failure or overtopping.

e g e




R

Lt d g b L S Rl i & LG R A ALy ¢ s s
e L Fl gt

O r—.

SECTION 2 - VISUAL INSPECTION

2.1 FINDINGS

a. General - The field inspection of the Middle Branch
Dam took place on July 17, 1978. The reservoir water surface
elevation was about 370 feet MSL during the inspection. No
underwater areas were inspected.

b. Dam - The riprap protecting the upstream slope is
composed of subangular stone ranging from 6 inches to 2 feet in
diameter. A number of shallow depressions exist in the upstream
slope protection giving the surface a gently undulating character.
A copse of small trees and brush, on an otherwise clear slope, is
growing at the junction of the riprap and grass near the west
abutments.

The grass covering the upper portion of the upstream slope,
crest of embankment and downstream slope is mowed a few times a
year according to Mr. John Birrell, Section Engineer, New York
City, Department of Environmental Protection. No misalignments
were observed on the downstream slope. However, a large area of
saturated ground and several springs discharging rust-colored water
were noted along the west abutment. This wet condition extends
from about 20 feet below the crest of the dam to the toe of the
downstream slope and is characterized by a lush growth of trees
and brush. The seepage has cut a channel which conducts the flow
down the intersection between the downstream slope and natural
valley abutment. The total visible discharge at the toe of slope
was estimated to be about 0.5 cubic feet per second (cfs) at time of
inspection. The eastern end of the downstream slope and abutment
area is also covered with trees and underbrush but there is no
evidence of seepage or wet ground conditions. The outlet
gatehouse is constructed within the downstream slope at the east
abutment. The riprap protecting the downstream toe consists of
large, flat stones (1 to 3 feet in diameter). Some grass and bushes
are growing between the stones.

(o), Intake Tower and Appurtenances - The stone
masonry of the intake tower is in very good condition. Accordmg
to Mr. Birrell, there are stoplog slots for each of the two inlets in
the tower; the access hatch to the interior of the tower was bolted
down at time of inspection. Mr. Birrell stated that the valves in
the vault have not been operable for twenty years and that an
atternpt to operate them a few years ago was unsuccessful. The
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downstream outlet gatehouse appeared to be in good condition;
however, one of the two valves housed in the structure was
discharging water in a fountain-like fashion from its stuffing box.
Mr. Birrell stated that attempts to repack the valve have been
unsuccessful and that it is scheduled for further repairs.

The cut stone blocks forming the spillway crest appear in
good condition, but have been slightly undermined. Although the
reservoir level was about six inches below the spillway crest at
time of inspection, the joints were allowing some discharge into the
outlet channel. The upper reach of the discharge channel has a
very mild slope and supports a heavy growth of brush. The bedrock,
which forms the base of the outlet channel, provides a non-uniform
surface for energy dissipation at the exit of the spillway channel.

d. Reservoir Area - The natural ground surrounding

the reservoir has a moderate to steep slope and is well covered
with trees and brush.

b




SECTION 3 - HYDROLOGY/HYDRAULICS

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 6 hour
Probable Maximum Precipitation (PMP), using a loss rate of 0.1
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 initial water surface elevation equal to the crest
of the spillway. The peak inflow and outflow rates were calculated
as 18,900 cfs and 18,200 cfs respectively. The peak outflow
corresponds to a stage of 11.2 feet above the spillway crest (2.2
feet above the top of dam). Inflow and outflow peak rates for one-
half of the PMF - were calculated as 9,490 cfs and 7,300 cfs
1 respectively. The spillway capacity was determined to be 8,910
cfs. Although the spillway capacity is insufficient to pass the PMF,
it will safely discharge at least 3 PMF.

g R

o

e - sk

A drawdown analysis was performed assuming discharge
from the two 36 inch diameter pipes and the starting water surface
| at the spillway crest, and 2 cfs per square mile inflow (42.6 cfs).
1 According to the calculations, complete drawdown of the reservoir
would take 55 days.

e SR LGP 5 0

e T
e

s i e D S AT T S G

T i pon
R 0N S i AR N




Sihin gt G ¢

patn g

A B

Sk 3 sy,

2 coaiobe L gl

P E——

TN TP 1 e

SECTION 4 - STRUCTURAL STABILITY

4.1 VISUAL OBSERVATIONS AND DATA REVIEW

Visual inspection of the Middle Branch embankment did not
reveal evidence of misalignments or settlement in the crest and
slopes of the dam. However, the discolored seepage and saturated
ground observed at the west abutment indicate the existence of
uncontrolled seepage and possible fines migration which could lead
to an unstable condition.

No design data was made available for Middle Branch Dam.

4.2 GEOLOGY AND SEISMIC STABILITY

Middle Branch Reservoir is located in the New England
Uplands physiographic province. The rocks in this province are
either metamorphic or igneous, and the land forms show a close
relationship to the relative durability of these rocks. The
embankment was constructed across the Middle Branch of the
Croton River and is founded upon Precambrian metamorphic biotite
and granitic gneiss. The spillway and discharge channel were
constructed in the bedrock forming the north valley slope and are
separated from the west dam abutment by an outcrop of the same
formation.

No fault zones or lineaments are known to exist in the
vicinity of the reservoir. The structure is located in Seismic Risk
Zone 1 of the Seismic Zone Map of Contiguous States and it
appears that static stability conditions are adequat= for
earthquakes. :




SECTION 5 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

5.1 ASSESSMENT

Visual inspection and analysis of the available information
reveals that the embankment has a potential piping problem.

The uncontrolled seepage and saturated ground along the
downstream slope near the west abutment is indicative of possible
fines migration through the embankment or along the contact
between the structure and natural valley abutment. It is also
possible that the rust colored seepage is from discharge channels
which may have formed through joints in the bedrock abutment.
The discoloration may be attributable to iron oxides resulting from
chemical weathering of ferromagnesian minerals contained within
the local bedrock formation.

g The root systems of the trees and brush growing on the
E, downstream face near the west abutment have a deleterious effect
! upon the compacted materials in the embankment and provide
l seepage paths which may lead to future piping and failure of the
structure.

5.2 RECOMMENDATIONS/REMEDIAL MEASURES

The uncontrolled seepage on the downstream slope of the
west abutment should be monitored on a reqular basis to see if flow
increases or if fines migration can be detected. If either of thase
conditions develop, a subsurface investigation program should be
initiated at several sections of the embankment with emphasis in ]
the west abutment areas. The investigation should include, but not f
be limited to, the determination of the composition and in situ
properties of the embankment, corewall and foundation materials,
and to detect possible fines migration. Results of this program
should be used to establish if the materials are satisfactory as
designed and constructed; and to perform seepage and stability
analyses of the embankment.

i The trees and brush growing on the western portion of the
| downstream slope should be cut near the ground surface so that
i conditions at this location can be further assessed and monitored on
a regular basis. A further investigation should be made to
determine the extent of the roat systems before remedial measures
can be recommended.

The inoperable valves in the vault and the leaking gate
valve in the gatehouse should be repaired. 1
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BOYDS
CORNERS
RESERVOIR
EL.580

WEST BRANCH 4
RESERVOIR ,
EL.503.2

BROOK RANCH  mMipDLE
EL 4I6 S EL 4|6 BRANCH

TO DELAWARE l
AQUEDUCT:

'CROTON
FALLS
DIVERTING

LEGEND

~~ —~—~——— = NATURAL WATER COURSE.
—— = o = — = TUNNEL AQUEDUCT.
= GRADE AQUEDUCT. |

NOTE

ELEVATIONS OF RESERVOIRS ARE AT MASONRY
CREST OF SPILLWAY.

FIGURES SHOWN IN RESERVOIRS ARE CAPACITIES
IN BILLION GALLONS.

ELEVATIONS REFER TO M.S.L. SANDY HOOK.




AMAWALK
EL.399.5

CROSS
RIVER

EL.329.5

CROTON

HYDRAULIC PS. TO
DELAWARE AQUADUCT

HYDRAULIC PS.
TO DELAWARE
AQUADUCT

NEW CROTON
RESERVOIR

EL.1955

MUSCOOT
RESERVOIR
EL.199.5

CITY OF NEW YORK
i, BUREAU OF WATER SUPPLY

PROFILE OF FLOW DIAGRAM FOR
| CROTON SYSTEM

N FIGURE 3 s
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Scale: 1inch:=1.7 miles
NN
bgpc- biotite, quartz, plagioclase § Xi-marble

Am-Amphibolite

bg- biotite, granitic gneiss

qtcs-quartz, feidspar,gneiss Figure 4
Geologic Map

Xm-schistose gneiss

Xgb-gabbro,hornblende,gneiss
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SOUTHEAST ABUTMENT AND DOWNSTREAM SLOPE

TOE OF DOWNSTREAM SLOPE




WATER DISCHARGING FROM
36 INCH GATE VALVE

HEAVY OVERGROWTH AT NORTHWEST ABUTMENT
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JUSTIN & COURTNEY, INC.
Division of O’Brien & Gere Engineers, Inc. sueer No / or Vo)

PHILADELPHIA, P
. _ g pave___7/14]Y8

NAME OF CLIENT N Vsb EC
CompP. -v.___l- &
prosecr___ M IDDAE BEANCH PESERVD/E i M.

PMP cast of the /05° meridion foc an 2rea of 10 ry.m-'/es ond € hou
durglion is 24" 3&"0(\:/.'/\7 fe besi?n of Small Danms, Scs, F",‘j' /5

bm.‘aa,e Ares = 2/ 3/ ce.m:lﬁ
Reduckion jn order do Prou.‘o(p for ,‘mperfec/ i 1 fag
Storm isohyetal f)aHems to +he thope of2 ,oarkmlar basin .

eejuq+§an F&c"vf‘ - /8.6 *e
G-bhr. PP = 24 jnches w 0.814= 19.63¢

Fiqure 1b |, Zone 2
G he. PMP = 19.£36 % 0:92 = 18.0 inches
/]2 he. PMP = 1983 X fjod = 28,3 incles —= ~]8.0 = 2.3
249 he. PMP = 17.€30 % //3- = 22.0 sacke¢ —>» ~20.3 =14 7"
éP= c-é (L”an)o.g
= 220 (15273 = 8.08 he
To & £P/515‘ < /.47 hrs. Use: g = L5 hrs.

{_-ﬁz= £p + 0.25 (s~ t,.) 2 8.08 ¢0.265(15~/47) = 8.0 hes,




NAME OF CLIENT,

PROJECT

B —

JUSTIN & COURTNEY, INC.
Division of O'Brien & Gere Engineers, Inc.
PHILADELPHIA, PA

NYySHeC

midre BRANCH PESELVOIL

6 HR. ~ /8 inch

rin

o-\|.5

/-5"‘3. o

ot -

45 ¢.0
tLo-7.5
v.5- Q.0
Q.0-)0.5
/0.5~ (2.6
/2.0-13.5
/3.5- /5.0
15.0- fb.5
16.5- (8.0
160~ 9.5
)a.5-21.0
21.0-22.5
A2.5-24.0

tMme Disteibution

}?-Is(Zonef
‘?% ot )

Accurmuls te

SHEET No. 2

OF___Q

oare__7/19/78
COMP. BY. ‘ W

CHECKED BY DBC

Ehe. PMP Pme

£7 0 /70.-3
6.0 /3.7
i R /5.9

/et . © /8.0

.2

6.2

Znecement

.2

0.2

/0.3
24

2.2

2.4
o b
0.6
ok
0.5

0.3 1

6-2
0.2

0.2




JUSTIN & COURTNEY, INC.
Division of O'Brien & Gere E’nglneen. Inc. sueerNo._ 3 ___or___8

PHILADELPHIA, PA
pare__1]14]78
NAME OF CLIENT. N VSDEC i B g 7 2
i MiDDLE BRANCH PESERVOIL PRIETRINS YA W

THIRD QUABTILE DISTRIBRLT7ON

i3 U 5000 S

: Time Adjusted Pmp
3' d\r-s 3 Tneperents s PMP
-5 0.2 o.2
| 4£-3.0 S 0.4
| 30-45 0.2 o.b 1
4.5-¢.0 0.2 .8
6.0-7.5 0.2 /o 4
‘ 725-9.0 a3 1.3 ]
' 4.0- 0.5 o.b &
/0.5-/2.0 A 2.5
120~ 2.8 2.) 4.k
: /3.5- /5.0 3.4 8.0
" /5.0 .5 Jo.3 | /8.3
/b.5-18.0 2.2 20.5
~, 180-1%5 _ .. 211
3 /0.5-21.0 0.5 21 b
! 21.0-22.5 .2 21.8
i 225-24.0 O 2 . 22.0
| a
A-10 ' z




JUSTIN & COURTNEY, INC.
Division of O'Brien & Gere Engineers, Inc. sueer No 49 or__ 8

PHILADELPHIA, PA |

N yYSPEC oae_7/20/78

' NAME OF CLIENT, céur. — Lo ;
‘ PROJECT M 1DOLE BZANCH EgSEZVa/B CHECKED BY. -b BC %

Sl T, i i o O

bisckar%e Caeaai'!'y Lo outlef P;PQS:
H* Elop, ¥ vier 24k
2 .;ke;} + Kki_i g P 1 kg
" H e avsilable head
Ke = entronce /ags coe&icient

KL = écﬂd /DSS C@em"cien"'

K, = value [oss coe@icient

‘1_(- s 2.87 nz_é_}_(z (6‘262.) Brater
d V=

= 1.87 (o.m3)L £00 @35...’1‘ - 4'é_‘f_t

2 z
, & 3
Kes0. & £ = 008 K = o0.07
e 6.26 &
; - i 2 ‘
: s b.25, 2 = 0.0049427 @
279 G2)* |
i
.3
® = 14.) H*% ’

A-11




JUSTIN & COURTNEY, INC.
Division of O'Brien & Gere Engineers, Inc. sueer No._aLor__g_

PHILADELPHIA, PA
pate___27/2c/78

NAME OF CLIENT, NYSDEC CouP. BY Lt

PIOJICT_—mem&S._spVO/e CHECKED BY. ABC

Aces of wstee curfoce at Spillwsy Crest is 428.2 acres

i} i 2 Wi

‘s AH &1) spinws,  STORUEGHD) QB erst-% £
: Above spillws, crect  G3)ioo HY% Rbove spitlossy crest
e o o o o
f / 230 4228.2 ) 230
g 2 733 gse.4 o 723
3 s 12846 B T
| 4 2646 172.8 o 2040
s 390 214).0 o 3670
? 6 4850 25¢9.2 o 4850
7 éli12 29974 o 6l

é A7 34256 o 74¢7
9 8410 - 3853.8 o 84910
5 /70 /0430 4282.0 2030 12466
? /! /2639 42/0.2 s70 17779
§ 2 g s34 osae 24264

L}
A-12 i




JUSTIN & COURTNEY, INC.
Division of O'Brien & Gere Engineers, Inc. sueer No.._L___or_&_
PHILADELPHIA, PA =
DAT __B.LULLZE.____
NAME OF CLIENT. NVYSDEC PRSP . i
Saciaees MIDDLE BRANCH PESERVOIE cuecxennv_ DBE i
=2
..... B

S

Q

§ =
L

4

k /

W : MSCHARGE RT ToP 6F Dam

5 & r/ (8,900 cfs)

O

o g

A g

a /

-
P
o Zo 4o ¢o Eo g

% 0F PMF

A-13
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o A M 300 e A bl S B DG 3 o

JUSTIN & COURTNEY, INC. :
Division of O'Brien & Gere Engineers, Inc. sueer No S

PHILADELPHIA, PA
oare__ 1/20[78
NAME OF CLIENT. NYSDEC i 4 ‘c‘;/
PrOJECT MiDDLiE BRaAnCH PESERVOIE —  cuecxen sv— D6

Capscidy = 4.005 Bittion gallons
T Joos5 Milen g*atlms
< 4eos (3-06’895 Acre -Feet
= /2,291 A-F
Cize Class Sication - Triermed ate

S%omujc ¢ sece & 12,291 < Sg000  A-F

HEIGHT ¢ 46 & G4 £/00 Feat

M3ximum s)o.'lmay copacity witheut overiop the Doan is
&lo c'(s-) 2bout 743 ol PME - Ouiflow ReakK Discl\'af‘?e

CAl4




JUSTIN & COURTNEY, INC.
Division of O'Brien & Gere Engineers, Inc. sueer No. a OF 8
PHILADELPHIA, PA
s 2 pate__8/1 |78 1
NAME OF CLIENT. st_kéé D :
: cowr.v__YBC
PROJECT m lbwwm’ £ CHECKED BY. CeY

Dep-}k - spillusy +o outled = &/ feet

Velume o4 reservoir = /2,29/ s - feet-

‘ Q= 2 Cl4-l> Ho'! | &) (B=se Flow) = 2(rs/semile) 21.3 (o, M:|e)
= 4.6 CFS

V= 12200 = Q28.244) [20) + AsJzca))

Az-: 262.L acres

NP

i :
Q & a" : A (C‘:s\ éehes) dws ) dnrs )
S 2! Hm;‘ éﬂs}y Ry AYGAres At 24+
/0 56 211 |68 366.8 278 278
; /0 46 1?1 A8 4.0 249 £27
f
’ /0 26 169 126 2310 222 74¢
/0 26 144 el L7 e 200 Q49
/0 A I3 70 /el.0 (76 Hn2s
/1 45 bt . fan R 203 132¢
oo Time oF pﬂﬂ:/.fsowu £ /328 )24 T ££ Days i
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el vens built in or about the year 70 g0 Lofnd wes extonsivedy reraired or reconstructed
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STATE OF NEW YORK g
SEPARTMENT OF
tate Tovineer aud Surieygur
ALBANY

Report of a Structure Impounding Water

To assist in carrying 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 property and the crection, reconstruction
or maintenance of structures for inpounding water, owners of such structures are requested to fill out as completely
2.5 possible this report form for cach such dam or reservoir owned within the State of New York for which no plan:
cr reports relative thereto are on file in this Department, and to return this report form, together with prints o

photographs explanatory thereof to i i ddoatin ol Brenel Reservoix

1. The structure is on. Ll i.iddle rranch...

Townof_. . Cemel — Countyof... L R

ecout 2 mile west T

(Give exact distanee and

Nrection from a we swn bridge, dain, village main crossevonds or mouth of a stieran) g s v 1
s d oG R R

2. Isany part of the structurs Luilt upon or docs its pond flood any State lands?.. KO ... e oy R
3. The same and address of the owaer is......! AT O I T O

. 1 b REES e . 5’ -p o
4. The structuie is used for... Ampbounaing water for water subply. .

5. The ma'.rial of the right boek, i the dircction with the current, ... 3 at the
spillivay crest elevation this material has a top stope of inches vertical to a foot horizontal on the
center line of the structuve, a verifeal thickness ot this clevation of . fect, and the top surface catends

for a vertical heioht of. oo oL feet above the spillvay crest.
6. The matevial of the TeE Baitk B8 .ot reeesrieeneny, 1S tOD SlOPE Of e IACHES
to 2 foot horizonta!, a thickness of. . Focbial et OF e nan ool feet.

7. The natural aterial of e il en which the structure resis i (clay, sand, graved, bualders, granite, shale,

L

AR L oy s ko () SN AR SR S i e e e e el

S, State the chavacter of he Ted Dind e beoks in verpeat o tle havdnoa: perviousness, water bearine, oot

of . sposure Lo aicamttolnalon, veilorailey, Gl . camuaei i oo L et v L RSP e S - .

A-25

- . . S —ww—m———




=
|

9. If the bed is in layers, ave the layers hovizental ov juelined? L 1 inelined what is {1

dircetion of the horizontal cuteropping relative to the axis of the ndn structure and the inclination and direetic

of the layers in a plane perpendicular to the horizontal outeropping?. .

1o. What is the thickness of the layers? ... ... ... ..

11.  Arce there any porous scams or fissures?. ... ......

I~ 9 & . . 42 .
12.  The watershed at the above stiveture and draining into the pond fermed therehy is. 1o 21 square milc

13. The pond area at the spillway crest clevation is....
cubic feet of water. )

14. The n:aximum known flow of the stream at the structure was..............eubic fect per second ¢

“(pay

15. Has the spillway capacity ever been exceeded by a high flow? ... ... Yo

Can any possible flood flow from the pond otherwise than throuch the wastes noted weder 17 and 18 of th
3 S 7

report?........ Vs ) e . If so, give the locaticn, the length and the clevation relctive to the spillway crest and i

character and slopes of the ground of such possible WasteS oo
2

16. State if any damage to life or to any buildings, ronds or other property could by causad by any possdb
failure of the above structure. Describe the location, the character and the use of buildings below the struciu:
which might be damaged by any failure of the structure; of reads adjacent Lo or crossivg the stream bolow (1

structure, giving the lowest elevation of the roadway above the stream bed ad giving the

e, the helctd and tl

width of stream openings; and of any einbankments or steep slopes that avy fleod eould poss over, Al fodicar

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

.ihe feilure of this dem could csuse no grest lo.e of .lite OT-Girrpes

£s.1it ds- only-shout 100 Leet up siresw from sho Croton .el € it

17. Wasres. The spillway of the above slructure is ... ofioot lang n te slear; the waters a

heid at theright end by a................... B Yool e e U the top of whist At wbove ke spillves
crest; and has a top Widtly ofi..cni vt i ol Uze teilb el 15 e St pe ety
fopol WIMER IS i feot above the spillway erest, and has a top chih of i feet.

.

A LR DRGSR - R TR TR R
18, Thereis also for fioad dischargeX pipe ... o diehes inet el vevicrand tha tet om i3

feet below the apillivag cvesty qutd @ (sluieo, gate outlet)l. . e o wils i the alar B . 8

fect high, and the boltom e e fuct below the spitinay ove &,

A-26
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19, AproN. Bolow the soiliway there ©s an apron FIEIGE e i
. (Matzial) ;
¥ counrmar silows s heonon b e A Righne st ofs e x xaxxxx bt
e STIS LB CET ST R 5 o
20. 1as the structure any weaknesses which are liable to cause its failure in high flows? ..o oo e

ar. SkeTcues. On the back of this repert make a sketch to scale for each difierent cross-scction of the above
structure at the greatest depth; giving the height and the depth from the surface of the foundation, the bottem width,
the top width (for a concrete or masonry spillway at two feet below the crest), the clevation of the top in reference
to the spillway crest, the length of the section, and the material of which the section is constructed; on the spillway
section show a cross scetion of the apron, giving its width, thickness and material, and show the abutment or wash
vall at the end of the spiliway, giving its heights and thickness. Mark each scetion with a capital letter.  Also
sketch a plan; show the zbove scetions by their top lines, giving the mark and the length of cach; the openings by
their horizontal dimensicns; the abutments by their top width and top lengths from the upstream face of the spili-
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. Watr Suppry.  The waters impounded by the above structure have {net) been used for a public water
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