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NANEN—P
flonorable Hugh L. Carey -

I.D. NO. N1~ME OF DN1

N.Y. 49 Pocantico Dam
N.Y. 445 - Att ica Darn *

N.Y. 658 Cork Center Dam
N.Y. 153 Jackson Creek Dam
N.Y. 172 Lake A.lgorquin Pain
LI. 318 Sixth Cake Dam
N.Y. 13 kitlet Storage Dam

- N.Y. 90 . 
- 

Putnam Lake ( Dog Brook Dam )
N.Y. 166 Pecks Lake Dam
N.Y. 674 Bradford Dam
LI. 75 Stui:geon Pool Dam
N.Y. 414 Skaneateles Darn
N.Y. 155 - Indian Lake Darn
N.Y. 472 Newton Falls Dam
LI. 362 Buckhorn Lake Dam - 

- 
- -

The classification of “unsafe” appl ied to a darn because of a seriously in-
adequate z3pillway is rot meant to connote the same degree of emergency as 

-would be associated with an “unsafe” classification applied for a structural
deficiency. It does mean, bowever, that based on an initial screening, and
preliminary. computations, there appears to be a serious def iciency ip spi ll-
way capacity so that if a~ sey.e~e . storm. were to occur , o re?tOp~I~~ and failure

- .- - •of~ the dam would ~ak’e place , significantly increasing the hazard to loss of
life downstream from the darn. -

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

It is requested that owners of these dams be furnished a copy of th fs letter
and that copies be permanently appended to all reports previously furnished-to you.

. Sincerely yours,

CLARK H. BENN
Colonel, Corps of Erg ineers
District Engineer
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DEPARTM~~ 
OF 

IRICT ~4~~V
S. ARMY

14~W YORK NEW YORK 10007

OCT 1978

NAN~~~~I—F

Honorable Hug h L. Carey -

Governor of New York
4 Albany, New York .12224

Dear Governor Carey:

The purpose of this letter is to inform you of a clarification of the guide-
lines used by this of f ice in assess ing dams under- the National Program of
Inspection of Darns . . 

- 
- 

-

Office of the Chief of Engineers has recently provided a clarification that
dams with seriously inadequate spillways are to be assessed as unsaf e, ron—
emergency, until nore detailed studies prove otherwise or corrective measures
are coqleted. -

- 
The foi lg ing,d~ms in, yo~r~state have ~re~viou~ly been assessed as . having
seriously inadequate spillways, with capability to pass safely only the per—
centage of the probable max imum flood as noted in each report. They are now
to be assessed as unsafe:

I.D. NO. NAME OF D2’~M

N.Y. 59 lower Warwick Reservoir Dam
N.Y. 4 Salisbury Mills Dam
N.Y. 45 Amawalk Darn
N.Y. 418 Jamesville Dam
N.Y. 685 (blliersv ille Dam
N.Y. 6 Delta Dam 

-N.Y. 421 Oneida City Dam
- N.Y. 39 Croton Falls Dam

N.Y. 509 . 

- 

- Chadwick Darn (Plattenki].j . )
N.Y. 66 ~~yds Corner Darn
N.Y. 397 Cranberry Lake Darn
N.Y. 708 Seneca Falls Dam
N.Y. 332 Lake Sebago Dam
N.Y. 338 

. Indian Brook Darn
N.Y. 33 - lower(S) Wiccopee Darn (Lower

. Hudson W.S. for Peeksk ill)

~~~~~~~~~~

— -—.- — __________________ ~~~~~~~~~~~~ L ~~~~~~~~ -. ~-
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PHASE I REPOR T

NA TIONAL DAM INSPECTION PROGRAM

Name of Dams: Bog Brook Dam No.1 and Dam No.2

State Located: New York
County Located: Putnam County
Stream: Tributary to East Branch of the Croton

River
Date of Inspection: July 17, 1978

ASSESSMENT OF
GENERAL CONDITIONS

Bog Brook Dams No. 1 and No. 2 are earth embankments with
masonry corewalls. Neither structure is provided with a spiliway;
however, the reservoir is connected by a tunnel to East Branch
Reservoir which is provided with a 500 foot spiliway.

Two major depressions were observed along the crest of-Dam No. 1;
significant seepage and saturated ground were noted at the junction
of the north abutment and the downstream slope of the embank- 

- . . -.. .ment. The.se.gondit~ons.s%~ould be furthe-r tn~’estigât~d to dè€drr~iir~ethe source or cause, and how these conditions may affect the
stability of Dam No. 1.

The trees and brush growing on Dam No. 2 may have a deleterious
affect on the compacted earth embankment. Trees, brush and
vegetation growing on Dam No. 2 should be cut near the ground
surface and a further investigation made to determine the extent
of the root systems before further remedial measures can be
recommended.

Results of the hydrotogic/hydraulic analysis indicate that the dams
could be overtopped by all floods exceeding approximately 83 per

4
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cent of the Probable Maximum Flood. The East Branch spiliway Is
hydraulically inadequate to pass flood flows associated with the
PMF; however, the spiliway is not considered “seriously inadequate”
as cited in Engineering Technical Letter No. 1110-2-234, May 10,
1978.

O’BRIEN & GERE ENGINEERS, INC.

-

.

Approved by1 - 
/

Clark H. Benn
Co(onel,Corps of Engineers

- District Enyineer

Date: 9P
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRA M

NAME OF DAMS BOG BROOK NO. 1 Ii~iF0006B
BOG BROOK NO. 2 ID/i 00069

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 Bog
Brook Dam No. 1 and Dam No. 2 and appurtenant structures , and to
determine if the dams constitute a hazard to human life or
property.

1.2 PROJECT DESCRIPTION

a. Description of Dams and Appurtenances (From
information supplied by the City of New York, Department of 

•
- - .  - Enyjronmental ..Rratect.iQn.) .The -Beg -Brook dams th-e lO~atefl in ••• •

southeastern Putnam County about 1~ miles east of Brewster, New
York. The impoundment area was formed by the construction of
Dam No. 1, across a tributary to the East Branch of the Croton
River, and Dam No. 2, which was constructed across a depression
on the dividing line between the watershed of Bog Brook and that
of another small stream.

According to the section drawings supplied by the New
York City Department of Environmental Protection, both dams are
rolled earth embankments with masonry corewaUs extending into
bedrock. The upstream slope of both structures is protected by

a stone riprap. Each embankment is provided with a downstream toe
drainage ditch consisting of a trench backfilled with cobbles.

Bog Brook Dam No. 1 has a maximum height of about 47
feet, is approximately 1,340 feet long and has a top width of about
25 feet. The upstream slope is 24 horizontal to 1 vertical; the

-1- 
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downstream slope is 2 horizontal to 1 vertical. Refer to Figure 5
for details concerning transverse sections of this embankment.

A rectangular, stone masonry outlet structure is situated
near the crest and near the center of Dam No 1. Flow into the
structure is accomplished through four openings. one at the toe of
the upstream slope, one at mid-height and two at operating pool
level. The two lower inlets are controlled by sluice gates (each 3
feet by 5 feet) housed in the structure and are provided with
stoplogs upstream of the gates. The upper two inlets are controlled
by stoplogs placed in a slot immediately downstream of the sluice
gates. Refer to Figure 6 of the appendix for a detailed section of
this structure.

Two thirty-inch diameter cast iron pipes, housed in a
horseshoe-shaped brick-lined Ltilvert , convey the discharge through
Dam No. 1. About 30 feet beyond the downstream toe of
embankment, the conduits pass through a vault containing two
horizontal stem gate valves. The pipes continue downstream about
200 feet where the discharge from each pipe exits through a
fountain orifice into a common stilling basin. (See Figure 8 of
Appendix).

A second stone masonry outlet structure is situated on the
south abutment of Dam No. 1. This structure houses two gate
valves and a butterfly valve which control discharge into a 10 foot
diameter, brick-lined connecting tunnel. (See Figure 7 for details).
The tunnel is 2,200 feet long and is used to maintain the same
operating pool level in Bog Brook and East Branch (Sodom)
Reservoirs.

Bog Brook Dam No. 2 has a maximum height of about 23
feet, is approximately 1,936 feet long and has a top width of 12
feet. Both the upstream and downstream slopes are 2 horizontal to
1 vertical. See Figure 5 for transverse section details.

Bog Brook Reservoir is part of the Croton Water Supply
System; the Dams and Appurtenant Structures are owned by the

- - City of New York and operated by the Department of Water
Supply.

Bog Brook Dams No. 1 and No. 2 were designed by the
Aqueduct Commissioners, City of New York and were constructed
by David R. Paige & Company between February 1889 and August
1893.

V 
- 
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b. Size Classification - Big Brook Reservoir was
designed for a storage volume of 4.4 billion gallons (13,500 acre-
feet) at the maximum operating pool elevation of 417 feet mean
sea level (MSL). The maximum heights of Dam No. 1 and Dam No.
2 are 47 feet and 23 feet respectively. Since the normal storage
volume is between 1,000 and 50,000 acre-feet, the dams are in the

- - intermediate size category as defined by the Recommended
Guidelines for Safety Inspection of Darns.

c. Hazard Classification - The Village of Brewster,
New York is located within 14 miles of Dam No. 1 and Dam No. 2.
The topography downstream of both structures is such that
overtopping or failure of either structure would direct flood waters
towards the Village of Brewster resulting in the possible loss of
many lives and extensive property damage. Therefore, both
structures are 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 the Bog
Brook Reservoir is about 3.73 square miles and the surface area of
the reservoir is about 0.64 square miles. Bog Brook and East
Branch (Sodom) Reservoirs together form what is known as the
“Double Reservoir 1”. While these two basins have about equal
storage capacities, the watershed of East Branch is about twenty
times as large as Bog Brook Reservoir. Therefore, to equalize the
supply received by each reservoir, the two Impoundments are
connected by a tunnel which is described in Section 1.2.a.

b. Discharges - Discharge from Bog Brook Reservoir
is accomplished through operation of two sluice gates as described
in Section 1.2.a.

A statutory conservation discharge of 5 million gallons per
day must be maintained to the tributary to the East Branch of the
Croton River.

East Branch (Sodom) Reservoir, which is operated in
tandem with Bog Brook Reservoir, is provided with a 500 foot long
spiliway at Elevation 416.55 feet MSL. Since no spillway was
constructed at the Bog Brook site, the discharge capacity of the
East Branch spillway was apparently considered adequate for both

- reservoirs.

-3-
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The maximum pool elevation of 419.15 feet MSL was
recorded on October 16, 1955 and corresponds to a discharge of
6,240 cfs over the East Branch spiliway.

c. Reservoir Data

Maximum Operating Pool (Reservoir at El. 416.55)

Length - 8,700 feet
Area - 399 acres
Volume - 13,500 acre-feet

Top of Dam (El. 425)

Length - 9,500 feet
Area - 405 acres
Volume 17,130 acre-feet

Maximum Pool (PMF - El. 425.5)

Length - 9,600 feet
Area - 408 acres
Volume - 17,460 acre-feet

d. Dam Data

Type - earth embankments
Top Elevation - 425 feet (Dam No.1 and No.2)
Original Ground Elevations - 378 feet (Dam No.1)

402 feet (Dam No.2)
Lengths - 1,340 feet (Dam No.1); 1,936 feet (Dam

No.2)
Top Widths - 25 feet (Dam No.1); 12 feet (Dam

No.2)
Side Slopes - upstream slope 25:1 (Dam No.1)

upstream slope 2:1 (Dam No.1); down-
• stream slopo 2:1 (Dam No.1 and No.2)

Zoning - none
Impervious Core - rubble masonry: 10 feet wide

at base narrowing to 4 feet at crest (Dam
No. 1); 4 feet wide at base narrowing
to 2.5 feet at crest (Dam No.2)

Cutoff - base width of core extends into sound
bedrock

Grout Curtain - none

-4-
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e. Engineerlnq Data - The information available for
review of Bog Brook Dam No. 1 and Dam No. 2 included:

1) Data Table - New York City Reservoirs

2) Excerpts from the “Report to the Aqueduct Commis-
sioners, 1887-1895”

3) Excerpts from the “Report to the Aqueduct Commis-
sioners, 1895-1907”

4) Profile of Flow Diagram for Croton System

5) Transverse Section Drawings of both Bog Brook
Embankments

6) Plan of Dam No. 1 and Section Drawing of Outlet
Gatehouse

7) Plan of Connecting Tunnel and Section Drawing of
Connecting Tunnel Gatehouse

8) Elevation Drawing of Upstream Slope of Dam No.1 and
Section Drawing of Outlet Works

9) Darn Report by the Conservation Commission, State of
New York, dated August 6, 1915

10) “Report of a Structure Impounding W ater”, State of
New York, Department of State Engineer and Surveyor

1.4 OPERATING AND MAINTENANCE PROCEDURES

a. Operation - Two 30 inch drain pipes, operable for
drawdown and low flow augmentation, are controlled by gate valves
located in the outlet gatehouse and valve vault downstream of Dam
No. 1. In addition, two gate valves and an emergency butterf ly
valve for control of discharge through the connecting tunnel to
East Branch Reservoir are available for drawdown of Bog Brook
Reservoir. According to Mr. John Birrell, Section Engineer, New
York City Department of Environmental Protection, the valves are
exercised every six months; and adjusted periodically to maintain a
minimum conservation discharge of 5 million gallons per day.
Reservoir elevation readings are taken daily.

-5-
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- 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,
Inspection crews are placed on round the clock duty during periods
of high runoff. Reservoir levels are checked hourly, and high pool
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.

-6-
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SECTION 2 - VISUAL INSPECTION

2.1 FINDINGS -

a. General - The field inspection of the Bog Brook
embankments took place on July 17, 1978. The reservoir water
surface elevation was about 415 feet MSL during the inspection.
No underwater areas were inspected.

b. Dam No. 1 - The riprap on the upstream face of the
dam is a poorly graded mix of large, flat boulders (1 to 5 feet in
diameter) and small rocks (6 inches or less in diameter). The
boulders appear to have been individually selected and placed to
maximize contact between adjacent stones while the cobbles were
used as filler for the remaining voids. There is no visible vertical
or horizontal displacement of the boulders but some of the cobble
backfill near the water line has apparently been removed by wave
action. Brush piles composed of small trees and bushes are
scattered across the upstream face. This vegetation had apparent-
ly been cut down to root level shortly before the field inspection.

The dam crest, as well as the uppermost four feet of the
upstream slope, is grass covered. Two long, shallow depressions
were noted in the embankment crest: one immediately in front of
the center gatehouse and another approximately 150 feet to the
north. Each depression grades parallel to the long axis of the dam
and reaches a maximum depth of about 18 inches. According to the
operating personnel, these features have been noticeable for a
period of years.

The entire downstream face of Dam No. 1 is covered with
grass which is reported to be mowed about twice a year. No
indications of settlement or slope misalignment were noted on the
slope during the inspection. The toe drain extending from the
southeast abutment to the center of the embankment is partially
obscured by grass and brush growing amongst the cobble backfill.
Some ponded water was noted In the drain during the inspection.
Seepage was observed where the downstream slope of the embank-
ment intersects the north slope of the stream valley. The ground
surface, for about 20 yards to either side of the intersection and
extending from the valley crest to the toe of the embankment is
generally very moist and saturated in a few locations. Wheel ruts
aboutl2 to 15 inches deep have been cut into the embankment and
valley slopes in this area by the mowing equipment.

-7-
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c. Dam No. 2 - The riprap protection on the upstream
face of this embankment is similar to the riprap on Dam No. 1.
The entire upstream slope and crest of the dam is heavily

- 
- overgrown with small trees and brush. In addition to this

vegetation, the downstream slope supports trees as tall as 50 feet.
(Visual inspection of this structure was limited to walking a
footpath along the dam crest , inspecting the upstream and
downstream slopes at randomly selected locations and walking
through the woods parallel to and below the downstream toe).
Although no evidence of seepage or slope misalignments was
evident, observations were severely limited due to dense vegeta-
tion.

d. Outlet Works - All of the original equipment inside
the center outlet gatehouse, including the floor gratings, pulley
hoists and supporting steel beams appear to be in fair condition.
The sluice gate controlling the lowest inlet was completely opened
at the time of inspection while the other gate was inoperable and
scheduled for repairs. Both of the downstream stoplog slots were
closed; spillage (about 30 gpm) into the southern outlet conduit
was evident due to improper seating of the individual planks.

The tunnel gatehouse situated on the south abutment of
Dam #1 alsc~ appears to be in fair condition. The butterfly valve
located just upstream of the two sluice gates is inoperable, and
according to the operator, the valve stem is rusted out with the
valve in the open position. The two gate valves were not operated
at the time of inspection.

The valve vault and tunnel housing for the outlet conduits
appears to be in good condition. There was no evidence of flow in
the tunnel at the time of inspection but some standing water (about
6 inches deep) was noted on the floor of the vault.

e. Stilling Basin and Downstream Channel - Extensive
underwater plant growth was observed in the stilling pond and vines
were seen growing between the rocks which form the walls of the
basin. The cross-section of the stone lined channel downstream of
the stilling basin appears uniform but is overgrown with weeds and
brush. Flow from the stilling basin is conveyed through a 7 foot
diameter culvert under a road located about 100 yards downstream
of the dam.

f. Reservoir Area - The natural ground surrounding
the reservoir has a moderate to steep slope and is well covered
with trees and brush.
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SECTION 3- HYDROLOGY/HYDRAULICS
S

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 (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 “Double Reservoir 1” was performed assuming the
gated outlets to be closed, and the crest of the East Branch
spiliway to be at 425 feet MSL. The peak inf low and outflow rates
were calculated as 58,000 cfs and 55,500 cfs respectively. The
peak outflow corresponds to a stage of 9 feet above the spiliwoy
crest (0.5 feet above the top of dam). Peak inflow and outflow
rates for one-half of the PMF were calculated as 29,000 cfs and
25,500 cfs respectively. The spillway capacity was calculated to be
approximately 43,000 cfs. Although the spiliway capacity is
insufficient to pass the PMF, it will safely discharge at least one-
half of the PMF, and is therefore not considered seriously
inadequate, as cited in ETL 1110-2-234. 

-

A drawdown analysis was performed assuming discharge
from the two 36 inch pipes, the connecting tunnel closed, the
starting water surface at the spillway crest, and 2 cfs per square
mile inflow (7.5 cfs). According to the calculations, complete
drawdown of the reservoir would take 30 days.
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SECTION 4 - STRUCTURAL STABILITY

4.1 VISUAL OBSERVATIONS AND DATA REVIEW

Two observations were made during the visual inspection of
Dam No. 1 which suggest the existence of unstable conditions:
The two long, narrow depressions In the dam crest indicate the
possible loss of material from the embankment due to fines
migration, and the saturated ground and seepage observed at the
north abutment indicate that uncontrolled seepage path(s) have
developed through the embankment or valley slopes.

The entire embankment of Dam No. 2 is overgrown with
trees, brush and vegetation. The roots of the large trees on the
slopes may be providing seepage paths which could lead to future
piping. These trees could also be uprooted by high winds, which
would result in the removal of a large volume of material from the
embankment.

No design data was made available for either Bog Brook
Dam No. 1 or No. 2.

4.2 GEOLOGY AND SEISMIC STABILITY

Bog Brook 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. Both of the
Bog Brook embankments are founded upon metamorphic Precam-
~ - i hornblende gneiss and amphibolite. According to the

:ussion on Dam No. 1 in the “Report to the Aqueduct
Commissioners, 1887-1895”, the upper zone of this bedrock, was
sic, “excavated to a considerable depth to avoid the percolation of
water through its fissures.” The apparent weathered condition of
this rock necessitated excavations as deep as 50 feet below the
original ground surface in an effort to encounter competent
material on which to found the masonry corewall. Figure 8 of the
Appendix shows a plot of the bottom of the corewall, the top of
rock and the goundline along the center of Dam No. 1.

No fault zones or lineaments are known to exist in the
vicinity of the dams or reservoir. The structures are located in
Seismic Risk Zone 1 of the Seismic Zone Map of Contiguous States
and it appears that static stability conditions are satisfactory.
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SECTION 5 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

5.1 ASSESSMENT

The depressions in the crest of Dam No. 1 may be
indicative of fines migration through- the embankment although no
evidence of seepage or misalignments was noted on the downstream
slopes immediately below the depressions. Surface erosion does not
appear to be the cause of the depressions since the ground surface
is uniform and there Is no standing water or excessive moisture at
the low points. The operating personnel stated that these features
have remained unchanged for at least eight years.

According to Mr. Birrell, Section Engineer, the seepage and
saturated ground at the north abutment of Dam No. 1 has existed
for a number of years except during extended periods of dry
weather. Fine-grained soil is not in evidence either in the seepage
or as accumulated deposits on the dam and valley slopes. The
“Report to the Aqueduct Commissioners, 1895-1907” states, sic
“notwithstanding that precaution (extending the corewall into what
was considered competent bedrock), a slight infiltration occurs,
which has been collected in a system of drains and led finally
through small pipes, where its volume can be constantly observed.”
The location of these pipes is unknown and it is possible that the
observed seepage is a result of a clogged drain system. -

The root systems of the trees and brush growing on Dam
No. 2 may have a deleterious affect upon the compacted materials
in the embankment and provide seepage paths which could lead to
future piping and failure of the structure. In addition, high winds
could uproot the trees and remove large portions of the embank-
ment.

Results of the hydrologic/hydraulic analysis indicate that
the dams could be overtopped by all floods exceeding approximate-
ly 83 per cent of the Probable Maximum Flood. The East Branch
spillway is hydraulically inadequate to pass flood flows associated
with the PMF; however, the spillway is not considered “seriously
inadequate” as cited in Engineering Technical Letter No. 1110-2-
234, May 10, 1978.

-11— 

: :T .
— -

--—~~~~~~~~~~~~~~~ -5 -—~~~~~~ -5—— 
________________________________ 5 — 

-5



5.2 RECOMMENDATIONS/REMEDIAL MEASURES

A boring program should be initiated at several sections
(including the depressed areas) of the embankment to include, but
not be limited to, determination of the composition and in-situ
properties of the embankment and foundation materials to establish
if they are satisfactory for the embankment, corewall and
foundation as designed and constructed; to assist in the determina-
tion of the cause of the seepage and to detect possible fines
migration. The results of these investigations should be used to
perform seepage and stability analyses for the embankment.

The inoperable valves in the connecting tunnel gatehouse
and the outlet gatehouse should be repaired. The trees and brush
growing on Dam No. 2 should be cut near the ground surface and an
investigation made to determine the extent of the root systems
before additional measures are undertaken. The toe drainage ditch
for both structures should be cleared of debris and vegetation to
insure proper collection of runoff and seepage.

-12-

4 —

&
— -- — - -.  ‘— 

~~~~~~~~~~~~~~~~~~~

--- -5 - -~~~~~- - - -5~~~ -- - - - ---— ~~- - - -
~~ 

-i
—-55-5-5--——- - -~~~~ ~~~~~~~ ‘- — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-

~~

--5 

~~~~_ -5-P---- ,_
~
- - - -_

¼
I 

-

- 
FIGURES

0

—v ~~~~~~~~~~ — - -5- — —
—-5— —5--—. ~—— -—-— i- —- — .— -~—----—-— — -5 —-5— ---- -II~~I____ ‘.~~ — ~~~ ~ 5- -~~~~~--- —5— — 4 n----—- ~~~~~~~~~~~~ ~~~~ ~

__
~_ ~~~~~~~~~~~~ — —



F 
- ---—

~~ 

-

~~~~

- - 

~~~~~~~~~~~~~ 

- - —5-- — -5 
_2- — 

~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~-~~~~ —- - --5 —~~~~~ —-5 --5

~ . 7 I ~~~~•\ ~~~~~~~~~~~~~~~~L~~[j ~~f—~~~ 
-

~~~~

, 1( .  ¶j
1_-j  5- ~~~:-:~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~

~~~ 

.. /
A 444 

- 

~~~~~~~~~~~~~~~~~~~~~

~ ~\ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~° ( fl~ ~~~~~~ESER VOIR >

~~~~~~~~~~~~~~~~ ~~~~~ ~ 

\~~~~~~‘

~~~~~~~~~~~~~~~
~~~~~~~ 

.. .- .1 
~~~~~~~~~~~~~~~~~~~~~~~ 

1cM -l
~oor 

-

~~ 4
: \ ~1IO 

~~~~~~~ 

.
~ / ~~~~~~~~~~~~~~~ / ,.,,.., - -

° 
\• ~O/•/~ ~ 

~~
‘ 22 - I 

- 
~~~~~~~~~~~~~~~~~ 

-

— -, ~~ 

~ 
- — —

FIGURE 1 
*~~J \~

<

-
~~ \ REGIONAL N

~~~~~~~~~~~~~ 
VICINITY MAP

JJr.C
~\ ~~~~ ~~~~~~~~~~ SCALE 1 24000

- —- —

~

-5— -  - - — — -
~~~~~~~~~

- - - — -- -- -—-—- — - --

~~~~~~~~~~~

- -

~~~~~~~~~~

-- 
-1

-5 -5 5 
-5-  —5- -5 

~~~~~~~~~~ 
- I



(

~~~

f r J! d

I - 
- / 

- - 
-

— • ~ ‘ ~-1 ~~~~ Ct

- i~~~-c -5-5 — -  1 •

,4~~~~~~~~~~~~~
fr’V~ ! - ~~ ~~~ ~~N. - - -, - ~

y
,L - , I .  (-~~~“i’ - 

~
, 

1/1 ”- I
-—- 5. -1 t - . .

S ~~~~ 1 4 L ~~ ~~~~~~~ 
~~~~

‘ ‘ !f_~’ s ’ ... .--~~~~~i~~~~ ~ o• ,;’, , _

~~/4t1 ~~ . ~~~~~~~~~~ • 
~~~54’ 

~~~~~ - ~~~ .~ 
$ 

~~~~~~~~ j ,
~~~~~~

’-.
1 4~- i.~’4-.c ~~~. ? .  - Vi e ’  ,- ‘ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

.~ 4Ø/l~’41 . -

~~ öd- L ~ J -~~ 1g~4~~- • .~ .
- 

,

-~~~~ 
-
~~~

~c6 t ..’~~~
,t - ,  .1 e ’

I i _ _  • I

i~~ £ ~~J ~~~~~ - - ~ • 4 7 /~~f/  ~~~~~~~~~~~~~~~~~~ t#d W  ~~~

A 

~ ~ s~~i. .~ - —~~

/ ~4~~4At J/~ t 4 ’  m*-* rgi CS~ q ‘
~~~ 1Q ~f4~vm

- / /  ~~~~ -“-. . ~~ , - -  -i~~-~ ~~~~~~~~~~ 
.y .~~! i,- ~~~~~~~~~~~~~~~ ~~~~~~~~~~~

A Q~I I iar t i
/j  ~~~~~~~~~~~~~~~~~~~~~ 

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

,
~~~ j  

- • / ~ ~

‘~ ~ ~ ~ - ~~ ~~ 
-- 

- 

~~~~ 
~~~~~~~~~~ —

- —
~~~~~~

-
- ~~~~~‘— - ~~~

~~ ‘
..s - . 

. ifs~ ii ~~~ ~~~~~
~i — s .  ,. 

— 
jr9j •~~:~~ - -- ~~ S15 7~ ~~~ ,~~~ 

.
~~~~‘,, 

- 
~~~~~~~~~~ -

II i -I,- ~
I 

~~~ ~~ ~~-~~i 7k,., 
~ 

‘ 
~~~~~ - - ~~-- ~

4 L~ / t — - 5. • - —
- - - - -5 - .  -5 - - . 5- - - — -  — — -  — - 5 - - - —  -i

L~~I~~(l( 
~~,~~1It1 i

I -3~D 
— 

~~~~~ .J~~~~

• ~~~~~~~~~~~~~~~~~ ~~~~~~~~~ 
- .• . . .

~~~~~~
. ..

•

~~~~~~~~~~~~~~~~~ ~~~~~~~~~
.5 - - -. 5 --  - - - — -- -5- - - -.5---- 5~4

-5 
t ~~~ I ~

‘ - 
~~~~~~~~~~~~~~ ‘- - & . •. .1

~~_, 
~~~~~~~~~~~~~~~~

— 
~~~~~~~~~ ~~~~~~

• . 
- ~~~ ~ .- .~~~s 

. - S

~~ • 1~ t I ).i.

-
~~~ ~~ 

.
~~~~~~~~~~~~~~~~~~~ -

~ - 
~~-t 4:- -, ~~‘ ._ - 

4. - ~- — 
- - — ~~~~

~~f i * !  
:‘ ~;~:;

— ~~ ~~~~~ 
(~F ~E ~ V — dI~

- ~~‘Cc’ 
(
~~

% ~~~~~~~~~~~ 

W 
-. ~~~~~~~~~ 

~~~~~ 

, ~ 
- 

~ :

-

- 

- - - -5  __ 

- 5 — —- - -  — — -——-- 5-—— — — - - — -  — - - - —  
- - - - - .

- -~ 

- 

.M..~~~~ ---~~-5— -— .
- .- -------——-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —----5 —- -—-5 _________••_~~ __•3_____ -_--—---~~~~-



7?,g’ /M ’~~~~M/0IvG A’eS~4v0,~ 3 MhO-VG m
~ERTA1NING TO N.Y. CITY RESERVO!Rc ~~~~W~~G ~~~~~ 6 565 0 5,

~~ ~~~L.~~~ r4,L4~

C~~~~4~3Y  ~~~~~~~. 1 ‘~~-e~~~ a’ oeprn
of ‘~a~~ ~ ‘o 4ui ’fc~,. 

..~~. , -..- .~~~ ~~~~~~~ ~~~~~~~~~~~~~ M’S -~ ~~~~~~~~~ ~cv~~~
~~~~~~~~~~ ~~~~ 4.~~5~~~lD4 3/ ~~l V 

~~~~~~~~~~~~~ ~~~a*Aw 0~~~1m.
a’i ~~~~~~~~~~ ~ .~tj 

~
ç .rf 4ct~, ~~~~~

,, 
~~~~~~~~

_ _ _  ~~~~~~~~~ _ _ _ _  ~~~~ 6 -2 56o 05 
_ _ _  

5~~.1 45.4
- - 

:. ;7: 
_ _ _  ~-:oo ~~~~~~~ ~~~~ 7~7655  

_ _ _  
76ô~~ io.a

— -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2 .~ 3 T ~ _ _  _ _ _  _ _ _

TO. 7
~~~~~~~~i I0ô2.~ /5 505-2 L i~~~

_ 47-° -

SIl- 53~~ p  ~~~~ 466.1
it 

_ _ _ _  
4.O0~ ~~~~~ 42~~ 2 6ô2 .571.55 ‘~i iTôT QTI

- -  _ _ _  - 

~~~~~ ~~~~~ ~~~~~~~~~~~~ _ _  _ _ _- ----— - - - - 5 - - - - -  - —  — - 5 - - -- ---  ———- _ __

049d 55 /05 ~~iJi— ~~~~ ssi~ ~s.o
0 245 ij ie ~~~~~~~~~ J~~~s~ 

- 

~~ 2~~Ô J3.~ 
-

- - - - o- JM - - 

~~~~ i22~~ i7 4~~M - - 

~~~ 7~~W •‘6 .0
vQv 

- -____ 14.iqZ t4~O io~ ’.4 •‘6.o so44 t~ ~i ~ 5.O 
--

_ _ _  _ _ _  - o.158 /01.1 ~r ~&~sJ E ~~3 
_ _ __ _ _ _ _ _ _ _ _ _  _ _ _ _ _  — - - - - 

~~ -~~i ~~a~ r ~~~J 3~~~S5 — :3~~
.j- 

~s.o -

~~~~ ~~~~~ô~~~~coii ~
j
~ ’ 

-- i.oqo fl~ 4S 37~~ ~~~~~~~ _ _ _  
~~~~~~~~~~~~~~~ 150 —-

#afv, Cô~v . i’!’f ‘~CES 10- 30~ 
- — T2~T ~~ GT 714 j f~35 

___

~~~~~~~~~~ 

~~~~~~~~~~~~~~~~ 1~~~04~qi4 7821 ITUJ .~.cô ~~~~~ _ _ _i 7~ r -
~
-w —

-

— 

- 73 7ö7 - - - 35~~ 725g.! bfIF~~~~ /~5.~U Lii 7)~~~ 
-

~~~~~~~~~~~~~ =
~~4.~~~37 6 6 6  /3.531 ~~,1.0 /71.52.

_ _ _ _ _ _ _ _ _ _ _  
127d56 122- ° 1½aq 16.,,s. 2 ~~~.2 wa~q~~~ A~~~wI j iir ~-r.~_~;

_ _ _ _ _ _ _ _ _ _ _ _ _  
19~56T 

- 1 - -  ~~1 ? 7~ 1~T4lrc5 
~~~~r-r ,.‘~o 0 

_ _ _ _ _  
1050. 0 f~~’oo

/47 ~~~~ 74~ ~_j ~’4_ ‘~ N60 2 
_ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  1 =

_ _ _ _ _ _ _  
35466 34~~ 2.3 /470 16.5 /440-aC / 3 l9 0~ /3’4~~ /26.00 1.

- 143. 70! ,‘40. 2 6q  5700 .53 5 i2~~0 00 1/52- 00 1/43 00 /3700 6.

I ~~ ~~~00 $35 / ~4O-00 .035 0C ~~~~~~

50 04~ 49 G 3. 25 7080 170 Ô40. 00 723 00 ‘20 ~X ’ /2 0 00 2~
- - - - J25.9~ -’ 4 2 / 9 5  ~ oso ,‘4~~- 5  ~~~~~~~~ 

—

.‘- - .‘ ~~~~~~ ~~~~~ ~~~e’ ~~~~~~~~~~~~~~~~~~~~~~~~~ .~ ~~~~~~~~~~~~ -~~~~~ ~~~5 ~~~~ 4~~ C~~ r’. c~s ’ . - ...~~~ & ~~~~~~~~~~~~~ 5t’~~~~. - ~ S d~
i i. ~~~~~~~~~~~~~ 

j~~~~~~° I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~
-5

,

- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ 
- _~~~— 



~~~~~~~~~~~~~~~~

:- -
- 5 - -

~~~

- — - — - - -  - - - --

- fl~~ ? - h af l S g f lS

- C~~~’~~4~ ~~~~~~~~ 4.~~~ 4.V4Qg ~~ ‘gpg~#~.c3 7~ P4~h rni# .54.5 3/h. G.4b - 4~~ ~~
~E 4~0v’~ £~ h, 4N 4 1710414L 3O.~ 3,~~ ~~~~ / 5 5TOeQE~ ~~~~

‘ 4 ~ 4~c~ 7V 5T0R4G~~ ees ~~~~S’CO

~~~~ — I, 
-. ¼ ~~~ ~~ 

_ _ _ _ _  4~V~9)d ~~~m ~~~~~ ~~_ _ _  a 4~~ve ~~f / / I on ~~~~~~~~~ 
“

~~~~V ~~~~~~~~~~~~~~~ ~~~~~~ -~ct-~~ ~~‘~~~~ 

~J 
/ b  ~~~~ ~~p 50/I. 7oIa/

_ _ _  _ _ _ _  
760 57.0 040  5340 f ’OO 670 0 

_ _ _ _ _ _ _

____ —____ — — ______ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  
‘3é~ / d Ihe Cr0/c

- 

- 
:6c ., 

~~~~~ 15.00 ~~~~~~0 / 7~45  260-0 -

_ _ _ _  ~~~ 0 
~ ~~ a ~~~oo 660.00 •.‘S. a /~~~ .o

— — ~ ~
Jj
~~

g ~~g ~flg ~~~~ -

-

~~~~ ~~ ° 
- 

~~~~~~~~ ~0 f 2.00 53 -~~~~~~~ / 100.0 ~~~~~~
_ _ _ _ _  _ _ _ _ _  

51.0 45.0 /5-00 2~000 2/90.0 f~~~ 0~

173- 0 113.0 23.00 i7T~~ 
,j

~~~o 11~~~~ -

— 300 — — 
~~~~~~ .O M~~~~~~~~ ö /2 70-0 100—_ — ?~~~0 ~73S:o~ io~ ’a :o~v ~‘~.gi’ ~~~~~~ ~!:~~-a— — 

~40~~ 
— /70.0 126 0 77~~ liJ~~ 7~~~~~ dJào

— — ~~~~~~~~~~~~~~~~~~~ 

— — ~~~~ ~~~~ rr~o.o ? O
— 

_ 700o.o — Iy ,. o 774-5- 73~ ö 2~~~ X1~~ O ~7~~5

~~/37 ~50 0 
_ _ _ _  

252- 0 1 2/ 0.01 2~~S.5 T~~~-oo #~.,oo ‘oao.o $ch0P,~ r1e W~~~~~T3 C
-
~~~ / 324 0 /5 0- 0 /~~2. 

0J  
/55.

oJ 
/3.00 

_ _ _ _ _  ~2d0-o 2ca~ o 
~~~‘~4’ Y’,7~

6~0 .0 L!LOQT 345.0 L9~ -~ 60.02 .‘3 92 C4~’o20 O NO/ ~’~’ 
~~~~~~~~~~ ‘~~p0C/Q

000 000.0 I/dO :oI  304. 0 204.0 60.00 ~4~~~a~~2450.0 - are cc,~ve~,eo’ via A
- -~ —+ - - - - -- ___ — 1- — __ -— Delaware Zi~
~‘P2 ; ~~~~°° ~,g~~~ QI 

,“ ?.  0 / 79 0 45 00 /3 /2  001 2000 a - 7he~,ce 01/ t1~c.’p 3~—— ~~~~~~~~~~~~~~~~~~ -___ ____ _ _ _ _ _ _ _  _ _ _

~o 7 600.0 / 75 ~~ .375. 0 / 95.0 60.00 i392 0C~240C. 0 -‘
- •-51 - -

_
_ _

- - -- ___ _  _ _

so so~~~ o~ —~ r ceoro v s.’P~ . ~- (c&i 4tZA.14Rt5). op fi~e Crofcv~ &.,pp
50.0 j  ‘55 50f ~~~~ o i~ ~ a I ; s. aol 235 001/ 04.50!  ,‘~ 43 C~ ~0~ I5 Pci~~~~~~~? (p

- ~~1fs flows /r ~/ o A~
-

-5 

~~ 
__

~~~gI_._,_ •._.•_1__ 
—i-—-’— ~~~~j _  5-

_____________ 
____________________ — — _ -55-____~ d~~~



5- - —  -5 — -—

Camp .ii ~~
0’~owt~ J4QO.

~ ‘Ip_ ~
1 is

Cro/or ,

w~c.d b~i / fr~e Shano~ kee,
7hence bo(/ ~ s.pp/~es

~~ i0,.

carw,op,,W//e s~.ipp/,e3
N. vet- sin k Easi ~~/o.vv,re
I fo me I’oncwcc,f Res.
~/,es en/er // ‘e ~~1 4~~.c~,c/

FIGURE 2
Wi of / /e ~es/ 5rD~7c,4
C~os.s 1eiver ~ Ct-a/on

9CO .e?sePvo~t- 4cc 4S

1~~~ 
__ _ _ _  

1
5 - —- ----- -~--- -~~~~ -- -- 5- : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



BOY DS
CORN ERS

RESERVOIR
EL. 580

~~~~~~
- -,.I.- -n

1.7 B.C.
WEST BRAN CH

RESERVOIR
EL. 50a2

10.1 B.G.

BOG EAST
BROOK BRANCH MIDDLEEL. 416.5 EL.416.5 BRANCH

EL371.5
TO DELAWARE s

AQUEDUC1—~.1 4.4 B.G.
B 4.0 B.C.

L.309.5

0.9 B. -
CROTON
FALLS

DIV ERTiNG

LEGEND
~~~~~~~~~~~~~~ ‘ NATURAL WATER COURSE .

:TUNNEL AQUE DUCT.
‘ GRADE AQ UEDUCT.

NOT E

ELEVATIONS OF RESERVOIRS ARE AT MASONRY
CREST OF SPILLW~I’.
FIGURES SHOWN IN RESERVOIRS ARE CAPACITIES
IN B1WON GALLONS .

ELEVATIONS REFER TO M.S.L SANDY HOOK .

/
- 

~~~~~ ‘4*  - — 
~~~~~~~~~~~~~~~ — ~- — i —— —

- -

5- _ _ __ __ . _ _ _~a_•__, - ____i. . _  _~~~~~~~~ _ .  _5- I~~k5-~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—



- -5-5 —— - — ------ --— ~~ - - 
-- -  — -~-— _ _ _

A MAWALK
EL.399.5

CROSS
CROTON ~~~~~~~~~~ r~. 

RIVER
FALLS T I T ICUS ‘~Z~~~%~ EL.32 9.5
MAIN EL .324 .5

EL.309. 5 —-  ~~~~. 10.3 tL~
- 

-- - -  72 &G. - ~~~~~~~~~~ H~~ RAULIC P S - TO

14.2 DELAWARE ~~UADUCT
BG. HYDRAULIC PS .

TO DELAWA R E
- AQUA DUCT MUSCOOT NEW CPROTON

RESERVOIR RESE RV~~R

- - 

EL. 1995 EL. 1955 

4 .9 BG. 
- 

238 BG.

- N

- - N(W~~~~~~

4ul~~ - CROTON’
AQUEDUCT

CiTY OF NE* YORK
BUREAU OF WATER SUPPLY

PROFIL E OF FLOW DIAGRAM FOR
CROTO N SYSTEM



~
---—---- ----- • - - - --5- - - - - - -- 5 - 5- 5 — -  - — -- - -5 -

~~~~~~

—-5 - - - - --

~~~~~ 
. 

.:~ ~~ ~-

: 

. 
5-

~v ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
/~:;1~i~.~.;: 

V

.. .. .. .f.. .. ~~~~~ 
.. ~~~~ ,$c~ .. ..,. - /,,..; ~;.......: .~ 

.~ ~~~ ~
- 

~~~~~~~~~~~ 
.. ...- .5- 

.. ..
5- 

~~~~~~~ ..‘ ~~~.. -5-
.. 5-

~ -. 
~- ~~~~~~~~~~~~~ 

.- 4 ~
-5-
.- •

~ * -1:- ~ 
5-5-

5-5- 
•1. .. -.5- - ..—E~-

.... ..
.. 
.. .5- 

— 5-. .5-

Mi B~~~h 
.5- .. .

~~~~~
4 5 -5- 

I.. -
5-5- 5-

. .5-.., n
~ ~~~ .- .- -5- ‘ .5- 

~~~. ~~
... ~~~~~~ 

?~~ ~
-
~: 

— %~~-... .... .. ~~~~~ ..~~, s
j~~~~ -5-

.. .. .. .. ‘.5-F ,.%~3 .5- .5-- ....~ :~~~~~~~~ :~ ~~ 4
‘ 1 ,l ~~ ~~~~~~~ ~~~~~~~ . P~ ~

. •• •‘t r ~~~ ~~ ~ 
5-5-5-5-
’ ~~~ ~~~~~~~~~ ~~

;~ : 
~~~~~~~~

-•-
~~~~~ 

~~~Reservoø ‘::?,‘- _____________ ____________ 
_____itt ~~~ \\\\\\\\\\\c\\\

. — _______________________________________ 
___________________________________________________________

— ______________________ 
________________________

- ___________________ _______________

~ _____ 

_________________ 

_________________

Scale: 1 inch :1.7 miles

bqpc-biotite ,quartZ,PIa9iOCIaSe 
_______  Xi—marble

F ~~~~~~~~~ Am—Amphibolite

•. :: •
F::~ !.::. bg- blotite, granitic gneiss

1i1t111111111lll~ qtcs-quartz , feldspar,gfleiSS Figure 4
_ _ _ _ _  

Geologic Map
p— ~~ Xm-schistose gneiss

Xgb-gabbro,hornblende,gneiss 

- -  - - - -



r—
~

- - ---- --

~~~~~~~~~

- - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. - - 5- 1—

-
. 5 - , . - 

.-

- 
~

1’

~ ~~~ ~
. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 

,

~? j~~:~ . 
- 

- z ii
k ~~~~~ :~~~

- . -
I.. ~~~ : - 5- 

~~~~~~~~~~~~~ ~~ 0 0
~ - :~j-’ .t.., ... 

- ~~~~~~ . ILI
- — N

~l ~~~~~~r. ~~~~~~
. : - - - . .0. - -

. • 
—

iii ~~~~~~. : - - - 

~- ~~~~~~~~ ~~~~~ ,- - g

- 5 -. 5- - I  - 
“
I.

~~~~p

THE AQUADUCT COMMISSIONERS
o¾~ : ‘

~

EAST BRANCH
1

, RESERVOIR

I - BOG BROOK DAM N2 Iu-..: -‘. •
5- . ~ -

. 

FIGURE 5

— - -- - - -~~~--— -— - —  --~~~~~~~-- — - - - — —— -  - - -  —~~~ - — -~~~~~ - — —  
- -

- -~~~~~~

-
-—-~- - -

L - ~- .-- ~~ - ~~~~ — - :-5--- -2--—~~ ~~~ ~~~~~~~~~~~~~~~~~~ — -5----- —5--—--—- -5 — __~__~ 5 - . i _ .  — —5- -.



-- - 

- -- 

~~~~

-——

-
- 

- _,
~~~~~~~~~~~

_ 

- - - 

- 

- SNEET . No.. .~~ fr • - 
5- .. - :,,  

‘ 
- 

- U. - 
- 

..SHEET IN 8ET
5-. . - • 41&

$;9~~~~~~~~~~~~~~~~~~~~

j

~; 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

/

W~~ ~~~~~~~~~~~~~~ 
-. \~ _ _  

. o ~‘ I
- - 

- 

\~
‘
~T’~! ?°~~

‘ 
/

- 
- ~ ~~~~ i / 1 /

~ ~~~~M, aj
-
, - - 

4. .1 - 
,,, R~s~ r~,on’-

- - ~~~~~~~~. - - 
. - /,v/e fr.

‘-I,- . •
~~~~• ‘5- - - - -- - - - - . p - - - -

~JIll:~lp:
ct4r

~
:I

- - 
- vt’~’ ~ 

-z~~ ~~,
- - -- 

~
-
~~ - 

.-- 
• 
-. - 

. 
v p 4 ,

- 
- 

- 
-

- 
- - 

‘ w1bi#~ -

- - 
~~:-

-
~~

-
-
-
~: 

- - - - ~
- ~~~~~~ =

-

11 
___ 

_ _

-. 

-‘ ~iC

-

~ 

- 

- _____ ~~~. 

-

_
‘~~ftc •~~~~~ J~4~rpc. ~~~~: ~~~~~~~~~~~~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~r ~~~~~~~~~~ 
‘I 

~~ 
6ize

- - £e/ ~vCi ’y D .~~~p. 
-

I 
- _____ — 

/ 2 ~cc’ 3S~t 
‘5- 

— 

,$4 ~~~~~~— ~~~~ t J ~~ - / 2~ic.5’ U~ 2 36’ 3f4 i~~~/s~ T/ ~W7 g6~.
2 ‘1)’- - - 

- 
_ -

- -
4 I - I .  - . - - - - -

- -

-:
~

- ~~~‘~~~~~‘ 
‘
~~~~_./ • . -

~~~~~ _

_ 
- - - - :  -

- 

- - 

. - -
• - - .__ ,~€.(4___ - - 5- 

- 
- - - 

- 
- - -~.. —

- 

c1 OI~ NEW YORIt
THE AQUEDUCT COIIISSIONEU

- ~ 
. 

~
. c ..

~~~~~~~~~~~~ 
~; :  • •

..
~ 

~~~~~~~~ - - 
~ .~~:—DOU8LE RE~SERVQL&~~~~~1. ..

A Q F  -~ _ ~~~~~~~ BQG BROOK~~~~~~~~~~~~~ g5- ~~~~~~~~~~~~ --. ~.. ..- - W.EJ .-.~ : - r ~~~
--- ‘~~ ..~EAft7 I4~-: DAM NQ j~~~~~ ’~&~

p
~~ t~’i~,URE 6 ~~ ~~~ _ _ _- - - .-- .- —- 

-_________
I
I

-5 - -- 5 %  - - - -  — - -- -5 -.——-~-- - -

L - - — - -- - - - -. - — .
~~~ 

-. -



- -
——-5-- -- - -— ; -~ ----- ---.-- — .‘~~

—--—
---------- --—--— -5 - —— --

~

---------- - -----,-5 — - -  - -  -5-’

- SH~~r No._
S~4LET S IN SEl

___________ 5- — ~~.• 5--  - 5 - - .  _ _ _ _—-  ---51L IM/ef s_ - _ _ _  - j -,
~ 

c — - ~~~ c~~~-+s 
_ _ _  

,c-’e ma i -k s.
U -- ~ ~ Shape - ~~ 

5- 
‘. - ~~ ‘

~~ No~~ - Thej~ E~ vdi,cw’J rrfer j~
-. j, d ‘

~~~ ~~ ~. ‘• -~ - -.‘ ~ Croton D~Arn’ w4i~h.’/J~ ifr

~~~~~~ 

_ _ _ _ _ _  

~~~ ~~~~~~~~~ 

~~ 

6~ ’.w Cr/y DaAirn .

i~
, 

~~~ 
Iso. I. - -~ 8~~ ,~~ 

•
~~ 

-

L. 4~64 : -
- 0_J

Il 

~ F~
’
~ 

laD. / t -

t 
_ _ _ _  _ _  

H_ 1__~__, _ - , — _ _ _ _ _ _ _ _ _I

- ..~or1.t-T
~ri - ~~•

~~~~~~~~~ 5-J ’5-
~ 

P1’ 42~~.D. ~~~~~~~~~~
-- 

- L~
--
~~. ~~~~~~~~~~~~~ -

.

- - - K ~. 
‘
~~ ~ ~~~~~~~~ ; •

- &  (j  
~~~~~ 

• f ~~~~~~ ~ ~~~~~~~~~ .~~~
. - 1,’ ~- T . : - ~~, ~ v ~~~~ ~~~~~~~~~ - 

-

I. - 
._ • j  4 6  - -I ‘ 1-.- - • . . ‘- -j -~. ~-

• 
y.~~’. -

• 1-- 
~

- !~~9~~: -

~~~~

N - 

~~~~~~~~~~ 
~~~~~~~~~~:- ~~~

.5,’. ~~~~~~~~~~~~~

~~: 
‘!~~~~~~~~~~~‘ - .5ec,’,en ofl 64~,Le /1oi,.se

- FIGURE 7
-
, CITY OF NEW YORK

TI~k ALUEDUCT CWI~M1SS1QNERS
- Ba5 (3r.o- k.~ 64 -0

DOUBLE RESERVOIR I
Drawn by~~A.S.P (

~ONNECTING ’ TUNNEL
Trac.d by... A.Wf . & G ATE HOU SE

~ ~h.ck.d ~~~~ A.w. F. ~~~~~ tc. & ~~ 
-
~~~ 

____  

-~~ ~~.. -

S 
;~~~~~~

5-_ _ _

- - 
- -5-

.

- - - -—-- - - - — - — — -  — - —--- -— % T . ~~~~.. 7

~~~~~ — - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~



4

1

•

\ /  _~~_A~~j

f . 3 ~~~~~~~~~~~~~~~ MI

ELEVATION
SCALES
V ERTICM.

- — ‘- .~ -

- — - - - ~~~ r
KOR~2OMTAL 

~~
- - - “- - - 1.

~~~~

-- -

~~

- :-

~~~

‘

~~~~~~~

-- - - -

~~~~~
--,-

— ,

I 

- -

—~~ l i _ L 1  ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -

~ I i 
_ _ _  

~ -~~~~
‘~~~~- :~~

_
~~y . 

~~~~ 
- . — 

‘ 
- _____ ______

- —- - - •

SECTION AT GATE HOUSE

I



I
_ J —— l_ -— _I •5-5-5- 5- l_ ._J~

.~
15-
~

r — 

THE AQUEDUCT COMMISSION ERS
EAST BRANCH RESERVOIR

BOG BROOK DAM N? I

FIGURE 8

— 

-
~ 

_____  

-

-5 -5. - __
~~~~~~~~

5-.~_4__ ——4-—- —5-- —~~~~~ — ~~~ 5-_-5-~
_5--5-••5-_•~ ——-5---—-- —.5--- —-5 ~~ ~~~~ ~~~.~~~~~5-- --4 • ~~~~~~~~~~~~ —~~~ 5--



T T — ~

4;. 
-

- APPENDIX

, 

---~~~~~~~~~~~~~~~~ - -— —- - - - — 5- —~~~~ - -  - — - -- - - 

. - -~ -

- ~~~~~~~~ - _______ ________ ~~~~~~~~~



_ _ _ _ _  -5- - - - - —~~~ --~~~~~~~~~~~~~~~~~~ —--~~~~~~~~—--5 ~~~~~- .-~~— 5 - — - -- - — - —-—---— —--———---5 -— - -- — — - - ------- -5—

‘5- -

PHOTOGRAPHS

1 
- 

-

5- ( -

Liii - - ~~~~~~~~~~~~~~~ -5-



IW 
- -5-- ----— — -5-- -

C

SATURATED GROUND NEAR RIGHT ABUTMENT
OF DAM NO. 1

H..

1

~~~~~~~~~
r

*:

~~~~~~ 

5- 5-

-,~~~~~~~~~~~~~~~~~~~~

CREST OF DAM NO. 2

~ 

~ . ~~~~~



- 
—

~~~
-- 

‘ -5 
~~--~~~~~~~~ 

- - -- - ---~~~~~~~ 

r - 
I — 5 - -

~~~~~~

‘C, 
- 

. 

-

FIELD INSPECTION REPORT

*
(

6

- •-.5-•_4_ •____ -~ 
- -5”- 5-~~~~ 

- “ --  —5- - 5-

5- 
I

-- - 5  — - 

- -i
III— 

— 
‘- 1. - 

- 4 5 -  -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~-~~~ - - _~~~~ 
— - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



I
(1)

I

p.. 
-

1-JI Un
p.. I-I

A—i 

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ - - - - - - ,‘-

- -5-

=~



- 

h iii ii

• ilL U

5- -

p~~O 0 1—’ 0
o~~~. - 

61)
‘I’ ~~IZ

- p

> u ii 
— ~~~~~~~~~~~~~~~~~~~~~~ -.‘ -

..i~.-
— - 5  --5 — - 5— — -  -5 - - — ’  - - _ _ _



r ~~~
—-

~~~~~~~~~~~~~~~~
- -  ——--5- ----5—— -5-— - —----,-—--.---------- - - -  - - - -— -5— -— - -I’ •~_~ ~~~•.__ ~~~~~ - - - - -  - ~~~~~~~~ —

- 

- 

HI - flk~-

~~~~

q

F
5-

- 
-

- El i~i. . 

5-

0 h~ -4~ .r~w -~

0 0
U

‘-4 < P4 U)
1-4

‘-4
p3

5 5 -  ‘-4

— ~
‘.

~~~A-3 U) -

- - -5 --———-—

- -5-
-
-

~~~~~~~~~~~~~~~~~~ k i~~~~ -
_
~~_~• ~



- -- - - - - - --5———-- _---—-
_ _
-w --5 _ - ---- -- -  -— - - — - --- ---~~~~-~~~~~~~~~~~~~~~~ -

I . 
--5-

• V3Iz0
- 

- -

P 5- - -

S

- 1 ’ . .
~ ~

-

-

. 

- 

- 
-

. 

_•

~ i~~ 

1
5- 

~

I
- 

- 

~~~~ -
- 

.~~~~~~~~~~~ -

- 

C 
~~~~~~~~~

S - .1.) Q -I-i 0 4.4 0) ri ~O ri 4-)
0 -

‘ii d W~~~O U) c$) CI) 0)
0~ 

,~~~rl r.4 0 rI;3:1 . ~~4.4
W o  

~~~
OF4 .d 00 -

I 
- 
I Ii

p..
0

CA., 0
~ 0’ Z Z
I I ’ - ”-,1 —3 -0! ,-2 v)

~~ 
p3 14 •

1-~<I U)- < 1- -

~~I E- 1~ g.~ —p-.; 0 c~~~~ 
C.) C)

~~~~~ - 1~
~~~ <~~‘~~~~0 i... - )..
141 014 U Cl) U) u

4p . -..)I ~~h-. 14 . 1~ 14
~5 - ’  

~~~~~~~~~
~~ U U•4

— 

~- ~~~~~~ - U C) 0  P-I 0 A-4 0
_ _ _ _  ______________ __________ _ _ _ _ _ _ _ _ _ _  _________  - . -L

- - — -— —— -- - — - —— - - -~~~~~~ - - —
~~~~~  

-

~~~~~~~~~~

— —- —-5- — -‘— ---——~~--—-- 5-— — 5- -~~~~ —~~~~~~~~ -— -5 -5 —~~ —- ‘~~ 5--.--—~~~--



— -  - _ _
~~~~_ _

~~~~~~~~~
5- - —  - --- -5- ----5 - --5- ——-- -5— -- -— - -5 

- 
-
‘I’

g
1-4

N

8 . 
-

0

1 -

-

U)z1~ 0
p—I I.—’ 0)o ~-i 

-1-)

~. .5- 0

CA~ Cl) 0)p.: rI
° ‘S -

~~~~~~~~~

0
z
0

z 
-

.
.

~~~ :: 
_ _ _ _  --5-- .-- !~

__ A-5 

~~~~~~~~1.

- - -- :~~~~~~~~~~~~ - ,- . ~~~~~~~~~~
~~~~~— 

_~45-~~,•~~~~~~ 5 - — -’-- —--—.—---~~---‘~~~~-- —.5- —.~~~ - --5.— —----5— ---— — — ——--_________ _______Ir- -5— -



F — 
- , - ~~~~~ - . --- --- ..-.- -~~~~~~~~~ IJW— - -~~~~~~ -----—----

~~~
-—- ---——-5-

14

‘5-

0

i i  I I-

C1~ .0
.,.4~~~~~~

~~~~p-4

I—I ,—4 ,-4 
CO6.) 1-4 -U

I II
~~~~~~

p4
0

z
0

S.,—-. S

01 4
‘-4 $—4 g4

- .  z

~
, pOl:3 p4 p. p.:2

~~~
. 8 U) . <O P.

- —-5.

- —

h._ 
_____ — — — h ~~~~~~~~~~~~~~~~ - -5~ •~~~~~~ -55-



— -5 
- - - ----5--- - — - - - - - 5 -  -5 —-- -5- .”

ri

[i

H I

2 p3
0 0 0p4 s-s O

CO~~~ ~~~ Cl)~~~~-s 0 (-4 14 ~. a L2
- 

~~~~~ A-7

5- ..i4é~4i~~ 5- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~.-————-----5- - 5- .—.- - - -

- - - 5 - -— - — _ _ _ _S - -5- --— — 5 —  —- — - - --5— -—— - — - —  
4 F 5-~~

S

k ~~~~~~~~~~~~~ -5 - 
- 

~~~~~~
- 

~~~~~~~~~~~~~ r~~~— — ——- —---
-5---—-— --5— 

—5- 5-—-- 4— -
~~~~ ‘~‘ ~~ .~~~~~-S— ~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ —, —



— --—-
~~~~~~~ 

_ _.-5- 5- —
~~~~~~~~ ~

5-
- _ _ _ _ _

* -
f-i -

iLl
111
.rI CO
.I-) 4J -C!) ~~~~~~rI 0) 0) 0) 0)0)01.)  rI ri f-I

0 0  ,~~~ - .00) ~I CU (U (U
i—I - rI ri

- -

- to C/) >

U)

20 p3 
~~~~~ 4 ’i ‘-~0>~ Cl)o)~ 0” ~~~~ u~- t ~.’~~~ ~.-14 —- 0CE: >1 5-f 14 0o

A..-8
0 t~~~~~c co >go P.

-

— -55-5- ~~~~~~~~~~~~~~~~ _—_. 5-— ~~~~~~-5-5---- --5-..~~~~ ~~~~~~~~~ sA ~~~~~~~~~~ ~ ~~~~~~~ —5-’-



- -  - - -5- - -- -- - 
-—- - -5-

,,

4,.

5-
.

- 

- . - . . . -
HYDROLOGIC AND HYDRAULIC COMPUTATIONS 

-

- - - 
_ _ _ _

-— - - - 5— - — - 5 — --’ - - - 5 - -  - - - 5 — - .- _ _ _ _  

- --1
— -5 5 - _  __________________ - sg~fk 5.._~ _5-5-~~k



5-- - --—--5--

JUSTIN & COURTNEY , INC.
Division of O’Brien & Gere Engineer., Inc. SHEET No._ ’ or....

PHILADELPHIA, PA
DATE

NAME or CLIENT _ 
________________COMP.

PEOJ ECT ~~~~~~~~~~~~~~~~~ 
CHEcKED DY

~~~~ ~~~~~~ ~~~~~~~~~ o
’
~~~ ~~~~ 

V~~~ -~c)—~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

CA..~ Q C~~~~ 
c~ ~~~~~ z’z~~— t*&~ r~J~

A )~~~~&J.)CA~~~~~~ ~~~~~ ~i ro~~
-

~c)~~ 
—

~~~~&~‘ \~&R-A

~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~

-‘  c5¼Z~~..A o.-c-w.-- ~~
- So. ‘ae ~~~~~

L - ~.L.o

~ 
(_~~ CL~’ ~~~~~ 

- z...o ( ~~~ ~ ~
) .0 ~1Ws

/~~~~~~~~~~~~~~~~~~~ p \ r .rL~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

oJ~~~ ó~ ~g ~~ c~~ -t~~~~ k- ~oO\ °

S L5...$5-~~~ c~_&.)._ c3J.
~.
9JaL)

~:~:?
Ed\..4)-5Z

~
o —

C~L~r~~~~ _ cf... ~~~~~~~~ Q p ~~~~~

~\ ~~~~~~~~~~~~~~~~~ Q~~~~~~~~~~~*)LQ~ CJ L .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S~ s~+~~~

A-9 —

—

~

- - -———-—— — ---5—— — 5 - — - —  — —~~~~~~~~~~~~~~~~~~~~~~
- —

~~~~~ 
- -

~~~

—• 5--5~~~5-~ — iil ____________ _______________________— - ~ -~~~~~- -~ ~~~~~~~~~~~~~~~~~ 
- - - —~ ~~~~~~~~~~~~~~~~~~~~~ 

- 5- a 5 - 5 -~~~-~ --—



_ _  

-- --

JUSrIN & COURTNEY, INC.
Division of O’Brien & Gore Engineer., Inc. SHEET No. 2 ~~, 4

PHILADELPHIA, PA

NaME OP CLIENT 

DATE 2. 0

4--i PROJECT ~~~~~~~~ CMEcK:o OY~~~~~~~~~~

-

4~~~~~c~~~

4 t~~.o

~~ t.. 0. C) ‘3.4 ‘~~ Di &z..

~~~~
- -z

~~ . 0 A .4-c’

~Vz~4 .c i.’-f S 
c

~~ZS~~7

4-~
_c

~~.c~ S.4~
Z..(~,.o  ~~~~

4~~7 . o  lo.~~S ~~t4-°)

- aL~a~C~X~~L. ~~~~~~~~

~~~~~~~~~ 
-. &..s~ ~~~~ ‘~ ~ cO’(

T0~ o~ ~~~~~~ ~~~ ~~& ~~~~~ ~~~~~~~~~~~~~~ ~~~~~~33Oe 4- s~~~)

~~ ~~~~~~~~~~~~~
0

3OS~
AZo .c~c~ 

:~.4c U2- ’4
A- -t~ .C) o 4.4S C)

~ rZ~~~ ~~ o 22Z.(~C~ 
C) ZZZ4~

q-~~~ -~ -o ~ (o .4s C)
A-z~~.oo ?.4S 0

8.4~ 4Z~ SC. 0
4z~,.oO SOS31 \O~3O Co(O(ol
4~ZLOb to.4S ~~~~~~~~~~~~~~~~ ~~~~~~~

S 

— - - - — —.

~~~~~~~~~

~ 

_ _ _ _ _



- — - 5 - - 
—-

JUSTIN & COURTNEY, INC.
Division of O’Brien & Gere Engineers, Inc. SHEET No. or -

PHILADELPHIA, PA

~~~ ‘J ~~ N C c’ DATE P 2 1
NAME OP CLIENT t ‘j 7 ~

COUP. Dv

PROJ ECT . T~~~iZ%~~ 
c~ ~~~~~~~ 21t2_5-t~~

,’~
, ‘I CHECKED DY

‘I

(~~~~~ . 1P(~\P~~~~2~A

5-~~~L~in~~~ 
c)o~~_ 

~~~~~~~~~~~~~~~~ 
rr~

~~~

~~~~~~~~ ~~~- ~~~~~~~~~~~~~~~~~ m Z A ~c .~1
’
~’1 ~~~~~~

- --

-Vi-, ; .‘~-4
c,

0)f ~ c
~~O 

-

-~ 4’

t 2..~ 
5-3. t t .~,

4.’~ t4 .i  a~,o ~

Ti

~~ ao.(A-~ .~~~

~~

.o3 

~~~~ 

:2

A-li
— - -- - -5- 5 - -- - — -

5- - - - - -5

L—-5— - 

—- ____

— —-5-- 
—5--——, -5--- —~ 5--5---- 5-— —5-—— _.___t._4 — -5 - — - ~~~~~~~~~~~~~~~~~ -— -



——----,--,-~,—------ —5- —.-,.- - -----—- - - - - -~~~~~ - -

JUSTIN & COURTNEY, INC.
Division of O’Brien & Gere Engineers, Inc. SHEET No. T or_____

PHILADELPHIA, PA 
~~., ~~~DATE 

aj, 
~~NAME OF CUINT F -~ L_~~~

Coup. uv

‘‘ PROJECT ~~~ CHECKED DY ~~~L.L
(so-

- - _ _ _  _ _ _  Q 
_ _

“
4

p

‘C
~~~~~ 3o 

-

0 ~ 7-~~~ O c5~s

/
/C /

10-
/ 0

U

- -, 1

o 40 60 So 100

%, Q.p~ c~ffl~

4 A-12

& 
_ _ _ _ _

- ~~~5-55-.~5 - _5-5 •.. —5--~~~.~~--5- -5~~~ --5—5-•5-5- •5-5-~~~~~~~
5- —— _ _ _ _-5-5

— . 5- - - - - - - - 5 -—-— - -

~ — - 

5 - -  - 

~~~~~~

-

~~~~~~~
---

~~
- - - - —

—--i ~~~~~~~~~~~~ ~~~~~ - — -



r~ ~~~~~~~~~
--

~~~~~~~~~~~~~~
-

~~
--

~~~ 

- -

JUSTIN & COURTNEY, INC. 
— -

Division of O’Brien & Gore Engineer., Inc. SHE ET No. Or_____

PHILADELPHIA, PA
DATE ~ 1 ‘~4 ‘

NA M E  OF CLIENT ‘5-
~~~~ ~~~~~~~~~~ Coup. ~~~~~~~~~~~~~~~~~~~~~~~ 

—

PIIO~ECT T~~~
0

~~~ ~~~ ~~~~~~~ CHECKED $ 5 -  1~ E~

O(~~Lt~ cA 4~ j~~~~ (~~L&~c\~-.nJ~. ~~~ b~~A~~*Q ~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ ~~~~~~~~~~~ ~~~~~ Qo~~ a~
- Vc&Jljj, .. L~~~

k~ =~~~~~~.3L-u
-

~~

- .oz.t
~ 

L
141

~~d 4’~~~ ~~aj~~
1. \ _ _

Z~)1e~5)_4So 1

~-\~ ç~ ~ ~~~~~~~~~~~~~ .~~~~~ ~~~~~~~~~~~~~~ 
-
~~ 

—
vt

-
4t,

Ic

(.~~~ sc.) Qt 
-

~~~ .o,z.~~~~
3Z~~ 7. )

~~~~~ 

~~~~~~~~
-

~~~

- r r~ 
c:~�~1 ~ 

‘
~~ 

2(~ \~

~~~~~ %r ~ç1O~~~~ O~ Z4~ ./%. fl%~~. ‘~ ~~~~~D?~~~~~~~%%

.. . Q ~~~~~~~ ~ 4 . 7( ~ç s 
~~~*A)TnQ.. TL..) ~ ~~~~(LI~ ~1; I.J W5- 3 

~~~~~~

- H -~~~~~~ 4~ 3~S 1 -
Gi v38 ‘~~~ I

A—13

_ _ _ _ _ _ _ _ _  

-

5-— — —5- — 5- —5-- ’  — — — ‘ -‘-5--- 
~
.5- ~~~~ — — 

~ 
— L.-~~~~~~~5-- ~~~~~~~ ~_ _ ~~~~~~~~~ __  5- 4



- ~~~~~~~~~~~~~~~~~~~~~~~ 
JUSTIN & COURTNEY, INC.

Division of O’Brien & Gore Engineer., Inc. SHEET No. ~‘ 
6

PHILADELPHIA. PA
DATE_______________

NAME OP CuLl-iT L’iI %JLI%_l-.._
4 .  CoMP. uy

ia’ PROJECT t~?~~ c!~ .- CHECKED DY R ~. 14

o ç-,~p~~~~Q ~~~~~~~~~ ~~~~~~~~~~~~~~ 
— ~ Sc,o a~ a4~*‘t~~~

_
~-tL,. ~Ot .i%A~ePS~ ~~~~~~~ ~~~ ~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~-~~~~‘ ~~o

~_n n~~ o i — ~..A.. ~ ~~~~~ .0 o..&.’U ...~

~~~~~~~~~~~ ~~~~~~ 4 L~~~.j- ~~&Q~ ç ~~~~ -
~

1 I.

I’ +
\~~__/ -

ID’
z ~~~~~~~~~~~~ 4

~~~~~~~~~~~~~

~~~~~~ 
T~~P~vs’)

(oc,-~~~~o S~ 
31r~ 3~~1O

m -35-
~4o Zc~

) (
~ o %LI.P

4o-~~~o ~~S 2°)t o t4° )

30 —> 2..o ZY~ zsz ZSZc S .2..

Zc’ -3 
~O ~~~ ‘~~~~ 

t 3SO ~~~~~ t ( 0

A-14

- _. 
_ _ _ _ _  

_ _ _ _

___________ _____________ ______ -- a . -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I



p. - -,--
~~~~~

- 5- - - -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~ — _ -

t - I

I 
- :

- - 
-

- - i 
-

— — - - I
5- 

-

- 

-

: - - -

I I - - -
- I - - 

- I - - - -

- - -

I - - - 
-

- - 
-

- - N
- I. i -

* - , 5- -
- I 4 - - - - -

I . I -

- 4 I - - - a -

- I. - - . .  — .

- - * .J D - a
I 0.a -

I * I - 7 a N ~ .4
- I I S a - 4- . .J N

- I - 4-a - :0
I - 0’ v- I -

- -
- - 

- I.ID - 
- > 4 - )

- 2 a  - a ~~a ~~ a ... -

- P.. 7 a - W - • N —~ ,,D- i 4-- - Wa 14 • V~ - 4-- a P..
I - 5 4-. -~ a - 2

- IS  - - 4- I II f’5
I - - :4 2

- 4- N 4- I - a H’. (3
I *
- JO. - * 0 j a  - ..- I 4- - 4 2 5— .4 —. 11% I
- I S 4-- a I a . - 0 . . .

- I’ I ‘ 
- 

I H’ 2 4- II ~~.4 (.3 .~4-a - I S  C. I - • (3 0’O.
i _i ie  

~
* 

—~ I a
1W - .  I I a ~-07 I — I Y a a - - -7 - P..

- C - - —~~~ 
- _)a - :0 C 0 • .

0 .4 7 .— a b~ a a ,, . —~ — a
i.~ (.3 a I.. 0 .— a ~ . C a ~ - a ! C. C’ a ~t P
a o. 

~~ it _J - 0’ a a . I ~ — a ~ C I .4
0’ - 5- I UJ 0 S— C. - . a a ~ a S . - • • . 0 — -

- 0. 0. ~ . - a - ..- a .1’ a .s- a S
I I 2 2 I— i—~ - I - a a - i- tt~ — -~ a
- Z O~S C> ~~ - ~~ ~~~~~~~ ~~~~~~ 

__ a
• C ‘.4 0. ... S a ‘-~ 

a C .J C Ct 4- ~ . a - 0’ I V a a C.) a - 1..
- 5-. 0 a ~ .-‘ 7 - Ci S C V~ C ~ a w - 0 a S a —
- H- ~I 0’ C S Z 0 If’ • . OW  a C 0’ a I.- a a - a i-i - o. ,o 0 - C V~ If’ If’ U’ I

( 3 O .~~I~~ (.3 5-4 I 4- —~ • (~ C. H- ~~C .4- - ~.- 4-- C W I S
W Id 0 s—I - - II S I C - a C C 0’ 0’ 5 0 l/t ~ . ~~

- C. 180’ I.. I 14 0 • U. 5- 0. - 0 0 1~~ H 0 H ~~ - 11  •PY Icc — -
I/I I.J 0 — 0’ a 1~I 5-.’ (U 5-s - C 0 - a DC.. —. 2 4-. • • - (U

- z~~~,— 05  V3 s— a . o o a~~ — : c~~~ Vt - 0.~(3 (4140. - C ( . j . 4~~~t -ft
1 IS U.) 4- 0’ V’ H- 0’ a S I.) 0 ~~ (3 - — 14 (4 a 0 (4(34- 5 P.. ~ft .j 2 I C VI , I... S a C.) H’> C )f a H-- ~sJ C I 5-s Pu a ... U. 7 a a a.
- z~~~ i.. ~~ 04 a * D j Z a  I O . 0 ’~~ 0’0’aW - ..J 0’ • Z~ (.300 0~~ 0 C C ,
I - 2—’ 0 04- 00  .0’  I a - ~~ S 0’
0 ~, C. ~~ 3-. .~~~~~ a <(3 3- s-a ft I (.4 4- ~~ ~~

, C 0 0 0
- ~~ a - II (5-i (U S 4/) - 540 - 7I — ,a z z~~ 0’—’ $ S • 0. 0 -Ui

• ~~~~ 5- C-C a - 0~~’ 0(3 0
Z 0 ..J ..J I S I C a 2-a I a .4 • • • a a a
0~~~~ O.. 0.. S ~ 0.. a a .~o I .0’ 0’ p.. Ps a
s-I - S a I S I C. a - ..n a z . a . is a ui (U it. H’) .0 -

I 4- — 4-) 4-4 1 7 - - 0’ 0 I - 0 0 U’ a —‘ - s- . Pu .4
a I~~~ 5- I 0 I kI 5-. - H- 5 ( 5 - j 5-

- 7 7 _I ~~ S 4.3 I S II.
• I 0 5 — - I (4 0 —. — — -

I F * It . 1 -

0’— . w N  I ..I~~ OS -
5 0’ q 00 4-lU 2-?  5 0 a 0 a s-s . (U • . . .

S 4- • 
~ I 4 - 5 -  ~ — ii. o~~ a 

-
C 4 5- I I • 14 (.3 H’> H’_ 14 H’) I
P 4 18 I I 4-)1 it-.5- I

0 a * s. j S —. —7sf’ ~3.I 
. 0 7

2 ~~a I 0’ 0. -
-~ .5- -
4- 4 — .  - 0

55 ..~~e. - 14 0
VI I o a - ~~ a . . . .

• ‘ * 0 .0 , S ~ p.. p.... wt

* 4- * - s_ i I • I (U o .t a P’) H ’) I

~ s-I 0 4-4 3.. ~~ U’ N
* I 0 I 0’ a C.) 2 — I

S 4 I ( S I H- a 5.5-
•Z • - . 5 0 ’ .  I~. 4-
S C • * I 4- 4-0 I.. s-4

~~ * 4/> (5-5- - I
* 0 ~ 

-

*0 5 4 I a (3 • •
S (U I I • (t.~ Pd ~~~ —‘ H’) -

• 4-. 1*  * - . - V H’) ..i C .t
S C  4 4 0’ N O N  -
S C  1* - . C —4
* .4 1* .J -

7_ H’ .4 • - 4.3
‘Ia a s

w
• I 4- -

• I I t a
~~~~ z .  I -- I — -• ~j • •  

I I
- A— 5 0

• 0

•J U i f t  ~ - D.
• I r- ~~~~~ (~~~* C I

~ 
, 

. 5 ‘ .- ‘

-
- 

---— - - —
~~~~~~~~ - - ——-—~~~~~~ — - - - — —  —~~~~ - - - -— - —  - - 5 -- —  — - -  -- 

._ L
~-

L - .  ~~~—~~~~~~--~~~~~~~~ 
- . -. 5-— ‘ - - -  —— —s .‘— -~~~~~.- -- -~~~~~~ 

~~~~~ . c. .~&i~~i..__i — ~~~~~~~~~~~~~~~~~ ____________



— 
- 

~~~~~~~~~~~~~~ -~~~~~---- 
- —

— 
I I 

- I I
— - I - I I I . 

I

I - I I - —

— i - 1 
I I I -

- - I - 
- I I - - ‘ I I -

• 
I I I I 

I

—I I I -
- 

- - 
— -

- - I -

~- 
• I

I -

— 
—

- I - 

— - - 
I —

- - I - I - - I I -

I - I — I
- I I — I — —

- I — - I - -

—
~ I 

- 
I I 

I — I
I - • - • I
I I I - - - • • - _‘ 5 0 . 4  -

• i I I I - 
I - I

I I I - I
- 

• i 
- 

- I- 
I 

- I
I - I I -
- 

I - I I - - - .P- c.
- I I - - I - • •

— - - I - 
- 

- I

I I 
•

I • 
I 7 54 .4 - .4 H’1 P u . . 0  2 .4 .4

- - . - I - - - ~~~ 54 .H’~ W H ’ 3 0’ .C Oil
- I - I - - - .J N 4- H” 140 (P _I N —
I • - - I I - • I 0.4 -4 H’) - p.. 4-) C o

- - - L I — - . H-U ’  P.. H-.

I j 
I U’

I - : - • - 0 C
I I - i - 4- - a a 4-~ t.~e 4-

: ‘ - - - I -
- 

- - - I - I I - I - - I- 
- I I - 5-14.4

- 
I I - f I • - - - ~~~~•~~~~~• -o 

- . • . • • • • . . . • .  . • • . • . . . • — . 00—s Os.
a54P u P s I50 H’>.4.IP’)C U ’ 1 4 a s_ ’ 4 - a . 4 . 0 a . 0 P u 0’ . 0 0 . 4 . 0 0 ’..4 1 , . s . 0 P u 0 a H’ .  .O b O C 0 0 0 C a O C O  N 0 •H’t . 0.0

~~05.. H’).). H’) (51 .4 55-) iC .4 0 50 0’ C .4 4--s ~~~~~~ 00’ .0 If. tt’ “,a a .0 0 0(4 0 H’) 4 U’ 5 H’~ *) — 5
~ .050 4- 4-. 0’ a a.. ,’, (40 .-. 0.., 0’ 054 Pu .4 4J If’ 0’ .4 050~~ -. ~~ 4-. 50.4 H’) I - - N I P.3.5 

~~ I 4-I
5. .4 ii~ ~. C’ 5J~ C’ I)’ ~~ a H’> 4- I.) 05 If. H’) 4-. 50 51% .4 5-) (55- Cs) Psi .4.4 I - I - - - - .4 151.4 4-.. 2 • 5 • • • (I.’
-.451 H’) .45-4 If’ I4*4J H’) (.3(s) 4.4~~~~~~~ I I - 

- (I H’. C a NO H’.

I - 
- I • - I I - - - - U’- I - I I I - -- - I I • - I

- - I I I I - - I 0 ’ • 0 ’ •  -0 ’  0’.
Li’ U ’ 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ø . O O C O C 0 0 0 0 0 0 0D  a 0NPdH’) IC

~ 5454000a00000 000000000 0 0 0 0 0 0 0 0 0 0 a 0 0 0 - a e 0 0 0 0 0 0 ao  Psi Q (!’ .4- i i.. CO
• 4 - • • •~~~~~~~~I • • • 1 • • •~~~~~~ • • %r.It.S - • Sit.

N ~~ 000000000000 000 0a~~ ~~a a a a a e a  c a c a o  ac e  aooe 4- 5 P~J .4 Il - 5 50

‘ ‘ - I • I - ‘ •H’) ‘4 -  .. . .. .4
I ‘ I I I I - I - Pu N > 5 0 5 0 a  Cu
- I - I - I

a e 0 0 000 a a a a e c 0 0 0 0 a 0 0 0 0 0 a a a c a 0 0 0 0c a a.- e* oaeo .a a • .*P0.5 I
— 04--c t- 000 0 0 0 a a a e a o a e a 0 0 0  000000 a~~~eeaaae.eeeo.eeoce ,5 - -
• . S • I  S • S S S • • • • • • S ~ • • • • S • S ~ S • S S ~ • ft. •.4 • a I ft •
-, 0’ - a a ea a a o e a a a a 0 0 0 0 a a  a e I a o a a o o~~~o~~~ae . . . ee~~~e oe e o  0 ~~~~ H’) .0 4- ‘ 04-

- I 
• I I - 

- 
• .4 O~~~~.0~~~14 ;

- I : I I I - so
- 

- J I I - - I 5 .4 55. I 5-. I a
r ~~14 N IC 

- - I - I I I I -
I - ft 50aI’J.4

I.d 5-4 .4 -.5- --1.4 -’ 4-J PIJ PsJ I .. .*.I .4.S .I.4CuPu4-5 I
I - I - I • I I I Y •  I i>’ V .

_ _• -4 _I _ _4 _ .5- .4.I.4 _i P5I PsJ Pd Psi PsJ ?sIC 5 1 C u C % i N N t i t 5 1CU P J P u H ’~ H ’ H ’~~~~5 1 P . ñH’3 H’> ’*5 H’5- 5 5 ) P )J J  C.4 I.~ -- I - I I I • I I ~~~ W a
• - - I - 00 -(V - 0.0

- - I I vi C - .1
I - I U’ 3- -I I 50H’5.C I51a

- - - 4-1.304-)I 
I - I 4515014(53

I I I
- I - I I - V~ 144- V
I • I I I - 

-

- • I - I - - 1 • hI~~~ •- I I I -

I I - 
I I SC

I - - - I - $ 4 -
- - - I I I 

- 51% sti a a-
- - - 

- - - oe-.o -
I I I I , I

- I I .4...

— • I I I .4
I 

I i  - 
I

I I I I • . . ..
- 1 ! I .050 vie
I I I .—ICCM -

- I

I ~~~~ H H

.~~~~~ 

-



- -.—•- -~~~- - 5 -- --5~~~—-- -- -5- -  ~~~~~~~~~~~~~~~~~~~~~~~ -, - - — 1’~

I~~~~~~~~~~~~~~~~~~~

4-14 .).p.. ~~ I 504-1(5100 I U’ .40’ H’) a- • 4-I 0 5 0 5 0 0  -
4-4-. -5- - I 50.4 Cu — (4 55-3 N.4  - .40 H’).~ - I
H’) .i a - I (401 Cu I 4- 15-3 50 0’ .4 a I
N U’ - - 4-3 554~~~~ 50- . . .  I - I
03 - - H’S - .4 .4 IA .4 * I • - SI 

- - - - - 5 - - 
- A,.

- - - - I - - .5-50
- - 

- I *-  - $50
- - - - - I I SI  I - 0-4.4

• • S • •  S . . . .  - • S S S S • . S . .  SI - .4 .0
54 CI Cd .7 0 - NO H’> 04 a- 0’ 0 4-’ 0’ a- .0 P.1 .4 50 0 * -

0’ 515 - .7 PS 4-. Pu 0 .4 50 N I H’~ CI It. s’S • -.7 H’S 0’ - - Cu iri S - 0’ P-s 0’ I 4-0.4 5 - -
0’ 50 0’ 0’ . - 

- 0 0 (tIN - S - -

I - 4-4 I I ~~~•-~ - I I - - S .

- 
- - - - - P550

- 
- I I I I 500

- - - I I 005
. S S • S I 

- • 4 • • . 
I 

~ ~ . - 0 4-4
Ii. • it~ w ~ a - 4 54 . a *4 5’ I

0’ 14’. — 0 7 N a.? H’, a u .i. a- 74-1 a- C -I P~. ~D D S 414- 4.. - N 4-304- a- S U3 .4 4 I
0 •H) I 50054--C - 0 5 4  • 0 .4 1 ’ 1 5 0 4  0~~~~ .5 0  t - 5 0 Lt t a  0 5 4  .5’ 1,4 0 - C • I

..4 50.c .4 .4 L4 .05’ 50 .74-~~~ 
- 

~~ 
P.., a a 0 3 4 - 4  5’ Psi . 4 0 1 4- )  .0 C.. ..q 05 5’ .5- 4-4 4- N) 0’..~ I

Li’ 4 - 4  050 0’ (51.4.4 I C 41 ~ a- 123 N a r> .40 t- U’ 1.3 0.4-4 5’ 0 C~ I I. > H) N 04.4 - H- 1(4 .7 H’).4 ~~. 4-4 (5-5 WI ‘.4 H- o4 4- * 5 4.. 5 •
N I - 4-> - .)

~ 
I 5(4 1 * (4 4-It’

.4 - - - - .5- _5- I _I I S - 0
- C - - - - C C - C - * N It’

— - • 5-. 4- — - - 4 -

P55- S • S S C I 4-7 0 5 5 4 S 5 s C> If.  0 • 5-- a *4 .1 V a- - vi
.4 0 50 H) 0 — .4 01 0 (2’ 0 5— I .1 ~~ 4-) 4- ~~ 4. 153 050 0 0 4- I * 0’ 7 (4C -

0.7.4)55- C 050-0.45. - 0~~~~~~~~~ U ’ 5 0  0 0 0 5 0 5 4  - 5 0. 0 s— a -
— (Si Psi .4 — — N) C’ —4 (.4 - s-I .4 .4 0 H’~ 4450 .4115 .4 - - S (4— 0 05 — 5— (15 5’ (.4 5- 0 0 04 - 4-14 4-3 H’) - - * a- I

y • .~, • 0’ .1 .4 45 .1 ~ • I 0’ 03 —4 - 0’ 0 • 0’ *53 N 4’ • H’) - .
- 0.4040 - 0 4 1 4-4 -  - O C t .4 5 - -

• - 0 (Si . H) • - a 64 s 0 
- 

C> *14 • 50 - . - 0 .1 . H) 050— I 2 01 50 N) .4 - 5 553 CC I .4 - 5 0 H’)..0 .4 - S 4-54- 5’ D (4 - I  ~~ I a- 50
.7 0’ - - I P.1 -44 - I I 0’ -4 a I (51.4 55) .4 (.5- a P-C

2 53 -5.? - Z . s  ~~ I .~ 
.7. 4... *51 It. S 4-4 5. 0.. X a

‘C .C 5’ 0 5’ 0 4- C C’ P.. 0’ 515 0 I~. 
- C Psi A 0’ sO 01 5. C 1.15 54 0’ e 0 H’. - (3 ~~ —‘ • I

.4 .7 51 53.7 .4 5004.. 50 .4 0’ 4-. 5’ 5’ .4 41 0’ 0 - S a
0.50(s).?.? f t s O C ’ N 5 0  - 54 -

—‘ .4 — 0 -A 154 I —. 4.-I H) - - .7 P~1 .7 
- 5— C I

0’ .4 0’ . Psi • 0’ —4 - 
0’ s0 • - 0’ .4 4.5- 0’ 4 H’S • 0’ .4 *51 

- 
0’ .0’ . S 0 — a

0C-...-.C’ 0 - 0 1(1.4.? 0 : 044040 0 0 *5.1 4-i N) * O U . r a C 5 .~~0 V a -  0 5 5 0
I C 0’ • C 

- 
I.. - 0 • C • ts. I 0 01 • 4-. - U. - 0 0’ • P.. * 0’ 0. 0 > a- VI a- .D .0

2 .4 50 .4 I 7 4 - 0 5  ~i 
- I “~ 4-5- ‘~‘ - I — 0154 .7 • * ~ C • VII 0 N) 4-3

— 5 H’1 50 - 5 03 0’ • - 5 50 — ~ .i I I 4.4 .4 LII - 4 7 5- 0 0 5 • -~~ N.4 .4 N 5 4 5 •  .7 —~ 5-’ . s . . • .7 N Li> : ~ .0 • 0. Z CI a (Si
.7 .0 H” ~ 5 0 4.3 5005050’ 0 ~ I a N 50 11. 01 (55- - a I114 Psi *55- 0 (.4 - S a — - -
N 4-3 ’. .4 - - 05’ C 0 .7 UI .4 04 - .4 ‘A C C’ I * 0’ 5— - -

0’ • I 5’ . 4 . 7  - I - C’ .4 .0 I 54 —. t— - I.> - 0 - I
(.4 5’ I I .3 0 l’s I I I .~ - 4- 1.5-5 5 0 7~ a 0 ID a- I.)? 0

C .4 0’ 4 iS? • C N I 0’ 4 vi . C ,s.4 I 0’ 15-> • C H’> 0’ 4 . - 0’ CI 0’ (4 0 CI •
0.4(1504 5.. I I 

~~~~~~~~~~~~~ 
s.. 0P-,014 5 041H).0 - CC.) Ca- .j .~~0C P.. . a - ‘ 0 .01 . 0 - (4 I 0 .5-4 • a- I 

- C MI • 0 I 3.- Ui .4 • 54 4-3
54-4030 I 4 3 5 00  I 5~~ • -

— - • . .4 0 ~- - i N sO I I ~1 4- I -31 4- - - If5- .0
C S S • S • .0 4s4 - a . ~ • • • 50 N> .•4 - C 4 4 50 .34 155- C • S • — ..0 IN (51 1 - .4

O tri 1’ 53 0 - - 115 4-> 0 H) Ci • 0 0 55. Sf’ 01 - (5-5 050 .0 0 - I - -
-20.444-- 11055-10550 74-4-3.454 = O.i .4 (40 .40

I 0 . 04 . 14- 415 - 0.4-4.4054- I -0.455>4.105 - ~ i 1-3 • C’
~ -I-O N - C 4-4 4~ 5’ 

- - C 4-3 045 I - a 5’ 
- C C 0

.4 3/ 4 
- (V N 3/ .1 0’ V - CV 41 - V - * Cl .4 VS ~ .

I I 0 a 0 C 1t4 0 C • * 54 .4 75 4.4 4
1.1 -4 I~~ 5 4 — 4  0 54 (51 0 - W I  • * I I -

I f t P 4  t 0 ’  0’ 0.41 0’ - 0.4 S I
I ~53 IC  - 3$ 0 .~ IC I I - H’14

S. 54 I H - . 4 .  .. 453 ) . .s d • .  5- 44 I 3 - . l. . 4 t I S .404 vso —
I~~ f. 55- .5-> 0 - S a- 0 4- I~~~ 

a- —I .t a- a a P-i 0 451 a-I • -
.7 .1 4 .0 I - a CI 154 H’) I IA .4 5’ 50 - 5 4- - 5-5-
4 03 0 .7 0 vi if’ 50 0 .41 01 1>’ 5’ ~4 IS .4 - - * (‘II I (13

I - - ~~~~~~~~ I - 4 0 ’ .—  S 1 I
-.4 (4 (4 5- 1 (‘-4 ( /) V1 I— 

- •~ - (14 (#5 5— 45- - (ft 14 4. - 
I - —

U.. JJ U. I (U I.U U. Ia4 51i I~ I - W L.J U. I - 4450
I t s r .  - - I e 4 1 s  - - e , s  •~~ - r s  - - - .1-454.

- ( 3 ( 3  I ( 3 ( 3  I - .4- ~~• SC 2-C I 2-a I - .45’
I . 4 . . .  s—t . 4 . . ~ H” 5 5 5 5 5  54 

-
01 I 04150.4 ~3 

.4 03 .4 — .4 - —4 1 ~ø- I  10 I
50 .4 5’ 50 I 5.4 - (55- 54 50 04 01 (5.1 4-. ~~ - I • I.4 0 -45 - 0 3 0  . 4 5 ’  - 5’ 01 04.4 .400.7 I I I -

514 H) 553 14> - .31 H’— .4 123 3’ ‘ I 
I 

•

(‘-5- I - 
54 - S - I 4 S

I I I - - - I I ~ a-a-

. J . • J  j
~~~~~~~~~~~ 1 

.
~~~~~~

..•.

I’. -. .~ .~~ .0 05 . 4  5’ a It’ cr4 t.t a- .4 .~~~-.4 0’ 01 * - 
I

5’ ~4 5.. 4-. I .t .4.0 .. I 50 4,4 tI’ III - 0 H’S .7 ~~ 
I 5 - 

- -

“1 .0 - 4 .5 o I 44 55. 5’ 03’ .0 I S - -
4-34 I 50.4 I 440.4 I S I

1 4-1 
~A-17 T ~~~~~~~~~l I

_ _ _ _ _ _ _ _ _ _  _ _ _  

- 

- 
-



-:  TH~~~~~~~~~~~~~~~~~~~~~~

• I S  S 4 1 1 5  5 I S  • • 5 . 5 4 5  ~- i s  • •~~ s 5 . 4 ..  • S  • •  • 5
5 0 5 0 . 4 4-5- -3’ 5235’ 0 5 5 0  - C 4- .40’ 1 4-5-540 I IA 0 5511 H’) D.7 5’4 5’ .0 1 .403.15003 4-
4> 4.450 -’ a 010555. 4 0500’  0 4 - 3  0 1 . 4 5 0  4154 - Cs (‘4 0 .?I4-) .45’ 55-55.4 .4 • 05 50 as 50.7 I vs
4 - 3 0 . 4  4 0 4  I U> 15)4- H’) U) 050 .44 0’ .7 .111 540’.. 4.5- - N tO Cl IA PS

(.3 -4 

. 

~~~~~~~~~~~ 

~T.. ~~~~~~:.
50 5’ 0115040 15-’. (li lA C 01 P— sI P.. .54 I .15’ 03 OH’ 4-) 504.. 5’S 555 .4 0’ 4-. 4 - 0*1 .  (‘5-

540’ - I—  vi 04 4- ‘0 1 (15 05 55) 4-54005454 0403 .1 .05.7 50500.4- 4-4 054-4-50354 55)- - - 0-5 55- 0 0 54-54 I 555405’ Sf415505.4 501544-It’- 1 0 4  55)1 4-5- 0’ U> H’5 4- - 54>
54-54 .. (51 - 0 5.4 - H’) I 0 . ?  04 5 4 . 7  .45 4-I 0 557 sO

1 I

Si - .1 
- I 

-
SQ 5’ (5-3 It’ - 

SQ CI I
5’ .44 — .4004-0 11 454.40’ - 0 .7 115 1~ (5154500105 5100 0’ 0404.? P-sO - 0 5 0 4-0 4-  5 0 JO 4-1540’ 5’.4 I
4-. 0’ -~ .53 -0 50 50 4-3 .4 0 Ps. .50 - (‘3 *5-9 .? 0’ I~~ .31 55- 4.5- 4-) s4 04 115 • 5” III4 .-~ 5’ 0.515 4 54 50 55-55 .4 04 0 H’) *54 ~~ H’S 0’ 04’. I .0
04-1 03 04 153 .0 .4 .44.4 55) .0 (144-35’.? - .1455. .44-5- .4 1/I SO 553. MI -.0 a 4-- I115 a- .7. 4-5 .40 010 54 050’ 0’
U> .4 .415.5- 0 0 .7 ‘.0 .4 *55- - 5 5’ .4 - 0410 54 0450 5’ I H’S *44 .1 - 0 .7 545.? ~-.t — 15)4 I

~~~.4 -s I -4 - 5’ (4 -4 I - ~~ U> .7 -5 4 0 4  - -
.4 I IN I - 5’ = - - 

-

- . 4 1  ..aI : I .4 - -
i CI I - —a I

- I- - I I - 5- - 
-

• • . .  0 - - • U~~~~~~~~s 5 • ~~~~~~~ 0 - 54 5 H ’ 5  I 5 I  0 S • 4 5 5

0’ 0’ 5. (‘3 5’ 5’) 5’ 5.— I I vi (54 .5- IS. a 4— .7 5 . 4  5— .44 5’) 5’ 5’ 03 - .1 .0 4-. 0 U) I 5- (‘.1 0’ LI. 0’ r~ - j
a-a -. 54 5’ 1545.54.4 I .7 ~~ (15 0’ 523 5045’ 4-0:155- I tt’i -l 4-3 .74- .75’ *510 55) - .4 . 4 0 1 4 - 0’  -

C’ sO ‘ 5. .4 5.- 54 I I 0 . 4 1 0 1 1 5  - . 310303(53 4 5444.500. 544- .101.7 - - - C’ 5 0 -

,5 0 . 4  54 I N N)  15504 I 5”.t’I 0 5 5’  NIP .44 - .t• 4-~~IS> 4~~~ I
0’ 5 ~) • .4 = 0’I • IA •- — - - 0’ • 0? • 4-I -

- 0 P - 4 5 5 0  -0  - - 0 1 4 - O W N  0 - I 0 ... e.JIa- C> -
I 0 .0 • 50 • 

- - 0? 451 • 55)1 5.4 I I - 0 6’ •10 — I
- - 7 4 3 55) 50 5- - 7 0’~~Ø5’ i  5- I - 715) 010 5-.

- I (51 .7 0’ 
- I .7 0’- 0’ I I I I 4- -...? ~~• • . • • (U I —4 • 4 S 5 • • 41 • (Ml NI II S • •• 4 - • 5 5? • 5 04 4 • • • 5 5 -

- 01 5’ 5’ 13’ 50 .4 0 .4 5’. P I 5454 0 515 155 5’ 55. .~..4 4- 4 . 1 . 4  55. US- S 0 54 1 5  CIII) 54 4- ..C 11% 54’ 4-5 0 15
4... 54 5’ 5. ~~ 054 - - .5500455. 54 sO I44 5’ 04 .3.5’ — 545.151> .4 010’ (‘4 (1> 4-4. 0 .3’ .4- C 0 . 5 4 4-4 . 5 -  C

- 5- 0 5’ 5-. 5’ s-I - U> NO’ 5. - 5.q I’. .4 Ml MI 50 5’ 01 !.4 ..r 01.4 .5 0 4 -  4.j54 I It

- - ‘.. -4  53 - I Z’  515 4-4 I .~ - 7 (Sil lS? .7 —- 54.0 .4 - 55’ C Ul• -.4 -

0’ • .10 • - C .4 0’! 5 vs .1 a I (~J 0’ 5 N)~ • CI 5’
04105’ -~ - 0500504 -á I - 0 . 4 0 4-  .7 I- 05 0  .4-) 0. 0.4 •5’ 4. 4 0.7 s.C 0.. I
2 .4 455-04 - I 0’ 

- 10 51% 04 I 5 0 014- 0’
- I 50 (53 I a I I N 5454 • - CI - I 0’ 4- 0

— 5 5 5 5 *  4 .4 5 3 • 5 4 5 .4 I.~~~1 5 • . 4 *  4 . 4  4-il (5.4 .4 . . . . . ._4 . . . I. .  ~~ 5’ ‘ . 3 * 4 5 5 5 .  —
(1> 51’ -~ 50 5’ - ‘  0 (‘.4 4-4 - (‘4 44 .40 54 (#5 4.3 P... 55’ NIl .4 C’s - 5 *.4 (5 . j  C’ .4 (4.4 0 (5I 50~ 50 C (U I IA H’•S 45. 54 54 - (4

4-14 13’ .7 5. 45 ... .4 54 - 5’ .4 a- 55) 01 54040> 05.7 I 054 5’ 0 5.~ 4.3 4-4 C 50• 50 I I sO .4 54 0*15 - C
50 54 .4 .4 0 01 1 I P. 553 III C’ 5~> (5? LII .14 - 04 0’ — —• .4 US .4 0.54> I .7 IS~ 4-4 4-
0 .54 ~~~~. I I P-I 5’ - 154... : - 54? 14’ Ii’s —- 4 - 0 3 1  - 1 1  0*.

- I ..4 I - 0...? .- jI’~i I 0’.5si . 5’
0000’ I I - . 00.71.0
0 4-) . 0 3  1 C “S • 03 I 0 0  ..N I I

I Z M I . 4-0 z 4 115550445! 2 I 7 t Mp ~0 
~~I I 0) .~ a I : I 0’ 0’! 0 I I 0’ .1’ C>’. • ~~ • .  • * • 5  • it 5.4..... .4 • S 4 l  13 .4 I 5_S s I .  • S . * • . . I. S  SO Si 54

5’ —4 5’ 5’ 15-5 0 5’ 0 5’ I— 01 03 05 4 a 64 .7 4- 55)1 5’ 1 5- .1.4 03 5’ -7 1— .7 0’ I/Il a- 50 - .4 1230’ .1 S
.4 *5 55 4- 50 51> 14> 04 I — 11>4 0 0 .4 .34 sA C 4-U> - C 50151’ 5. 4 - 5 4  (53 4.5- 4150 4- - 04 *1’ 13” 540 C

.7 .3! 45 (54 .4 e~ 1 I— N) .~ .4 0’ .4 .q .0 4-. .4? - I— 410 —. .4 (‘4 0 MI 50 I 54.50 II I 014- (1s1 C

5’ — - (4 0’.? 
- 1st’ -. 1 (4> -0 5 0  -‘. H’. Ni - 1154 a

- 
I —5- I I ~. • - 4-4 - ~~ • - 55) -- C P.4 I I I - C O  -

. - 15- U I ! I ~~~~.? I • - 
I U~ -

0. 4- - I I - 
~~~N 4 I s ’. -  -

- - I I I I a- I I a - 1
. • . . s  - . 4 . . . ?  4 .. .~ • (53 4 I • 5 5 •  5 5  • 4 5  S 555 I . . .

P.. 5’ -.‘ 50 is (‘3 4 14> sO 1 50 a- a- ~ i 44 55) IA 514, 5’ - .7~ ~~ 4- 5’I .7 .7 .4 35? 54 a I - N
~ 0 .45 vi 54 1

• ~ s-I ‘54- (‘4 115 005’ I .4 .9’ 0 .3> .9’ LII I 01.4  tIll .0 - 4--I * 04 0’- 5’ 4-) 50410 1’ I —s .0 0’ 4-50
55. 4- 0 5’ 5’ H) - 1 a- —‘ —‘ 0’ 0 U>! I .4 4-. 5’ (‘3 035044-- I 03 .3-’ 35 15.4 *
54 5’._ - a- U~~-.4 51504 1 01 5. .54 5’ 531 I - — 01.4

- - (53(4  — 454 - - (4(4 I..I 5’ - (4(13.4-- I -
5~1 SQ Ii. - - I II. j i U. I - U. Ui U. I
1 5 7 5  I I I - 1)51 5 I -

- - I (.3 U I I I C.) 150? - - (3? C.) -

- ,sa I 4 I Sal I
5_I - . • ii 4 .  . .• 5 1 .4. 5 • 5*1 5 5 • S

.4 H) .4 5 .  *5 ..I 4 10 3’ 4- - P.. 55305 0 It’. 5’ 0 4 . 45’! 5. - * 4 5 4 . 44 - 4  4 5 4 0 4. 0 4  55. 3 534-a a I
.7 5’4 1 - 0 115 14> ~~ .7 115- 3 5’ CI t>5- 5’ 5’ .~ vi 

- P-I 04 51> sO 5’ 0’ .7 0 0 4  050 01505’ -
.7 015- .  5 3 3 5’  - 4 0  4-3 501 54100.04 54010.1 0.44 .45’
3’ 5’ 5) .5- I 63523 -.. • IAN I - 101 4’ .14 - 05’! -

I 

I S )  

4
. 5

- 

. . . . . .  5 . ! . . .  
~~~~~~~~~~~~ ~~~~~~ I ...L .

3’ • C C 5’ .1.4 4-ia 0 4 - 1  ~ 5 .AC .151.14 0’.7 4-~ 4-~~~ 5’ .7.4-NI/I - IA N)  .r -s  5’ I
-S 5, 5’ 5. ~O 

.4 15.5- - .0 4-5 a- 14 II’ WN .1 a 115 4154 - .445’ U> 0.7 .554 a- ~~ ~ -
. - I 

~~ -
H) - 1 5 0 —  05-10 .7 I 01 01 415 4.4 15’ 544-I-i I IC’  — .41 5’ 10 4 5J- .0 4-1154.4

5’ 5’ 5.5-54 - 0 5 . - I  I • 4-01544 5. . 4 . 4  5. *3. 455-
I - 54 I I N .4 - I 4

- •---I5$;’%~

- _ _ _ _  

_ _ __ _ _  

I—I

~~~~~--~~~~~~~~~~~~ _ _ _ _ _



— 
— -

~~~~~~~ -~~ -~ —
I I - I I I - I

I I : 
- 

I I - 
I

I I
I I I 

— - I - 
-- I • 

- I I 
I 

- I I
l h : I I

1
I J I I

.7 Ci a - - 74 viP.. 555 .4 P.35.40 U> - - I -
C’ H’- N • 5.. 50(15 C III (234- C’ (U (51 1 I -
5501(1 1 I - 50 7*44 *0 s-4 50I23 4-) I I - - -

— . 350’4-~ I a- Ill .’ I - I - 
-

- I I I I
- 

I I

• 5 .  - . • • • ~~~~~~~~~~~~~ • I I -
55. 0 1 5 0  4 - 0 ’  (Si P.. .0 .4p~ 55) 54 5.4 5 1 

I -
4 ((5 (‘.4 - 1 5.4 5. .7 45. 50 (l~ 0 4* IV N) - 4 1 I - - I
It’ H’) - 34- .450 - 05 .3- 4 - 4  - I I

- - 0’ (Si.? 1 P.4 50 .5 - -- - 45.5(51 j I I I - I -

1 I - I i • • 4 - I
• . . W i . . S. 1 S .

~~~
5 . .  • S ~~~~~• J • N ) J  I I I

~‘4,7 5~~ )4 - . ’  1 4-- 63~~~~5 0 5 0  0 4 5 0 0 3 7 4  .4 5 4.. *4151 P.S I -
M 5’ 5 5 1  S C’ M . 7 U > C’ 5 ’  5 0 0 0 1 ( 5 14 ~~~35 • tI’ 4* I 4 I
4-.7 ..J.4 555 .6 - C 5005 01 - 144 a-It’ .J 4-) P.. *0 I - I I
.1 0 15) ..

~~5’ - 5’ 50.7.4 
- U> P.~ (‘4 - 0 *4 545’ I I I - 

I I

4- (4. 1 .5-74 I I ~~. 35 4 I ‘ I

- I I I 0 1  5 -
I - .J - I I 5 .  0 - -

C ;  • I I I I • 1 0 1  I -

I I I 
- . I U. I - I - I

4 . C • I • .4 . . .  • . . , .  - I 
- 

- a- • . * e  - 
-

I I .7 5’ .~ N- I - .65’ .4 11> -4 U~ It’ 54(51.4 5- • U - 001 .4 01 (15 01 -
- I L’ .5 -7 I 5’ 4- 0’ —5 .7 P’~• 5. vs I 5- *0 4- I

0” 11> - 01~~’56’  35 ’  I - - 54 01 4 - - I

- - s-s - - vs a -5 515 .4 “55 ’  t’.j - I - a - a a us I0’ . 01 . - —4 5’ - - Ci . 4-) • 5 1 144 - Ill IS’ 4
~~~

3 4 - -
~~~ 

IC) • - I ~~~~5’-44- - 0 5 . 4 4  I -
C 14’ . • I I 1 0 .~ . 5’ 1, - _.a - -

I f  S a M s O  - —  I I 5*04*5’ 4 U. - ~. I - I

• - ( 6 3~~~~~~~ ~~ I I 5 1 5 4 . 5 15) • - C. • - I -
S . I  N I III I • 5 ~~~~~~ 5 (SI -.. 4- - 0 - Ca- S .. .  I

UP- .4 5’ - 0’ 0) 6’ 0 .7 .4 54 11% 01 0’ 
~~ I 5- 50 11. 01 01 01 - -

I.” 
- .4 s-S .4 (53 (Sj .7 54 0 0 H’) .0 - 

- I- - VS • 4-5- ~~ I
(4 .0 .7 54 01 (15.4 50.4 IA 4.~ I 4 C - 0 I .3- — I I -
4.4 2 .4 50P.-~~~~ I *4 0’ ~~ 1 1 - - ~~‘ 

- s-s 50 .5- - .
- - 0’ • I C 4-) I S a- S I 5- ~~ 

-

~~~CiC0 :..i I - 4 2 - a -

00 .4.- 0 . O~~~~~~~.5 0  - 0 0’ 1 - —
4*4 u’s : ! 0’ I z - I .J - -

• *r~ .4 a- - C - ***4*4* I 0. - • I -
I • • .4 04 (4% I (53 5- • • • • •N) .0 • - a • • • • I 

-
a-N) (4’ 03 54 .73 U> 5- VS~~~ 

b..35 C a- (5.4 - I - 50 0 ) 0 1 0 1  a -
5.. I sIt 4-i 50 0 .3- .3- .7 a’ I - .4 1 .i I - -

14.5.. - I - 0544”4--.4 C5’6’C I - C. - - 0 4- - - -
- : .400 .4 0174 I I I I - 4 01 I

0.’ • • 54 • 5’ 4 - - 5- 555 55) • I
I I ~~ N ) 3 5 C  - .4 

- I -

C> 554 • Ii’s I I j ~~ Ill S 55(1 - I I I I I
550.750 -Z I Z~~~~tt ’M S - - I
5 3 5  CI’ 0 • 54.5 Ii’s - I I I. .  .t .4 - . 4 5 4 5. .  . • .~~~~~. .054 .4: 0’ I a • . . .  - , -

I 5.5004005’ W4 a . 3- U >4 -  4 4 - 0 ~, 03015J~~~ 
I -

P.. Cs. CI’ I 0 4- 4- a- I’) .á. 4-1 ~~ .~ p..~ .. - - U. I I 
-

- 4 5 - 4 - P .~ C ’ 0 1 N  4 5 ) 5 4 5 5 ) 6 3 . 5  4 I - I •
I i~ 5 4 3 5 5 5 1  ‘ I 5. _ 55.5 01

- I -~~ - .4 - 0’ 1 (~ -
- I I 4- •(1 • 

I -
- I I I 

~~~~~I 
-

4 I I I
I . 5 .  .7 - •~~~~~~ • 5  • • •~~~~~~ I 54 (4> 1 a-~ • . . . 4  I

a- If’ 4 .55050 5’ It’ 50014.s - I a- 4- 04 1
5. 51’ (‘Ii - 0’ .4 0> *4 *4 .5-4 .4 5’ .4 (15 I S • a us

I 03 ’ 54 3 5’ 1 5~ * 4 4 - 0 5 4 . 4  I 
I I ‘sO 4- I

- 4 ~‘-1-i~ 
I - I 0 4 I

- ((5 (1)5- - 54.4 .5- I 4 ( 4 1 4 . U. I - s-i I
- IsJ UJ II. - I ~~~~1~j 1~~~~~

• I I I —
I I I v ’ . r . I I I • -

1(5 0 0 ’ I C3C~~~ I I C I  I
so - I - Is’ - I

• I 5 54 - . .4 • . I - . . • • I 2 5403 N I
(53 135 4-4 - I C’ ItI a- IIS C’ s’S It’s 74.4 it I C - - I
* 0 0 5 0  I 5.IO’(Va Sf5050500’ I I -, I I I
P.. 01 54 .4 4 SC? .0 .7 a 55) (54 54 4 - 4.1 - I - •
5 ’s - S  1445’ (53 - 4-4 .7 .4 - I I

I~~~~~~~~~~~4 j I J j
55. 5.5 -4 ... CI 0’ 1f% C7l 6 3 6 ’ 5 4 U> • 7  1 I I 5-I
.7 5’ .4 035.4 .4 4-si 5’ 0’ 5 . 5 4  U> I - - -
03544-3 4 I 0 1 4 5 4 0 5 5 4  I - 1

- .7*4 - 1 - 4 . 0 0 3  I *-‘.?-~ - I VS -
I 

~~~~~ - I • I  - 1
— — 4 I I

I
; 1A19 ! I

I I - 
~~~I I 0

I I I  I 
~ I

I I I 50
I I I I I - 4., ~~

• I - I (‘5 ~~ -

L-— 
_ _ _ _ _  _ _ _ _

— - ——-—5----— -— __ _ -
__

‘s- - - -~~~- - -

- - ______

—~ .———-.--I~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - ‘ .- . S - -— - -

-~~~ — — ~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~ -_ - ~~~~~~~~~il4*Wl1,. ‘-~~~~&~~~ _(. —.



~~~~
—-- - -5 ——-5—-- - - 5— ------ -- --5— --- -— - -

‘ii

PREVIOUS INSPECTION REPORT 

--- 

_
~

_J
-
.

~5- 
— -

—— — —~~~~~.. — ~~~~~~~~~~ ~: 
-

~~~~
-; j



— — -
- /.C?.311

- I~~~~~~~~’ - - - - 1 ~~~~~~ ~~~~~~~~~~~~~~~ ;: , 
. ~:. ~~~ -~~ : -- ~~- • . . :. , f : I .~~ I~ Ii~

1i~~~~L OI- - ‘,/ VO I~~~.

CON:..: ~~ .A T I O N  OO~ ,: ’ s’~~ 1~~~~0N

‘5’

Oi~M pr;:o!D~~ -

ION

- Di~ i~.iOX oL~ Ix~.’.xJ) \V_ ~TLi~s.

_ :- _ N : 
. 

-

the hr-nc -~ to mal-~e til’: 
tollowing report in1 r~ intb o~1 to 1hS~I -itructure imown as

- - C~~~-~--~~?4 Datr ’.

y;; : ~~~~~ is ~~~~~~ l~1)O1l t~~1~ 

-
~ 

of ~~~~~~~~~ cC./~-..K , 
Co. nty,

~~ 
from the ViU:~ge w~~’;/ ~~~~~~~~~~~~~ 

5-— 
( 

I 
5___ ——

Th~ ~~~~~ - - - 
-- -

~~~~ I ;tre~ -n ~roin the darn , to tlic - c~ ~~~~~~~~~~~~ 
-
‘

~~  ~~~~~ 
.
~

VA -.11 P
~s nI~\v o~vn~d by J’UVJ..~~~~~ IV -.

I ’ s I ’ - 

~~~~~~~~~~~~~~~~ - 

-

:~‘;‘L \V~~~ ‘~~ 1t 111 or about the yL-ar 
~~~

. .. i.. ~~~ , and ~va~ c~ t~ i1stvelY rcpatr~d or I\.COfl~ tVUCtcd

i:~~’r::’~~. 
i l l  ~~~~~~ 

- ~ I~.:~~’sV ~t a nt~ -~. th~’ sp~1l~~ay ~
-)(Irt ion (~ t t1 l I ~ s1a1~ I i~ 1 I L I I t ~ 01 - ..  - - - 

~~. 
. .

.
.

~ 5h~ 1
) O lt i ’ ’fl ‘R built — 

I

.\ -  I~~
Y - L I -iy ~~ I (~.41t icar fl . 1I1t ~ t-luI1-~tCtt ’I~ ‘I~ ~1i~’ f t I t i I~~ I U - 1~~~ 

SII bcd u~ - 1’s th.~ 
.~U.. ~~ sf f t IOf l

- 

_
: - - . 

. :11111 U’~’si~i tT ic  r- - I ~~~ il~~ j I~.It~ 1’I~S St1(h

I I~ .
~ ~~~~~~~ - - - - - . - - ..

A20
‘..‘,l / .  

~~~ ~~ / -- - 

~~ 
‘

~~
.. 7~

’ L II 
-

-  
_

~

-  ___

—5- 
~~~~ -_&—-- . — ..5.s-..a.L~ ~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - - 5- ’n --1r --- ---~~~~~~~ - ’ s - - -- 5- 5-—-~~ --5-~~~~~~~~~~~~~~~~ -v ~~5-5-~.-5 - c- —,

i~ It T!I.~ ~‘sF.I~~ ~
. I ‘5. - * 1~ ~ :4 :i: I . ‘sS I i . : ~, i~~ 

- .~~ .I!~~~ ’~ I5 V( (IIt~ Sl il, , 6I~ I i~~~ ~~~~~~ I
~ 

I f .  ,f~
. • t I ~~~~~_ h •.1 I I~ :~ I - - .•fl

•
~ (~~ ~~1~~ ’.~~~;(I ~I 1I , - - 

~~ I’S (1(~

- 
- 

-

-5
-

I

- 

-
.-- I__

~~~~~~~~~~~~~~~~

-- -

J~ 
I 

-.\

- \ - ‘ i . j  -
~

I ~~~~~~ - 
r,~iT7

- 

~ ‘ ‘AI 

~~~~~~~
- —
. S U~ ~.9- ~ (,p,,

- - - . - -‘.~ .5 

/

H 
;; 

/

1

,

1 
-

~~~~~~ 

-

- ‘;
:
~

-: - 
,~~~

- 

~ :: ~~~~~~~ 

A21

5. ——5------— —-5 ———5--- - - - - — —

S 

-

- - —
~~ 5--— - -- —

~~~~

- __________ 
_ _ _ _

~~~~~~~~~~ s-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . - _____k
~~
___

~~ 5-_ . --



P- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- :  - I -  - . f 5 ~5~ ) I (~ ~ -: ?t~C fc.r :’* ~ u1 dII (:II~~ii~~: - II~ 3 ClO!) ~~i~~- .s 1 II- , 5 I-~ ~~ s I~~ (S~ W t C wc~~ ~~ thiS
, •

~~~
. • . •  . I~ - : I I •) • 1 - 1~~f(~~I~ ~~~~~~~~ a ~~~~~~~~~~~~~~~~~~~ .4 .- .n~~ ~~~ ~~~~ r t -  e d-i;’i. S~osv p.s4-i~r.tsIarIy

-. .I~ ~~~~~ ~~!- _ -.~~ 
- 

~~II1 hc~d, i’.~ ~~~~~~~~~~~ Z’I. si -s . - -i : , ~‘rt ~J Js~s~. — - ~~ ~ . I~ SL ~~~~~~~~~~~~~~~~~~~~~~~~~~ a.. you c.:tn k-irn .)
* ~~~.

O” ~~ ~54~~-:.:7/ON //~2 /~~~~~~~ 4~ #’ .

— ~~~-~~~~ 5- I . . -

- p - ~~~~~~~~~~~~~~~~~~~~~~~~~ 
-..—— - - - -5--.—

~~
—— - -—.—— - . 1

ft
- f -

‘-i
i 

~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~ 
_ _, 0 - - ..—~~ ~~~— .~~ — —

-
, 

: ‘ - % -

—
~~~~ 

‘-
~~~~~~~~~ ~~~~~~~~ 

-
~~

.5 

‘
-

. 
~
.-

5-, ~~~~~~~~~~~~~~~~~~~ 

-

: - 
-

-

/ ‘
~~~

‘ - - 

- 

t_~. ~
)

/ C -
. 

.: -.

/ ‘ - . ;
1

-
_
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~

-
~~~~~~~~~~~~~- T~~~~- -- 

- 5-----

~

~4LQ/,d ,z?j#, ~ ~~ tJt1~~~ T’O ~~‘ £ ~~

2

I 

- • - 
- - - 

-
. 

- -
‘ - 

- 
-

,- .: - - -

A22

- -5 - - 5-

~ 

_ 
_  I I

5-— 

-- --— - ---5-- - -- —-- -~~~~~~ ~~~~~~~- — - — - - _ _ _

~~~~~ 
. 

~~~~~~~~~~~~~~~~~
— — 5-~~~ 5~~— -5~ 5 - - 5~ ~~~~~~~~~~~~~~ -~ ~~~• 5i. ~~~~~~~~~ ... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~



- i

- l  - ‘~~ 
5- . /~~~~~~~~ /-

-‘ ..--) - 5 - - -
I IISI t . , t : i ~ I~ I 5 -  - - - - i  ~~- - -I- .. . - - ‘ . I ~l. - 

;- - I I ’ .~~ \’ I)~
5- 

~‘ .-~ 1 ’ —

~~~f I ; t_~~~ )fl ~~~ 
- 

. . -- - - . - . .  . . f ~ -t 1.ing, e J I - i  S I ~ e;t- -’t ~ ~!:~ sii ill ’.’.-av is
I

-
~ IS r t - .  - - h~’t t)Ch)W thc tC’l) of t h _ - ~t i u i

‘fl ~e ~~un~l s: r , ~-~i.- - ~nd I> -e:~~ i~1 st dI~e~iargc pi~x’s, wastc l p;~ I S -~ c r  gat cs wh:ch ma lx, us~’l

i-

~

- -

~ 

cI ra~.-c1 n~ off the v.’at~’r Li- - -n I I ’ - I 4j I ~~d tIi - d:~m , arc as ~~~~~~~~~~~~~~~~~ ~~~~~~~~~ 
— -

.

~~~~~~~~ ~~~ €P ~~~~~~~~~ e~~V

At the tiir.’ of 1.~* ~t~~~
( CtS I I ’~ t . l~ \ . Z ~~ i( ~~~ kvcl ~~~~~~~~ 

.
~ 

- ~~ ‘..~~Ji ~~~~~~ ~~~~~~~~~~~~~~~
1~- I)\~

’ 
1 

- 
- - 

5- 
-

I
~~

1P ~~~~~ - - . . . - . .-_ - .- I -. 
~~
.

- S~.~-_ ‘.. ~~~ 
in u s e  :-~c~ !,~~L .v.’, V: !i-~t , in y-~n j ‘I~~~~’i~~ Ii ’5 th.S darn is iii g93d c~~ii~~i, cc b.~i ccs.~~Ikr , ~~~~~~~~~~~~ part ~z i~r~j

~~~~~ !c—~k~, or crack~. si~ ich ::c.u may Ijv ~ chs~rved.

ç ~~~ ~~~~~ ___

- - 
-

I 
- . S

- 
- , - I ~~‘: ~~. ~ .— . .5-, ‘ ,- -

. 
— -__~~ . .— 

1 -
‘ ~~~~ — - S 

- -
~~~

..>•
5- 

~~~~~
- 

~~
—

~:~~-~_ •I{~
7
t ~~~~ £~ ~~ ‘~> ~~~~~~~~~~~

- 
- - 

- 
- - - 

-- - ~~~-

. 

- f / 
~ / -

- 
-

~ ~~ ~~~~~~ ~~— ~~ 
~~~~~~ / ~~~

/~~~~~
/ - I~~? 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .r~
- 

T 
~ ~~~~~~ ~~~~~~~~~ 

~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~ 

‘ ~~~~~~~~~

- t2 ,~ - ~-- 5,

- 5 - )  - . . - _ 
- 

-- - - S -

•~~~~~~~ 
- . .  ( . 5

- . - - I. - - -‘.5— ( - I.__%_•__ _
s - 

- 5- — - 
. 

- 
- -. - .

- - - - - - .

- 1

Ri~1)( 54’ (~’l1 ~~~~~ - 

~~~~ ~~~~~~~~~ 

- .  
(I- 

- -

- I I I .  - - : ..:: I’ . .~ - ~~ ~ ‘. -. . - - -

— 
‘
S - ~~~~~~~~~~~~~~~~~~~~~~~~~~~

- - - -~~~. - , 1 5- — -

- ~~~~~~~~~~~~~~~~~ 
I.s - - - - .~~ 

- - 

( - A23

- -  - - - - -. 5  - _ _

______________________________________________________________________ ________ ~~~~~~~~~~~ ~~~~~~~~~~~~ _~~~~ , ~~ ~~~~
. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~



~~~~S5__ ~~~~~~~~~~~ 
——-55—---- - - - -------—--5---s--—

~
--’5-- -- :L: :.=-==-5-- ==—-~~~~~ . - 

5- 5- - S  
, ~ ~ 

,
~ ~ 

I ~

T -
~~~~~~~

. - - 
- I 

—I 

~~~

~ 
. s’rA’rE or si~v yo~x

! - DJ:I 5-u ’r:.i 4~N~1’ OF

I ~ ~~ ~ 
L~tat~ ~~~LL1itwrt~ ztu~i ~‘ln•ur llm~_ t - ALT~ANY

Re
~

o
~

t of a- Structure Impounding Water

- ‘fo assist j a  carrying out thu ~ provisirilis of Section 22 of the Concervation Law, being Chapter LXV of the
Consolidated L~uvs of New York State, relating to safeguarding life and pc-opc-rty and the crLction , reconstruction,

- or ~najntenance of structures for impounding water. OWflCtS of Such structures are requested to fill out as comp~ctely
as possible this report form for each such darn or rcservoir owned within the State of New York for which no plans
or reports relative thereto arc on file in this Department, and to return this report form , together with prir.ts or

photographs cxplanator , thci -tof to this department. - 
. - - -

BOF Brook T)am , I~o.1 - Crotc’sn ~~i. The sti-ucture is on ~~~~~~~~~~ flowi ng ii-cto ..Eas.t...flranch...o~ in the

- ! Town of ~ o thea~ .t County of Lu.tn~ri and. .i~ew...Thrk  

..ab~ u-t ~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ I I .I~~I nIl a, ’i dir ct r n Its iii a >‘s~ Ii—Lsi.nn b~k!g , thua. VSI~i5(I maui Cr :.I~~.I I.a ~-r OI a sIs~~~ n1)Co. ~~~~ ~ 3r4~ .
- - a. Js any part of the structure built upon or does its pond flood any State lands?I1Q 

~
. The name and addrc~s of the owner is th.t~ Q.Lt .~ o.~ i-; . ~~x~ 

: 1 
~ . The str~ictnre is u~cd for i~~~~~~~~~~&.~xa er water ~~~~~~~ 

I 
ç. The mauc-rial of the ri~ht bank, in t h e  direction with the current , is ; at the

6pj l n..~y crest ‘clLvatlvn this material has a top slope of inc!u-s vertical to a foot horizontal on the
-i center line of the structure , a vertical thickness at this cievati-an of feet , and the top surface e~tcnds

fur a vertical height of feet above the spill-tvay crest. -

4 6. The material of the left bank is ;- has a top slope of inches
to a foot lior ixontal , a thi ickiic~;s of feet and a height of Icet.

- 

~. ‘1’he ii.ctnral material of the bed on which t h e  s(ructui-c rests is (char , sand , gravel , boulders, granite, sha!c,

~iate, iin1esto~Ie, etc .) - ~~~~~~~~

- 
. ~ . S~ itC t~ is’ IaI Ietf.I~ (‘I tile I fed and I 11.1 1 IZII1kS ill re~p5-ct to ti lt’ )laIsllle Ss. ~)erViOuSiiess, water beariiig. ci(e..~t

of 1- 1 : 1 1 1 -  l:r5 - 1(5 • • I ~~ •
~~) 

~
‘- it..-r I I IhR’r i lc i tV , LIe

- - 
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. 9. 1 1 the I ‘~ ~l is RI !:I ~~t-~-: I . ~ !t~ t h e  kty( rI-~ i l s 1 I i ~:, .ii l ~i! or i ; ; ’ - ’. i i t ’  -d ~ . I f j :.c ti ui~’1 ~Vii I~. ~-; I •

— 
clili-etinu of (it t ’ h~ri;~(’ntaI ot!~ s - ’I  j 5~) iI ) g re1.iti~ e tLP t ’.ce .t xis t -~ I ~~~~ iil~t$ ?l ~. rtI ( ’ttl t~C an’l the iflCli t 1~ ti( ’l1 alt I ~~~~ ~-11

( f the lavt rs III a islalic pt ’I I ) t ! t 1 I l iit~ to the hOri Z~~I 1tal CI t L tCrI ~l,I)i’ii ’ . -

- 
I io. \Vliat is t h e  thicknc-~I r~~ the v~~~.

I I. Arc there any porous scams or fissures? . 
S~

- by ~~ 
~~~~~~~~~~~~~~ ~ o~~.;i  

- 

~~~~~ ~ 
.

12. ‘r ite ~vatc-rslicd at the a~I , ~-e str ttcture and d:aining into the polkt forn~edftl~ rcby ~~~~~~ . square milcs.
- 

13. The pOtl(l area at th~’:- ~-p dlv:zty crc~t elevation is . ~9.9 . acrcs ansI the p~n l  ir.’poui~sIs . .5.8S. ..!~i1t i

cubic fcct c-f water.

14. i1~C I)t axiniurn kut-i vit ~OW (! the stream at the structure ~-as .cu1,ic~ feet per c~coti~j  on 

(1)15:1) -

i~~ Has the spihiway capacity ever i)ecn exceeded by a high f.ow~ flQ 

Can any possible flocd flow from the ;~cacl cU~crwise than throu gh the w’stcs ~iotcd nnder 17 and IS c-f ths

rcport~ no If so, give the Iccat ion , the length and the elevation r~iative to the spilhvay crest and the

character and slopes of the ground ~f such po~Slhlc wastes 

z6. State if any damage to life or to any buildings , roads or other 1~rc~erty could be cau~cd by ~~~

. 
p~

fa iurc of the above structure. Describe the location the character and the use of bnild~nçs h-:-lo~- the r~: u-e

which m:ght he dame.ged by any failure of the structure; of roads adjacent to or cross n~ the stream b.~!c-w t he

structure, giving the lowest elevation of the roadway above the streatr. bed and giving the shape , the height an’l the
width of stream openings; nnl :l of any em1:ai~kttents Or stCc1) slopes that any flood could pats ovci•. ~‘i~o indicate

the character and use made o1 the ground bc-low the structure. 

No.. rc-a t lamages .or .losu of 1if i..wou1d. ..~~e.. c-au3e & hy~ the - ~~i.1tiru...of 

the darn.

17. W.~sTF.S. ‘rhe sp ii!way of t!ic abc vc structure is feet long in the char; the waters arc

luid at the right cud by the top of ~vh~ch i:~ te~t above the ~~ I ! :h .ay

crest, and lIas a top width of kc~; a n t  at the lcIt c-nd by , tllC

II )p  of whic!~ is feet above tl~c ~.p~ v.ay cr~.-~t, an-I l~ I~; a t(- 1) \V~ I h i  of f~ t: -

. 
-

iS. ‘1’ -_ r ~ i , nhs, -r he’ - .1 di~;eimr:~~~ p i pe.~ iit ~i’e1~~’.c.— - !-: - I t I I1lI~~e!~~~c’.I l  ~hc: -~.Y-n i.~ .~~_ ~~~~~~~~~~

- ‘s 0 -
~~ ~ 1 - ~ r~- - S -.

t - ~‘t b~flfjW Ilt(~ — - ~_ ~~~~~ a~~~t a ;~-ln~- - , gate sI : l t~~~- I .)  f- -~~ lI e  in (1! - ’ - 1t 
-

‘t  iii1;h, a id  Ilic bottisin i; [I.-C.-t  I I :, I ’ .’~ t ll ._ .~IIl1v. :-v cr1-I t.
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19. ~~~n’e-~. it ~l- .i~ the spiUway h it-re j~; Q~~~
I) - i O ~~ :~ - - - ‘ ~-3. - :.,t-~- - ~~~~~ r.ItL ) . -

‘.: . ~~~~~~ ~ ~ , , • —~ -ihick . ‘ihe du\vn I t i - c:ulf ~~~ of th e ap;-on has a t !ii ehness o f .  fcc-t 
-

it width . i  . fcct.

20. 1 las the structute ;mv ~veal:ntsses which are hirtb~e to Cause it~ f~Ii1nre ill II gII 1hAVS~~~~~~~~~~~~~~~~~~ . 

21. Si~arcircs . On t h e  back of this report make a sketch to scale for each dil~crc’,tt cross-scctioi~ of the above
structure at the greatest depth; giving the height and the depth from th s’Ir~ace of the foundation, t h e  bot tom width ,
the top width (for a concrete or masonry spiliway at two -feet below the crest) , the e!eva~ion of the top in reference
to t h e  SfI:~ way crest , the length of the sect j Ofl , and the material of whieli the section iS (:C4ISIYUCtCd ; on tiic spiliway

~cction si~ow a cross section of the apron , giving its width , thickncs~ and material, and show the abutment or wash
u-al! at the cud of the sp ilhvay, giving its heights and thickness. Mat-k each sccl on with a capital letter. Also -
sketch a plan; shc-w the nbove sections by their top line:;, giving the mark and the length of each ; the openings by
their horiiontai dimensions; the abutnìcnts by their top width and toj, kngths from the upstream face of the spill—
way section; and OuthinC the aproit. Also ~kctch an elevation of each cud of the structure with a cross section of

the banks, giving the depth and width excavated into tin- l)auks.

22. W ATER Srr’rix. - The waters impounded by the above structure have (nnt) been used for a public water

supply since.. 1291 b:. the---c-i-ty Of---~~ew ---York -

S~ il1w~y. Ther e is no srtillwa:; for thi s clam as the Bog Brook
x~eservoir is conr~ected. by a tunnel ~.‘ith th~ ~odom Reservoir,
which h~~ a s~iilv5ay, 500 feet wide.
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I pave UK- hon’ir to make the following ic-port in relation to tiw stru-~ture 1~i:nwn a~

th~ - ~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

- 

- -

I 1~S (:~~il I  ~S sttua ~Od UjJOfl the

Tüv .-n c-: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , County,

- ~~~~L from the Vil1~~-;t’ ~~~~~~~~ ~T . ~~~~~~~~~~ 

- - ~ - -:~-n ~ -~ 
- stream from the clam , to the ,

- I’ — - - - - 4 l s  ~~~~~ 
- : : ,.  1

11 ~ dim 1— P 0 \  OWP~.d b~ J ~~.-(,c/ ‘ 7’~~ ~~~~~~~~~~~~~

~ le ,t it  iii ot ~b nit t h e  scar / 19~~~~~ ~~~~~~~ ( ‘t  i~ 1 01 reconstructed

:~-~g t :ie 
— 

- ‘ -
-

.\,- ~t Itt iW S t iLdS.  t i le ~9)i11W~t\ l) I ) 1t i C~fl of Ui j — , d :t i i i  j~; b~ j 1~ 1 ,f  
- - 

.
-.-~ 

— .j —

— ~ - 
5

I t (~ ~ I ~i I” it — 1)1111 t & ,t —

. \ -  I’ t ’ t I I Y  ~~ I e::il b arn , t ’,ic ch:ii - .tcier ~ ! l t  ~ ,‘.in h t : h e i  bed tt Ftd , .l- Un.. ~~~~~~ p- -r •i~.)rL
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Report of a St::~lctu rc In~pounding Water

To a~-zist 1t~I c:ari yrng out the 1tro~-isions of ~~ -~ ~~ 22 of the Conservation Law, being Chapter LX~T of the
Con~iolidated Laws cf  New York State , relating ‘ rc fc-~uarding life and propert-~ and the ci-ection , reconstruction,
or maintenance of sttecttirc s for impounding water. (‘\VflCrS of Such structures are rcquestcd to fill out as completely
as porsible this report form for each such dat-n or r~-~- -_rcoi r owned with in the State cu New York for which no plans
or reports relative thereto are on fih~ in this Dcp~t~tmenh , and to return this report form, together with prints or
photographs explanatory thereof to this departin--~t.

. , — - , . , ‘ -I’. .j s) ~ D I O O ~C ~~~~~~ 4 O . i .~ c t
i. The structure is ~~~~~~~~~~~ ~l- ~~~~~~~~~~~~~ ..Br c.Ok j~e2~r.vo1rin the

Town of ~.C~ i~1eLl}.~t county off u~~~~vr ~~~~ e-~~-Yor~ 
. i !~ tZ 11/ iQ.~’.dic-~ t~h-..O f- .~Pti - -.~~~t~t1< -- .~T~ 1- - t.-’~~~-$~c~ $

~~ certer (G;
~~~ 

cxact distar.c ai~d ITI r ~~Zj( fl f rom a ii. ! -Li~ . ~.‘r. b:iit ~-c- , ~~~ rt ::~~ ~_5-—~~~~~~r- - I’ :~athW ~~a s T ~ .mj

2. 15 ~uy ~>ayt c-f thO stniethrc btnlt upon or dues its Pond fk~oc1 auty State kiuds’ flQ 
C.’~~~~~y ~ f ‘~T p - - - ~?

~~
. The na-me and address of the owner ~s j~ 1. 

~. The structure is used for. P~ ! ? c ~i ; . ~~~.i~C re: ’ rat r~r

c. The material of the right bank , in the direction with the current , is ; at the

spihiway crest elevation this material has a top slope of inches vertical to a foot horizontal on the

cc-ntcr line of the structure, a vertical thickness al this elevation of feet, and th e top surface extends
for a vertical hei~~t of feet above the spiliway crest.

6. ‘l’hc material of the k-ft bank is ; has a top slope of inches
to a foot ol zontal , a thickness of feet and a ]ic’i~h ut . of feet.

;. ‘l’hc natt~r.tl material of t he  lx-d on which the ~t I~u(.-t t i tc  i-ests is ~cl:z ’. - , s—ad, at-aye!, boulders, granite, shale,
slate . hirno-~tnne, etc.) ~~~~~~~~~~~~~~ 

- ~y 1 ~~~ ~‘:~ 
-- -

~ ~~~~~~~~

S. t t at~- t he t-l~ ,r ~ict er of the L-d :iuiul th e I m i  i t - ~; in rt-spt-ci I t  the htdr ,l :l ~c. - -rVn)UstIcss . W;t ter k-aring, Y~-et

of t - x j m~ I .Iure to air and to water , t u t t i t u r i u i i t v , etc. 4

- — 
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~
. I f i-I to bed is in l;tver~, are the layer .: h~ri~ r i i :~! or inehinitP - If inclined what is the

dtr -clion of the hori zuiital outei ’n pjiit ~ ru.-Iati ~e to the axis of the nu tist structure antI the inclination an.! direction

of the layers in a plane pcr 1x.iitlicuktr ~; ti~ horizont al ontcroppiuig’ 

to. What is the thickness of the layers?. .. 

• z i. Are there any porous seams or fissures’ 

. . . .  ..:. 

12. The watershed at the above structure and dcaining into the pond con ned/th ereby is~~~~_..Q.7square miles.

~~ t’~mr’ !t
(~~~
. ‘~r~~~’~ r” ~u V ( ’i

13. The pond arcs/at the spiliway crest elevation is ~.2.9 ... .acres and the pond ~npounds..E~E~ 
- . CubiC feet of water. .

14. The mzndmum known flow of the stream at the structure was cubic feet per second On

tDa t~-

i~~. h as  the spilhvay capacity ever been excecdcd by a hI gh flow? V(’~.. 

Can any possible flood flow from the pond otherwise than through the wastes noted under i 7 and i8 of this

rc~ ort2 .1~o If so1 give the location , the length and the elevation relative to the spiliway crest and the

character and slopes of the ground of such possible wastes —

.

i6. State if any damage to life or to any buildings, roads or other property could be caused by any por $hiie

failure of the above structure. Descrihe the location , the character and the use of buildings below the stractture

which might be damaged by any failure of the structure; of roads adjacent to or crossing the stream belOw the

structure, giving the lowest elevation of t h e  roadway above the stream bed and giving the shape, the height and the

width of stream openings ; and of any cmbankmcnts or steep slopes that any flood could pass over. Also indicate

th e  character and usc made of the ground below the structure 

- 16.. IT~ . s ~r eat .-d &t ~agCS.. - on1~ .l~e c~~~~~ti~~~ drnn f hCflld fell 

17. W4~STE5. The spilhway of tile above structure is feet lc-ng in the clear ; the waters arc

I eki at the right end by a the top of which is feet above the EpillW33

.rcst , and has a top width of feet; ai~d at tho lcft end by ~ th~

top of which is feet al�’vo the spiliway crest, and has a top width of fiet.
no

i~~. There j s~~’~..~ ,i’fi oo~.l d~~eltar- e a pipe Incht . ifl~~tti C (ham (-tLr and the bo~tont i; - 

f~-~t bt’lav: the s~Uiway crest; anti a (~- -i~ kc, flate c ’ .~ I t )  feet wide -in the clear by.... .._ 

‘cit hii :~h, and tl:e bot.tonu ZS feel liJ I’~ s tUe spi~I~vnV crest.
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19. Ai’~ox. h~~~:: the i.pitlway tlwre is~
?a apron l . ~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~*•”~~~

•

— 
ft~~t wide and feet thick. ‘I lie dowiistr~am skic of the re)ron has a thickness of ............ ~. feet

for a ~-.-idtti ~f feet.

20- h a s  th~ struct~:rc nay ~veaknesscs which ate liable to cause its failure in high fl ows’ ..~WP 

2 1.  SKET C UES. On the back of thi:; report make a sketch to scale for each diffcr~at cross-section of the 
above

structure at the greatest depth; giving t ie  height and the depth from the surface of the foundation , the bottom width,

the top width (for a concrete or masonry spillw ay at tv:o feet below the crc-st), the elevation of the top in reference

to the spillv.-ay crest , the length of the rection , and the material of which the scct~on is constructed ; on the spiliway

section show a cross scctk .n of the api-on , giving its width , thickness an~1 material, and show the abutment or wash

wall at the end of the sjilhvay, giving itt; heights and thickness. Mark each section with a capital letter. Also

sketch a plan; show the above sections l.y their top liacs, giving the mark and the length of each; the openings by

their horizontal dimc-zmic~r-s; the abutments by their top width and top leng ths from the upstream face of the spill—

way s~ction; and outline the apron . Also stretch an elevation of each end of the structure with a cross section of

the ban!-:s, giving the depth and width excavated into the banks.

22. WATE r. Seri ’ix . The waters impounded by the above structure have (not) been used for a public water

supply siuce.lOi)J. by..t-b~ 
y __. 

i~1 Th ere i~ no ~niflv’~~~ ~or thiz ~~~ an the 
~og ~roo1:

!~er ~erV~~1r i~ oonnoct c~ b;r a 1-m’~ne1 r it ~ t he  ~ od orn ~~eserv oir tn ioh

in nrovidO~ ~-:i th a ~
-:pi)1’?R~~. i’~Y’ fe ei i d e .
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