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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams , for Phase I
Investigations. Copies of these guidelines may be obtained from
the Off ice of Chief of Engineers , Washington , D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations , testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however , the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action , while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses . In accordance with the established Guidelines ,
the Spiliway Test flood is based on the estimated “Probably Maximum
Flood” for the region (greatest reasonably possible storm runoff) , or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spiliway capacity and p

serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential. 
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PWtSE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: New Rochelle Reservoir No. 1 Dam
I.D. No. NY 20

State Located: •
New York

County Located: Westchester
- 

- Watershed: Hutchinson River Basin

Stream : Hutchinson River

Dates of Inspections : November 16, 1978
Decen~ber 27 , 1978

ASSESSMENT

Based on the visual inspections and a review of available
information, the New Roehelle Reservoir No. 1 Dam has been assigned
an “unsafe-non-emergency” classification. The unsafe classification
is assigned based on the following definition provided by the Corps
of Engineers: “a dam with deficiencies of such a nature that if left
uncorrected, could result in the failure of the dam with subsequent
loss of lives or substantial property damage”.

The dam is a relatively long dam consisting of two earth dikes
and a central rr.asonry section. A number of deficiencies exist on
this structure, some of which are rather serious.

Attention should be given within 3 months of the date of approval
of this report, to the wet area at the downstream toe of the southwestern
dike. If this condition worsens, the integrity of the dike may be
compromised. The stability of the dike should be investigated, and a
method of treatment to control or eliminate the seepage in the wet area
must be designed and constructed.

Stability analyses for the masonry section of this structure
indicate that the factors of safety for all conditions analyzed are
unsatisfactory . Further field investigation and stability studies are
required to better assess the structural integrity of the darn. These
studies should be commenced within 6 months of the date of approval of • -

this report and completed within 12 months.

Using the Corps of Engineer’s Screening Criteria for initial review
of spillway adequacy , it has been determined that the non—overflow portion
of the masonry segment of the dam would be overtopped for all storms
exceeding 18% of the Probable Maximum Flood (PMF). The stability analyses
performed for this section indicate that the safety factors against
sliding drop below 1.0 for flows over the masonry from either the PMF
or ~ the PMF. The results of the HEC.-1 Dam Break Computer analyses
indicate that the - total failure of the masonry section of the dam will
have a serious impact on the Hutchinson River Parkway thereby incFeasing
the downstream danger of loss of life. The spiliway is, therefore,
judged as seriously inadequate.
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• - There are several additional deficiencies on this structure
which should be corrected. Trees and brush on the earth dikes should
be cut. The erosion gully on the southwestern dike should be filled.
The downstream channel beyond the toe of the spillway needs to be
rehabilitated, especially the concrete apron . Provisions should be
made to provide an operational reservoir drain. The crest of the
southwestern dike should be raised to a uniform elevation of lgLI..,0
to reduce the possibility of the earth dike being overtopped. A
system of around-the--clock surveillance during periods of unusually
high f lows and a plan for evacuatizig the downstream residents in the
event of overtopping of the non-overflow masonry section of the darn
should be implemented.

George Koc
Chi~ef , Dam Safety Section
New York State Departm ent
of Environmental Conservation

NY License No. ~I.5937

Appro~ed By: ___________________________

Col. Clark H. B enn
New York District Engineer

Date : - 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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NEW ROCHELLE RESERVOIR No. 1 DAM
OVERVIEW - NORTHEASTERN END

OVERVIEW — SOUTHWESTERN END
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PHASE 1 INSPECTION REPORT
• 

- 
NATIONAL DAN SAFETY PROGRAM

NEW ROCHELLE RESERVOIR No. 1 DAN NY 20
HUTCH INSON RIVER BASIN
WESTCHESTER COUNTY , N.Y.

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authority
The Phase 1 inspection reported herein was authorized by the Department
of the Army , New York District, Corps of Engineers, to fulfill the
requirements of the National Dam Inspection Act, Public Law 92—367.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing condition of
the dam, to identify deficiencies and hazardous conditions, to determine

• if these deficiencies constitute hazards to life and property, and to
recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenant Structures
The New Rochelle Reservoir No. 1 Dam is a relatively long dam on the
southern end of the impoundment. The dam consists of a masonry section
about 680 feet long with an earth dike on each end. The service spillway
is an overflow channel near the center of the masonry section.

The masonry portion of the dam is composed of stone blocks and mortar.
This section is 680 feet long and varies from a height of about 30
feet near the center of the structure down to about 6 feet at the
northeastern end. The service spillway is located within this segment.

‘the spiliway is about 265 feet from the northeastern
end of the masonry section. It is 30 feet wide and has a crest elevation
4 feet lower than the crest of the rest of the masonry section. The
spiliway has a crest width of 6 feet and then slopes off at approximately
a 2 vertical on 1 horizontal slope. The bottom and sides of the channel
are lined with stone block to carry the water well beyond the downstream
toe of the dam.

There is a stone building, referred to on the plans as the “gate house’t,
located 150 feet from the southwestern end of the masonry section. Old
inspection reports indicate that there were several pipes which passed
through the gate house. However, the spot where these pipes exited
has been sealed and so the reservoir now has no drain.

—1—
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The earth dikes extend beyond the ends of the masonry section. The
northeastern dike is approximately 75 feet long and 6 feet high. The
southwestern dike is about 700 feet long and 10 feet high. The top
elevation of each dike is about 2 feet higher than the crest elevation
of the masonry portion of the dam. Both dikes are covered with brush
and trees.

b. Location
The New Rochelle Reservoir No. 1 Dam is located at the southern end of
the reservoir. The town line dividing the Town of Eastchester and the
City of New Rochelle passes through the dam near the service spillway.
Therefore, a portion of the dam lies in each. of these municipalities.
The reservoir outlets into the Hutchinson River, with New Rochelle
Reservoirs Nos. 2 and 3 both on the river less than a mile downstream
of this dais.

c. Size Classification
This dam is approximately 30 feet high and the reservoir has a storage
capacity of 1043 acre—feet. Therefore, the darn is in the intermediate
size category as defined by the Recommended Guidelines for Safety
Inspection of Dams.

d. Hazard Classification
The dam is classified as “high” hazard due to the presence of the
Hutchinson River Parkway immediately downstream of the dam. In addition,
plans have been presented to the Planning Board of the Town of Eastchester
for the construction of 85 townhouses on the parcel of land which includes
the downstream slope of the southwestern earth dike.

e. Ownership
This dam lies in two municipalities and there appears to be at least
three owners. Based on the information available, the City of New Rochelle
owns the portion of the structure which is within their city limits. The
masonry portion of the darn in the Town of Eastchester is owned by the
Fred French Investing Company. This company also owns the upstream por-
tion of the earthen dike on the Eastchester end (southwestern end) of the
structure. The downstream portion of this dike is owned by Robert F. Lusk.

f. Purpose of Dam
This reservoir was originally owned and used by the New Rochelle Water
Company. The reservoir is no longer used by the water company. Presently,
the reservoir is used primarily for recreational purposes.

g. Design and Construction History
Based on the records available, the ~~~~~~~ was constructed in 1894. No
construction plans were available for the structure, so it was not poe-
sible to determine the exact date of construction or the name of the
designer.

h. Normal Operation Procedures
Water flows over an ungated spillway.

—2—
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1.3 PERTINENT DATA

a. Drainage area (acres) 1292

b. Discharge at Darn (cfs)
Spillway (water level at top of masonry portion) 744

c. Elevation
Top of earth berms (Top of Dam) l9~3.9Top of Masonry Portion 191.9
Service spillway crest 187.9

d. Reservoir (acres)
Surface area at top of earth berzns 92
Surface area at top of masonry portion 81
Surface area at Crest of Service Spillway 62

e. Storage Capacity (acre—feet)
Top of earth berms 1043
Top of masonry portion 869
Service spiliway crest 582

f. Darn
Masonry darn with earthen dike on either end

Darn length (f t)
Northeastern dike (Approx.) 75
Masonry Portion 675

• Southwestern d ike (Approx.) 700

Masonry Portion
Upstream Face : Vertical; Downstream Face: 3 vertical on 2 horiz.
Crest Elevation 191.9

- 4 Crest Width (ft) 6

Earth Dikes
Upstream slopes: About 1 on 3 (V : H)
Downstream slopes: Varies from 1 on 1.5

to l on 3 (V :R)
Crest Elevation 193.9
Crest Width (f t) 6 — 8

— g. Spi1lwa~
Type: Ungated overflow channel having a crest

width of 6 feet and a drop of 12 feet
Length: 30 feet

h. Reservoir Drain: None

—3.-
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SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Geology
The New Rochelle Reservoir No. 1 Dam is located in the Manhattan Hills
section of the New England Uplands physiographic province of New York
State. This province consists of low hilly terrain of gentle relief.
The bedrock in the area, formed during the Cambrian and Ordivician
eras has been intensely metamorphosed , heavily injected and re—crystallized.
Shale, slate, schist , gneiss and quartzite are among the types of rock
in this area. The surf Icial soils are the result of glaciations during
the Cenozoic Era , the last of which was the Wisconson glaciation.

b. Subsurface Information
No records from subsurface Investigations which may have been done at
the time of construction of this dam were available. However, two other
sources provided limited data. First , inspection reports from 1913 and
1915 state that the darn is founded on rock. In addition, a boring program
consisting of forty—nine 2½ inch diameter drill holes was undertaken in 1978 by
the developers of the proposed townhouses on the parcel of land downstream
of the southwestern dike Several of these holes were near the downstream
toe of the embankment. Based on this information, the subsurface con-
ditions are generally several feet of sand and gravel underlain by rock
at a depth of from 3 to 9 feet.

2.2 CONSTRUCTION RECORDS
No construction records were available for this structure.

2.3 OPERATION RECORDS
There were no operating or water level records available for this structure.

2.4 EVALUATION OF DATA
The only pieces of data available to assist in the preparation of this
report were two New York State Conservation Connnission inspection reports
from 1913 and 1915, and a plan of the southwestern earth dike prepared by
the developer of the proposed townhouse complex downstream of the dam.
While the information available concerning this darn was rather limited,
it appears to be adequate and reliable for the purpose of the Phase 1
Inspection.



— -
~
-..— 

~~~~~~~~~ —*~~~~
“•-

~ - - -,w--.~ —~ -;-~- ~~~~~~~~~~~~~~~~~~ - . — - — — , --~~-~ - • ----~- — - -
~

SECTION 3: VISUAL INSPECTION

3.1 FIND INGS

a. General
Visual inspection of New Rochelle Reservoir No. 1 Dam was conducted
on November 16, 1978. A follow—up inspection was held on December 27,
1978. The weather for both inspections was clear with teiuperatu:es
ranging from the mid—thirties to the mid—forties. Water was flowing
over the splllway at a depth of approximately 1/2 inch at the time of
the inspection.

b. Masonry Section
The masonry section appeared to be in satisfactory condition. There
were no signs of distress or movement. The stones on the downstream
face in one small area near the stone block building were wet from
apparent seepage. While several of the blocks were wet, there was no
actual flow noted coming through the joints. An inspection of the area
immediately downstream of the toe of the masonry revealed no wet areas
or soft sections.

c. Spillway
The spiliway channel was in satisfactory condition. There was some
mortar missing from the joints between blocks near the spillway crest,
but generally the spillway was in satisfactory condition.

d. Earth Dikes
A wet area was noted at the downstream toe of the southwestern dike.
This wet area extended for a distance of over 100 feet along the dike.
The toe was saturated and the soil in the area was very soft.

Related to this area was another wet area which was 50 to 100 feet
beyond the toe of the dike. This section was extremely wet with water
ponded throughout the area. Judging from the vegetation, it does not
appear that this area has been in its present wet condition for a long
period of time (i.e. the area does not look like a swamp).

There were several spots within the wet area, where water was flowing.
Probing at the point where one of the flows appeared , a cast iron drain
pipe surrounded by pea gravel was uncovered. Most of the flow was coming
from the pipe. It was not possible to determine where the pipe originated
or whether it was originally installed to act as drainage system for
the dam.

Several small areas of erosion were observed on the southwestern dike.
A few isolated spots on the upstream slope had been scoured. There was
an erosion gully in the area where the embankment section ties into the
masonry section. This gully was about 4 feet wide and 1½ feet deep and
ran from near the embankment crest down the slope on the downstream side.

No wet areas or scoured areas were noted on the northeastern dike.

—5—
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[ e. Downstream Channel -

The service spiliway flows are carried away from the dais in a channel
which flows perpendicular to the dam for about 100 feet and then takes
a right—angle bend. The water then flows along the toe of the Hutchinson

F River Parkway embankment. The channel beyond the point where the stone
block lining of the spillway ends consists of concrete over earth and
boulders for approximately 50 feet. The channel is cut into the earth
beyond that point. The concrete is deteriorated with many cracks and
holes. The area beneath the end of the concrete has been scoured by
flows in the channel. The scour hole extends about 1 foot under the end
of the concrete slab on the north side and 3 feet under on the south side.
The earth channel is not lined and is littered with debris. However, due
to the drop between the spillway crest and the downstream channel, it does
not appear that the deficiencies in the channel would affect the dam.

3.2 EVALUATION OF OBSERVATIONS
Visual observations revealed a number of minor defects on this structure
and several more serious defects. The serious defects which were noted
are as follows :

1. Existence of a wet area near the downstream toe of the
southwestern dike This wet area seems to have appeared
relatively recently and is probably due to seepage through
the dam.

2. Apparent lack of a reservoir drain.

The following minor defects were observed:

1. Brush and trees growing on both dikes.

2. Erosion at several spots on the southwestern dike, especially
the gully near the intersection of the embankment with the
masonry section.

3. Minor seepage between some blocks near the gate house.

4. The poor condition of the downstream channel beyond the toe
of the dam especially the scour hole beneath the end of the
concrete apron.

—6—
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES -

4.1 PROCEDURE
Normal water surface elevation is approximately at the crest of the
spillway. Downstream flows are uncontrolled over the spillway.
The reservoir provides 287 acre feet of storage between the crest of
the service spillway and the top of the non—overflow masonry segment of
the dam and an additional 174 acre feet between the top of the masonry
and the top of the earth berms.

4.2 MAINTENANCE OF DAN
There was no record of any maintenance having beeu done on this dam for
a number of years.

4.3 WARNING SYSTEM IN EFFECT
No apparent warning system is present.

4.4 EVALUATION
A comprehensive maintenance program is required for this darn. Brush
and trees should be removed from the earth dikes. In addition , the
service spiliway and the non—overflow masonry section should be inspected
on a regular basis and maintained as necessary.

‘-7—
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SECTION 5: HYDROLOGIC/HYDRAULIC -

5.1 DRAINAGE AREA CHARACTERISTICS
Delineation of the contributing watershed to New Rochelle Reservoir
No. 1 was made using the USGS 7.5 minute quadrangle sheet for Mount
Vernon , NY. The watershed consists of a heavily developed urb an area
and a lightly wooded area , some of which has been developed. Relief
ranges from flat to moderate. The rectangularly shaped drainage area is
approximately 1292 acres in size.

5.2 ANALYSIS CRITERIA
No hydrologic/hydraulic information was available regarding the original
design for this dam. Therefore, the analysis of the spillway capacity
of the dam was performed using the Corps of Engineers HEC— 1 (Darn Break
Version) computer program; incorporating the “Snyder Synthetic Unit
Hydrograph method” and the “Modified Pul&’ flood routing procedure. The
spiliway design flood selected for analysis was the Probable Maximum
Flood (PMP) in accordance with recommended guidelines of the U.S.

j  
Army Corps of Engineers.

5.3 SPILLWAY CAPACITY

The spillway, locatad within. -the masonry portion. of the structure has a
crest 6 feet wide. and is 30 feet 1ong~. - There is a drop of about 12
feet between the spil].way crest and the exit channel.

For the purposes of the hydrologic/hydraulic analysis, the non—overflow
masonry segment was assumed to be the top of the dam. This model was
used since no provisions had been made on the dam or immediately downstream
to allow the flow of water over this section. Therefore, in the computer
analysis what is referred to as the t~p of dam, is actually the top of the
non—overflow masonry section. The earth dikes on either end of the structure
have a top elevation of 193.9, which is two feet higher than the top of
the masonry.

Hydraulically, the spiliway itself was analyzed as a sharp—crested weir
having a discharge coefficient C of 3.1. The computed spillway discharge
capacity when the reservoir level reaches the top of the non—overflow
masonry section was 744 cfs .

The spillway does not have su.fficient capacity for discharging the
peak outflow from either the PMF or the 1/2 PMF. For the PuP, the peak
inflow is 4036 cfs and the peak outflow is 4009 cfs. For the 1/2 PNF, the
peak inflow is 2018 cfs and the peak outflow is 1923 cfs.

5.4 RESERVOIR CAPACITY
Normal reservoir capacity when the water surface is at the service spiliway
crest elevation is 582 acre—feet. Surcharge storage capacity to the
top of the non—overflow masonry section is an additional 287 acre feet,
which is equivalent to a runoff depth of 2.66 inches over the drainage area.
Additional storage capacity of 174 acre—feet , an equivalent of 1.6 ix~chas
of runoff , exists to the elevation of the top—of—be rm.
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5.5 FLOODS OF RECORD
No information was available regarding the occurrence of the maximum
known flood.

5.6 OVERTOPPING POTENTIAL
Analysis using the PMF and 1/2 PMF indicates that the spillway does
not have sufficient discharge capacity. For a PMF peak outflow of 4009
cfs , the service spiliway capacity of 744 is only 18%. Hence, the non—

j overflow masonry section would be overtopped to a computed depth of 1.3
feet for this outflow. While generally the tops of the earth dikes are
two feet above the top of the non—overflow masonry section, due to
variations in- the crest elevation of the dikes, it is not possible to
state definitively that this flow would not overtop portions of the
dikes as well.

For the peak outflow from 1/2 PMF, the non—overflow masonry section would
be overtopped to a computed depth of 0.64 feet.

5.7 EVALUATION
Using the Corps of Engineers screening criteria for initial review of
spiliway adequacy, it has been determined that the non—overflow masonry
section would be overtopped for all storms exceeding 18% of the PMF.

A downstream flood wave analysis indicates that water surface levels
would rise high enough to endanger motorists on the Hutchinson River
Parkway. Hence, dam failure from overtopping would significantly
Increase the hazard to loss of life downstream. Since the overtopping
of the non—overflow masonry section would present a stability problem
and possibily a scour problem at the do’~’nstream toe, the spillway - is
assessed as being seriously inadequate. This means that based on an
initial screening and preliminary computations, there appears to be
a serious deficiency in spiliway capacity so that if a severe storm
were to occur, overtopping and possible failure of the masonry por—
tion of the dam would take place.
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations of the dam revealed an area of seepage at the( downstream toe of the southwest dike . The fact that this portion of
the dike is wet could affect the stability of this segment. There was
no indication of any movement in this area. There were no other signs
of major distress on the dam. The remaining portions of the dike and
the masonry section all appeared to be reletively stable.

b. Design and Construction Data
No design computations or other data concerning the structural stability
of the darn were available. Construction records could not be located.

c. Data Review and Stability Evaluation
The sole sources of structural and subsurface information were the 1913
and 1915 N.Y. State Conservation Commission inspection reports. Due
to the limited data , certain assumptions concerning the dam and its
foundation conditions had to be made.

No stability analysis was performed for either of the earth dikes. The
northeastern dike showed no signs of distress and so no analysis would be 

- 
-
~

required for this section. The wet area at the -downstream toe of the
southwestern dike could cause a stability problem on this part of the
structure. Due to the lack of information concerning the composition of
the embankment and the foundation soils, it was not possible to perform
a stability analysis for this dike.

A structural analysis was performed for the masonry portion of the dam.
This analysis was based on the cross section shown on the 1915 inspection
report and on measurements of the dam made during the inspection. The
study used a structural stability analysis program written for the TEXAS
INSTRUMENTS TI—59 Calculator. The following conditions were analyzed:

a. Normal conditions with reservoir at spillway crest.
b. PMF, water flowing over the top of the non—overflow masonry

section to a depth of 1.3 feet.
c. One—half PHP , water flowing over the top of the non—overflow

masonry section to a depth of .64 feet.
d. Reservoir at spillway crest with ice load of 5000 lb/ft.

The analyses performed (See Appendix E) indicate that the factors of safety
against overturning and sliding are as follows :

Factors of Safety
Case Overturning Sliding

a. Reservoir Level at spiliway 1.82 1.35
Ciest, No ice

b. PNF, Water flowing over masonry 1.45 0.88
section to depth of 1.3 ft, no
ice

c. 1/2 PMF, Water flowing over 1.51 0.93
masonry section to depth of
.60 ft., no ice
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d. Reservoir Level at Spiliway 1.40 
- 

1.05

crest, Ice load of 5000 lb/ft

These factors of safety indicate a critical deficiency in the stability
of this structure. However, the analysis was performed using a cross
section from the 1915 inspection report. It was not possible to de-
termine what the depth of embedment was for the downstream toe from the
information available. For the purpose of the analysis, no passive
resistance at the downstream toe was included. A more detailed in-
vestigation is required to arrive at a more accurate cross section of
the masonry section and to determine whether any passive pressure should
be included in the analysis. -

d. Seismic Stability
The dam is located in Seismic Zone No. 1. Due to the location of the
structure, a seismic stability analysis is not warranted.

I-
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

.7.1 ASSESSMENT

a. Safety
The Phase I inspection of the New Rochelle Reservoir No. 1 Dam
revealed conditions which if allowed to deteriorate further, could
constitute a serious hazard. The most severe problem is the wet area
at the downstream toe of the southwestern dike. Due to the seepage in
this area, the stability of the dike is questionable. Remedial measures
should be taken to correct this problem before it worsens.

In addition to this problem which may deteriorate unless repaired, this
structure has several basic deficiencies. First, the service spiliway
does not have sufficient discharge capacity to pass the outflow from
either the PMF or 1/2 PMF. Due to this inadequate capacity, flows from
these large storms will overtop the non—overflow portion of the masonry
segment. This section is not equipped to handle high velocity flows.
There is no means of dissipating energy at the downstream toe, so until
it has been proven that the dam is founded on sound rock, the erosion
resistance at the toe will be a matter of concern.

The stability analyses which were performed for this structuer indicate
that the factors of safety against both overturning and sliding are less
than those recommended by the Corps of Engineers. Due to the lack of
information, these analyses were performed by making certain conservative
assumptions concerning foundation conditions and depth of embedment of the
downstream toe, so the actual safety fac.tors may be higher than those
calculated.

The final serious deficiency on this structure is the apparent lack of
• a reservoir drain. Since there is no drain or regulating outlet, it is

not possible to lower the water surface in front of the dam below the
service spillway crest without using drastic measures.

b. Adequacy of Information
The information available for the preparation of this report was- extremely
limited. No construction plans, subsurface information or hydrologic data
were available with the exception of the information concerning the south-
western dike provided by the developers of the townhouses proposed for
this area. The inspection reports from 1913 and 1915 and observations
made during the visual inspections of this structure made for this report
were the primary sources of information regarding the dam.

c. Need for Additional Investigations
An investigation of the masonry section is required to - better assess the
structural stability of the dam. This investigation should be an indepth
analysis of the structure. Accurate cross sections of the dam should be
obtained to determine the exact dimensions of the structure. An exploration
program should be undertaken to determine the subsurface conditions in the
vicinity of the dam. Estimation of the depth of soil above the downstream
toe of the dam and determination of whether the dam is founded on soil or rock
should be two primary goals of the exploration program.

Additional hydrologic/hydraulic investigatIons are also recommended to more
reliably determine the PMF peak outflow. These studies should consider
specific site characteristics of the watershed such as surcharge storage
capacity both vithin the drainage area and at the darn.

—12—
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Astability analysis of the southwestern dike should be performed to determine
whether the seepage in this area has reduced the stability of the dike to
critical levels. - I - -

d. Urgency
The problem of the wet area at the toe of the southwestern dike should
be addressed and repairs commenced within 3 months of the date of approval
of this report. Unless actions are taken in this area, the situation could

• deteriorate further and jeopardize the stability of the dike.

Investigation of the remaining deficiencies should begin within 3 months
of the date of approval of this report by the owner. These investigations
should be completed and the necessary modifications should be commenced
within 1 year of the date of notification.

7.2 RECOMMENDED MEASURES
a. A method of treatment to eliminate or control the seepage in- the

wet area at the downstream toe of the southwestern dike must be
designed and constructed.

b. An investigation of the stability of the southwestern dike should
be performed.

c. An investigation of the structural stability of the masonry
portion of the dam should be undertaken.

d. Hydrologic/hydraulic investigations are required to resolve the
fact that the spillway capacity is inadequate.

The above measures are of major importance and should be addressed
within thc time frames previously outlined. The following measures are
not as crilical but the recommended measures should be followed within
12 months of the date of approval of this report. - -

a. All trees and brush should be cut from each of the dikes. This
area should then be inspected periodically for signs of decay of
the roots which might result in increased seepage.

b. The erosion gully on the southwestern dike should be filled.

c. The downstream channel beyond the end of the spiliway should be
rehabilitated. Special attention should be given to the scour
hole under the concrete apron.

d. The area on the masonry portion of the dam where the seepage between
blocks was noted should be monitored to assure that this condition
is not worsening.

e. Provisions should be made to provide an operational reservoir drain.

f. Raise low areas on crest of southwestern dike to assure that crest
elevation is at least 194.0.

7.3 PROPOSED ACTIONS BY OWNERS
As stated in Section l.2d, it has been proposed to construct 85 townhouses
on the parcel of land which includes the sownatream slope of the ~outhwestern
dike. A deed restriction prohibits excavation within 20 feet of the
downstream toe of the dike. To comply with this restriction, the developer
has proposed constructing at existing grade and then backfilling the
foundations to provide the required cover. The result of this backfilling
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would be to raise the grade along much of the downstream slope
effectively flattening the slope.

The developer has also applied for a permit from the New York State
Department of Environmental Conservation to place a drainage blanket
over the wet area on the downstream toe of the southwestern dike. This
blanket would be a graded filter composed of filter fabric , gravel and
rock. -
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ENGINEERING DATA AND COMPUTATIONS
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— - CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

V
AREA-CAPACITY DATA :

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre—ft.)

1) op of Darn 
_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

2) Design High Water
(~4e~p. D.~~-gn peei) 

I ~~ ~~. ~ ( •5 
_ _ _ _ _ _ _ _ _ _ _ _ _

(ThP .c MAS.NA~~~
3) Auxiliary Spillway

Crest N/A 
___________

4) Pool Level with
Flashboards N/A 

—

5) Service Spillwa y ‘z_ q
Crest 

________  

‘

DISCHARGES
- Volume

(cfs)

1) Average Daily N 7A
2) Spillway @ Hanimum ~H!gh W .e~ r~~~S. ~~ 7~~ oc 7ij~~

3) Spillway @ Design High Water - ____________

4) Spillway @ Auxiliary Splilvay Crest Elevation 
____________

5) Low Level Outlet -

6) Total (of all facilities) @ Maximum High Water -

7) Maximum Known Flood UNkp 4o~iJA I

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

_ -.-- - - -_ - - —- ------ - -
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~~~LL

a

CREST: ELEVATION: 
_______________

-

~ 

- 

Type : M A S~~N I ~ Y

W i d t h :  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Length: G’7~ 
/

Spillover ~~~~~~~~~~~~~ ~~~~~~~~
Location ~~ç

SPILL WAY:

-
- PRINCIPA L EMERGENCY

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Elevation

p- C~~s-rEt~ Type 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I- ,

.
~~~ Wid th -

Type of Control

I Uncontrol l ed 
—

— 
. Control l ed: -

______________________________ 
Type 

________________________________

— (Flashboa rds; gate) -

_______________________________ 
Numbe r 

________________________________

Size/Length ________________________________

I nvert Material 
__________________________________

Anticipated Length
of operating serv i ce 

_____________________________

T~ ~~~~~~~ Chute Length ____________________________

N/ A  Height Between Spi].lway Crest 
_____________________

&.Approach Channel Invert
(Weir Flow) 

-~~~~~
_

-----~~ - - --- - — —-- -
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-~W*IL.~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

OUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES:

Type: Ga te 
_______ 

Slu i ce 
_______ 

Condu i t 
_______ 

Pens tock

Sha pe : 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Size: 
—

Eleva tions: Entrance Invert 
________________________________________

Exi t I nvert 
________________________________________________

Talirace Channel : Eleva tion 
_______________________________________

HYD ROMETEROLOG I CAL GAGES:

Type : N/ A
- 

- 

Location: 
________________________________________________________

Records:

- - Dat e —  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Max. Readin g -

FLOOD WATER CONTROL SYSTEM :

Warnin g System: 
_________________________________________________

- - Method of Controlled Releases (mechanisms):
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- — ____________________

4

DRAINAGE AREA : ~~~ ACR E:S

L DRA I NAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: ~~~~ 4
L A 1EA f/ / ~~ ~~eL~~~~ P~~ *

Terrain - Relief: ~~..47 Th

Surface - Soil: SAA t~- S/L 7
Runoff Potential (existing or planned extensive alte rations to existing

(surface or subsurface cond i tions)

f0

Potential Sedimentation problem areas (natural or man—made ; present or future)

No~v~ ~~~~~~~~~

Potential Backwater prob l em areas for l evels at maximum storage capacity
inc ludin g su rcharge storage:

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~iQ4A,A/~~ ~F MtJ 7cg/A ( S~~/q R:vE~

PA
~~~~~~~~~

UjA (r’

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perime ter:

Locat ion: ~~~ 17/(~~~~~ ~~~ OF

Eleva t ion : ~~~~ -

Reservoir: -

Length ~ Max imum POOl 
________________________________  

(Miles )

Length of Shoreline (
~ Sp iT iway Crest) N/A (Miles)

— —------~~
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DATE

N1E~
) ~DC~-~ ELLE. ~E-~ E1?NO~~ ~~~ I - ~o) i/ 

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

SUBJECT COMPUTE D BY DAT~

F~~
- - - E  A~~ EA-~~ 

- ~- i- WC L ~/!5!79

~~~~ ~~&L ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~ 

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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~1~
-
~’I ~~~~~~~~~~~~~~~~~ _

~~~~~~~~~~~~~~~~~~~~~~~~~~ EE~~±~ E1 EEEE 
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DATE
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APPENDIX E

STRUCTURAL STABILITY ANALYSES
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INPUT TO STABILITY ANALYSIS PROGRAM

INPUT ENTRY PROGRAM No.

Unit Weight of Dam (KIft 3) 0 4
Area of Segment No. 1 ( ft 2) 1

Distance from Center of Gravity 2
of Segment No. 1 to Downstream
Toe ( f t )

Area of Segment No. 2 ( f t 2) 3

Distance from Center of Gravity 4
of Segment No. 2 to Downstream
Toe ( f t )

Area of Segment No. 3 ( f t 2) 5

Distance from Center of Gravity 6
of Segment No. 3 to Downstream
Tow ( f t)

Base Width of Dam (Total) ( f t )  7

Height of Dam (ft) 8

Ice Loading (K/L f t . )  9

Coefficient of Sliding 10

Unit Weight of Soil (K/f t3) 11

Active Soil Coefficient — Ka 12

Passive Soil Coefficient — Kp 13

Height of Water over 14
Top of Dam or Spiliway (ft)

Height of Soil for Active Pressure ( f t )  15

Height of Soil for Passive Pressure (ft) 16

Height of Water in Tailrace Channel Cf t) 17

Weight of Water (K/ft3) 18

Area of Segment No. 4 (ft2) 19

Distance from Center of Gravity of
Segment No. 4 to Downstream Toe ( f t )  20

Height of Ice Load or Active Water (ft) 46

— —-- S ~~~~~~~~~~~~~~~~~~~~
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INPUT AND RESULTS FROM STRUCTURAL
STABILITY ANALYSIS PROGRAM

NORMAL CONDITIONS PMF — PLOW OVER
- 

-
- WATER AT SERVICE NON—OVERFLOW SECTION

SPILLWAY CREST NO ICE LOAD
NO ICE LOAD

0. 15 

—

- 
- 0. iS RCL

1 - 

~~ PC.L
2’lO. - 

— -  — - 

1 ~2 1 0. F: CL 1

- - 710 .  PCL
16. 25 — -  

2
16. 25 R C L

175. 
16. 25 Ri::L

175. RCL
iT’S. F:CL

8. 33 ’S -

8. 3375 RCL - - 

s :~~ 7~
- 

- 8.3375 RCL

ROL 
~~~~~~~~ 

~
‘

- -  20. RC1_ , -~
F-:CL~~

- 

‘
~~ 28. ROL

U. 44

0. RCL rI. 
‘

— - 
1 0. F-: C: L

L!. i-’s

0-. 6 P CL

- 
14 a: ~~. RCL

‘ -  
14

U. F.L- L 1 - -

1. 3 RCL
0. 0624 1,3
0. 0624 RCL :1. 0624

ii. i~ .24 F*CL
24. - - 

- - 
46

( , 1. :~~ 36E-;4~-~i 
1. Safety Factor vs. Overturning ( 

~~ . ~~~~ 22 7 U~~4
~~~, 8a 1~~413I:Il7 2. Distance From Toe of Resultant Z, 5~ T’4;- i -:~~~S.-

‘
~~, 1. 34’~-75i60 :3 3. Safety Factor vs. Sliding 3, . ~~~~~~~ jJ’41:179
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INPUT AND RE SULTS FROM STRUCTURAL
STABILITY ANALYSIS PROGRAM

— 1/2 PMF — FLOW ICE LOAD OF 5000psf
OVER NON-OVERFLOW WATER AT SERVICE

-‘ 

SECTION SPILLWAY CREST
NO ICE LOAD

0
0. 5

I i  
0. 15 F: CL

1.
11. 1- ~ Ri:L ; 210.- - 

1 210. PCI
- -:-~~~2 1 LI. P L- L - ~, t. ~-. —I

16. 25 RCL ~
16. 2S 

- 

3 1
:1 —‘. 4

17~’. PCL ~
175. 4 -

IT’S. RC L :: 3:3 ’5
- 4 8~~3375 RCL -

3. 3375 7
~ :~~ 7~ Pit 4~0.
- - -  

7 FCL

28. F:CL
9 - -

2 :3. RCL 5.
-
~~ 5. RCL

0. - - 
10

0. RCL u. ~10 0. 6 F-:c:L
0. 6 14
6 RCL U. -

- 
14 0. F:CL -

U ~~. lb
0. 6 RC~. ‘J. 0624

l - ~
; 0 .0 624 F:CL

0. 0624 — 46
o. ‘:524 RC- L .~ 4.

46 —

- - 
1. Safety Factor vs. Overturning 1- 40-1 -392~~81. 51 2 i b ~~1 2. Distance Prom Toe of Resultant ~- 5. 21- -8362 ~’3

~ 6. 26 02 144 32  3. Safety Factor vs. Sliding ~, 1. 053047T ’32
93~~ -72S576 
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APPENDIX F

REFERENCES

- 1) U .S. Department of Conunerce , Technical P~per No. 40 , Rainfall -
- 

— Frequency Atlas of the United States, May 1961.

- 
- 2) H.W. King and E.F . Brater , Handbook of Hydraulics, 5th edition,
- McGraw—Hill, 1963.

3) University of the State of New York, Geolo~y of New York, Education
Leaflet 20, Reprinted 1973.

- 4) Elwyn E. Seelye, Design, 3rd edition, John Wiley and Sons, Inc., 1960 
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FoaM IW 1. I-t i-tO 2000 t I I ~~t~S)

(NOTICE: After ~tIiug out one of these forms as completel y as possible for each darn in your district, return it at once to the
- Conservation Commission , Mbany )

- S T A T E  O F  N E W  Y O R K

CONSERVATION COMMISSION
A L B  A N V

DAM REPORT —

- 

~~~~~~~~~~~~~~~~ , I9r~~~(Dauz~

— CONSERVATION CoMMI ssIoN , - 
-

- 
DivIsioN OF INLAND WATERS.

GENTLEMEN : - 

- 
- -

~~ 
-
~

I have the honor to make the following repo~ in relation to the structure known

as the~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~ 

Darn.

This dam is situated upon th~~fr
~Give name of str m)

in the Town of._~~~~ ~~~~~~~~~~~~~~~~ 
about.L~~~~~ Jrom the Village

The distan:e’~~~ ?~—~”j stream from the darn, to ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
-

(Up or,,down ) A (Give nam~~~~searest important strea m or of a bridge)

is about ,~-’-. Y:7— -,- . - - 
-

- 
- 

The dam is now owned byP~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a 
(Glee name in Ml)

and was built in or about the year / ~!.7 ~~, and was extensively repaired or reconstructed

during the year.,~ ’~~- -
~~~~,~~~

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

-

As it now stands , the spiliway portion of this dam is built of .~~~~~~~~~~ (State WhCthC~ of masonry, coscra to or timber)

and the other portions are built of ~~~~~~~~~~~~~~ -~~ --~~~~~--..
S~~to whct:,,-r ~f m-~io~ry, - - ~- r ~t e . carth or t im ber WiLh or wjth ,uL rn_k Bit)

As nearly as I an learn , the character of the foundation bed under the spiliway Portion

of the clam ~s and under the remaining portions such
found ation bed is ~~~~~~~~

L £~ -



- - - 
- —‘- —“~ e.-.-----—~~~~-—-.-’~~ -—— - — —-——-— _ ------ — — - - — --

~
-

The total lengt h of th ib d tm i~ 6 feet The spill~ ay 01 W aste

weir portion , is about feet long, and the crest of the spill~vav is

about 
~~~~~~~~ feet below the top QI the dam. 

- 

—

The number , size and location of discharge pipes , waste pipes or gates which max’ be -

used for drawing off the water from behind the dam , are as follows ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~— 

I
- 

~~~~~~~~~~~~~~~~~~~~~ 
State brie~ y, in the space below, whethcr, in your jud~ment , this darn is in good condition, or bal c diti on , d-s rib ing particularlyany leaks or cracks which you may have observed.) ,~~~e-’z~--L ~~—z--_c . ~~~~~~~~~~~~~ 

- 

—i-— , . I
~4~~ L -~~~~~~~~~~~~~

- 

~~~~~ ‘~- ~~-i~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ I2~;9

-~ 
-
~~

-- Reported ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.t~’ ~~~~~~~~~~- 
- (MJr~~i—.Stti~t aal number, P. O B,e R. P. D route)

L (Ueme~~~ptace) 

- - (SEE OTHER SWE) 
- 

- 
~~~ --- - , — ———-—-- _ _ ‘

~~
______ _

~~~~~~
_
m - - — - a—-- - - - - -- - - -~~



— -.n- ~~v---~~~-S.---- ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ - - -----i- -.---—
~
---- —- ----,- - — - — -- 

~ v—~
-
~--------~--- ~ 

-.-_-- ----- - —-— -- ~----—----,-

(In the space below, make on e sketch showing the form and dimensions of a cross section through the spillway or waste-weir of this
dam, and a second sketch rhowing the same information for a cross section through the other portion of the dam. Show par-
ticularly the greatest height of the dam above the stream bed, its thickness at the top, and thickness at the bottom, as nearly as
you can learn.)

t

i-_- -
~
.—.
~
.--- -F ’. - -  -- -I)

L. 

-

- - L I

o - -
~

- -i
-

~~~~~~~~

-

~~~~~~~~~~ 

-
_ _

\~ 

-

- -

- 
- 

.

-: (In the space below, make a third sketch showing the general plan of the dam, and its appro ximate position in relation to buildings or -

other conspicuous objects in the vicinity. 

~~~ -

‘

- 

\~- : : ~~~~~~~ 
I

- 
-

- 
, t :‘.~i-~ ,/a

- 

‘-__ _~_ --- 

/ ‘
_

- - - 
- I ’

---b.-. 
~~ 

- - - -

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

— —

~ 

—-—- - -



-- 
~~~~~~~~~~~~~~~~~~ - - —~~~~~~~ - - ____w —_t~

’__ 
~~~~~~~~~~~~ 

-
~~ 

-

- - - a  i~~- - :t .  -~~- ; - ~~~- - 1~~~~~ ) - Ace. ~3a

~!~OTICa~ Af ~r~r ~ lin~ out one of these forms a~ comp le tely as p ossible f or  each dam in your district , return it at once ~~~ the
Conservatirn Co ~iasion, Albany.)

- 
STAT E o~ NEW Y onk

CONSERVATION COMMISSION
AL  ~ A N Y

DAM REP ORT - 

~ j .W~ -1.-~-) -- i9I~~~ .
Date)

CoxsERvx -rroN Co~nxissiox , -

DivIsioN OF I~~ AND WATERS.

‘I
— GENT1.E~JEN :

I have the honor to make the following report in relation to the structure known as

~~~~~~~~~~~~~~~~ E~~ _~~ 
This dam is situated upon the

- (Gtve ot r~ t~~~

in the Town of
~~~~ 

‘ ,‘ &LLZ1 + + Q  ~~~ 
- 

&~~~1 
~ab o u t 4 i v ~~~<4 from1 the V-i~l~~~~ r City of. /L.u4~J ~. ij ~~~A .s(-~~~ . -

~~~~~ dmstaoce)

The distance ~~~L ‘A~
1
~ sti-eam from the dam, to the JJ.~1~J(tp or ~-~--‘-n~ (Git-e sante oc nearest ~~~~~~~

-
~~~:: ~

- :-~::t~ -~~ -~~ a

- : is about ~~~~~~~ 
_~~_-f

_ 
- 

-

(State distan~;l

The dam is now own~d ~~~~~~~~~~~~ ~ ZLZt~ . ~~~ - 
- — 

(Giec ilarne an~ adctre t 1 ?ttIi)

and was built in or about the year.. .. / -, and was extensively repaired or reconstructed

during the year~,~L.ri~. 
-

As it now stands, the spillway portion of this dam is built oL4~~~~~4 
.__)/ ~ cate wh~th~r of ,— ~~ r— , t -~ rte o~-

and the other portions are built ... .. ~~~~~~ ~~~~~~~~~~~
(State w}ttthcr of mnJt~onry con~retc , e trt~I or timber ‘-a-ji b or C - t ~~- L ~ ~~~~~- 

- 
As nearly as I can learn , the character of the foundation bed under the spillw-~y pox-Lion

of the darn is and under the remaining portions such

foundation bed is -

-— —S

- - - - - - - - -——~~ —~~~ a-—-----~~ 2 _ f  ~~~~~~~~~~~ 
—



----- --- ----- - - - - - ---- -;~ 
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~~~~ 
- _ * ~

-
~- - _____________• 

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

- _ - -  - .— - --~~w~~~~~~~~ r~~~~ --
-

- -

- 

.

(In the space below, make a third sketch showing the general plan of the dam, and its approximate posit ion ~: ‘r -  ~at:o n to bui id~ngs or
other conspicuous objects itt the vicinity.)

- 

- 

- 

. 

- 
I 

-

- 

- 4~1t

‘s~~~~~ fT ~~~~~~~~~~

~~~

~~ COT745~~~~)  -

_ - 

-

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

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

~~ --/ — ~
- A ~- 

—
p, 

-

~~~~ — 
1~ ~~~~~~~~~~~~~~~~~- 



- 

- - - TT~~~- -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~

-

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .—~~~~~~~~~~ 
-

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

(In the space below , - 1~e one she~ch showing the form and dimensions of a cross section throuch the spl~way or wast e—weir of this
dam, and a secotid ake~ u showing the same information for a cross section through the other partion of the darn. Show par ticularly
the grec~~~ hc-i~ht of the dam above the stream bed , its thickness at the top, and thickness at the bott om, ~.s nearly as you can learn.)
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::‘A’ø..~~; -. ~- -..ri~~i~ ~ ~~ 

,s p/,~~ LJA ~ P.Jk r,’~Iv

~s ? ~ (1— _ _ _

- 
-/ ~?qI,- ,11v

7 
~~~~ - -~~~~ 

———-—--————----—--———-

- 

i~Y4/iñ- ~ I 
- 

-

-:
‘

~~~~~ ~1~ k_ i
~~~8e2th~sTh~~ii  -~~‘5
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-
- 
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—
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~~~~~~~~~~~~ 
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--- ---- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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• ~~~-‘~ i:-- - T~~~—~—~~~~ -~---

, -_ .  f - ~~~~~
- -

.
- 

.

_

-~~~~ t _ , - 

- 

‘~~~~~

-

o - - - a - -  - . .
— ,~~t _ — s - - ~~ _ ~~ ,, 

~ • ‘~ - — - . - - ,  ~ ~ - V 1~ . — - 
- 

‘ ~~~~t : t _ _ 
~~:‘~ ~~~ : :s ~ :_

weir portion , is about . ~~~P . feet long, and the crest of the sç~’-~-a)’ is

aLout . . ~~~~~ r,~ i t) , -: L. i ~~ ~~~ ‘) -
~~~~ ~~ ~1:~:n.

The ~i r - ci ,~~h:~ ~~t i- 1 1: -c~ tia tn of di~ -hargc p ipes, -.c-a~te p ii~ s t r  ~~te-; ‘- .:~-J’~ 
- 

~~
- -

~~ ~-~~4

for (il~~\
~i~J ~~~ \\ ~~~ t~ ~~~~ 1 the -~~~ t~ i , arc as ~~~~~~~~~~~~~~~~~~~~~~ ~~~~

At the time of this insoection-the water level above the dam wrts.~2~ ft. . 0 in.

~ 
the crest of the spfllway.

(State Lictiy, in c~~ .t-co bei~v:, w~ other , in your juc t .~~.ti , this dam is i-a good c a i~don, or b-~4 c~nditio:t, ~~~~~~~~~
any ieahs or crac~~ ~~~ch you ut~ y lrtvo observed.)

~~~~~~~~~~ 

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

&‘-~ - 2 Z ~~~~ z L ~-~~~a~~~c- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

—

Cc~-~~a~ ~~~~~ ~~~~~~~~~ 
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-

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

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

‘z-, ~~~~~~~ ~~~~~~ 7~J~ ~~~~~~~~~~~ 
-

~~~~~~ 

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

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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 
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- 
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NEW ROCHELLE RESERVOIR

No. 1 DAN 

—~ ~-



r ~~~~~~~~~ -a 

______________
~~~~~~~~~~~~~~~ 

- ~~~~~~~~

V:r~~ - 

;
~n\ / -

- - -: .- 
‘ - -- ;s - .“;~y .-i ~~~

—‘ -
- - - 

-?-- ~~ -~ ‘aya -a- p)  
~~~~~~ - - :

~ ~~~~~ 
H i t l ~\ - ‘ -

~ -- -/ - - - \ -  
~ - 

—
~ 

- - I - ~/ ~ -~~ - - - -~ ~~~~~~ -~~ - I ~~~~ a O ,

V ~ ~ 
-
‘ 

~ ~ — —~~ 
- 

- — ,
/ 7

_ 
- ! l~’o x ‘ . -I:~- - - 

~~~~~~~ 
~~ 

- ,- ~~~ — -< - -

i;’ ~
- 

~a ~~~~~~~~~~~~ 
:- : y / J  ~ ~~~MeL 1! a ) W b  -

~~~~~~
°

~ ~ [~~~/ 
- 

~
- 

\ -

-- (~4 ~ a - i  ~ ~ ~ ~ 

- 
-

- - 
- - I ~tfl ~~ ‘ - - - - ---C ~ ~~ ~~~~ 

~ I I 
~ ~ 

\~ 1
a- ~ reen%-1~ e - - -~~~~~~ ~ , , 

~ 
- H i ’h  - c-it -  ~ ~ ~~~~ I ~ ~ ~,

F~~ ~ /~ ~~~~~ ‘ ~ I v:~~~~~~~~ )i~~/ ~~~~~~~~~~~ ~I 
~ 

~~~~~~~~~~~ HiScb~ ~ ~~~~~ ,~ -j ~- ,:: ‘ -~1 ~~~ ~~~~~~~~~ ----a— - - ‘- -y-
~~~

- i ~~~~~~~~~~~~~~~~~ ~ a 

~~ ~ 
- -

, ~~, ~_J ~ ‘r-/ / ~,j/ ~ ~ ~ ~ ‘ ~~~~~ ~~~ ~~~ I - ~1 ‘ , ‘~
‘ 

~ -t~~ -~ e~’1 ~~~‘
-- - / ~ ,a~i1~~1 ~~~~~~~~~ ~~~~~ ~

a-a /~~~~. ~~ 9 ~~~~~~~~~~~ ~ 
- 

,\ \ ~

\~1 - 

~~~~~ ~ ~ SC~~RSDALi~i (j, 
‘

~ /~~~~\ ~ ~~~~ \ -

~~~~~ 

- 

~

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

2 ~~ ~~~~~~~~ ~~~ ~~~~ 
I 

~ _ ~ ~~~ _ 
- - ~

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

7

~~~~~~~~~~ Jrs~~~ Le

~

, 

y

f
1
fr ~/ /  -

~- - ‘C~~
--

~ ~ 

•

\ a 
d~~woo~t~~f 

/
(i( / ~~~ 

, ~~~~~~~ l~( I ~ ~ ~ \~~-~ 
/ I, ~~~h ,~~ ~ 

,  
L4 _~~ ’ ~~~ /

~~~ 
- 

~:i ~ . ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—

~~~~~~

——--

~
—:3

~~ ~ 
- 

~~~t~tn’
L 

a- I \‘r- j 2 — -----a~ i— 
-_- -- I \/ I / ~~~ ~~~~~~~~~~~~~ (

~ ~ I o 7~
’ W oo d

I —
~~~~~~~~~

---
~~~ \ \~t~ 

~~~~~~~~~ ~~ ~~ 4;_ _I~_ Ii \~~~~~/ _
/ 

~~~~~~~

~ —~~~~~
- -  \~~ a ~ 

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

~~~~~~~~ ~~~~~~~ ~ - ~e~~~ ç ~ ~ ~~~~ - 
/

_ 
~~~~~~

~~ I~ ~ 

‘ 

~~ ~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~ ~~t t h ’j ~~~~~ ~~~ \ 18 ~
/ a —. 

~~~~~ ~‘q ~~~~~~ z~o~~t) <. z I t ~ ~~~~

I 

J i  ) (t~1 ~ in / 

~~~~ -

iJ~, ~J ~~~~~~~~ ~ Davis .~~\) -~~~

~~~envaie 
~~~~~ / ~~~ ~~~¼ i \

~/ l  ~ ~< -
~ 

~? ~~~ \ 1( 1  / ~f J -
~~, ~\ \ \~~~ 

1 213 / \~ ~L~ua kq
/ Le-nacxi Ii . / 1 \ 

~~~
‘ 

~~~~~~~~~~~~~~~~~ ) 77~~
:- - - - - 

R
~~~ ~~G~ If iub 

(~~f

J ~~ 
\ ~~~~~~~~ /

~ ~~~~~~ 
\~ 

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

- 
— -- -  - - : 

- 
-~~~~ - Ho ly Moun t - . ‘ .

~~~ 
- i’iona~x-h -

- / ~~~~ Cem — - ~- -  
- - - 

- - - 
- ~~~-

~o

a~ - -

- 

~ 

l a r ~

~ ~~~~~ 
-

- j  E- ,~~a - h -  ‘- a ~\ ~ -~~~~ ) ( - 
_ - ( 

‘
~

- - - - -

/ ~~~‘ 11i1, h -~~la f ‘a, l —

DAM SITE 

I
- ,y ~ , ~ç~ j I, •-. -IL - 

- -
‘ L - 1 A -- --  . - ,—-a .

TOPOGRAPHIC MAP
NEW ROCHELLE RESERVOIR

- 

No .1DAN -



____________ - ----~~~,-- -  - -~~~.a  - ~~~~~ - _____-—-- 1- —~~~~ -‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~ “‘W .a~~~ - 
-a— - 

a,

- - 

--

—:

~~~~~

- - -

— I ~
- ,—~~T ~~ 

-

~~~

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

I 
-

~~~ 

I

I
! -

T I  -

d 2 ~~~a) -I cr 14— - - -

(5, 

I
I

H
I -

~~~

:

1 

~~~~~~

-- 

/
/
I
L

~t 

-

~~ 

- 

j
_ 
/
- ~

k /
/

ç~a’Wd~~I \~ 
_
.,, 

~~~~~~~~~~~~~~~~~
v v - - ~~ - I 

- - ~~- J  - jA A -

~~~~~~~~~~~~ :: “--

p

- 
~~~~~ ~~

- 

- _ _ _ _



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

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

/~ *~ t.~-
-ay~, ~~ . -~~~> - -

I
,

-)r LI-~~ --a

ia- a’ ~~~~~~~~~~~

— ~~~~~~~~~~~~ .~) - 
0 —~d~~~~ i-~~

--
~~~~~ ~~~ 

—a - 
_ _ _ _  I— I j :. 

~ 
Z I—

-~~~~~~(-5~ 
~~~~~ ~~~~~~~~~

~~~~
-•
~~~~~ f ____

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

I LI ~-
- 4-.

I \ -
~~~~~

)l
~~
\

UI I ~t~c~; -‘ \ 2 -
\ 

“% 
~

~ I 
_

~~~~~_1— ~~~~~~ 
-

~~~ —

r ~~~
. 

~~~ 
—p 

~~~
j

~~~~~~ D 
~~~~~~

- - 

A 
-

_ _ _

tr~ I

/ ,(

—V- k

I
- r

~,, ~ 
a, f I ,,

T1 
- -

4i~h~ ~~ ‘- ~~~~~~~~~~~~~~~~~~_  ~ ______ i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r,.- . -aa - ’—-r ’~~~~~~~~~~~- ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - -

:. ~~~-~-._~_-.- —-.———:- ‘--
~~

~~~~~~~~~~~~~~ ROAD - - 

~ I ~

I ~~ ~~~~ . T-~~ ~~~~ \
LOT ~ I I J/*LOT 3 

‘-a
’ 

:> i~( ~
~

ll;ttatIIr4

t:: :
~

s_._
_____.~

a._
____#*#

/

) 

a- 

~

- 
-a
” 

ii 

RE5~RVOI/NQ I 
5 1~

\

~

I 
_

11 
7

-~~ 

- 

~~~~~~~~ WAL L LOTS IN S~ TION GG, BLOCK I, T~X MAP 
-

C I. SITE AREA MAP DATA TA1~EN FROM THE -~ONfl4& MAP OF TOWN OF EA5TCHE5TEJ
A5 FV~FPARED BY Ga~BRIEL E. SENOR, CONSULTING ENGINEER- 5URVESYOR, SCARS-

- -  CIALE N.Y.
2. DETAIL SITE AREP~ MAP DATA TAI~EN FROM THE TAX MAP5 OF THE 

- -- - Towr’~ ‘~F EA5TC r,E5~ER t~-5 PREPARED SY GA3PJZL E. SENOR, CONSULTING ENGiNEER
S’JRVE iOR, ~,CJtR~DALE, N. ‘1’.

3. ri-~E SiTE LIES WITHIN THE FOLLO’IIING c~ENERAL IMPR~~EMENT D%STR~CTS, ALL OF
-
~~ WHICH AHI TOWN WIDE: SCHOOL D STRICT N9 I -

EASTCHESTER FIRE DI5TRIC.T
~EWER DI5TRIC.T TOW N OF E~ISTCHESTER

- \..‘PtTER DI~TR~CT t’-4EW ROCHELLE WATER CO.
4.THE OWNER~ OF ADjACENT LC’T5 P~RE:

- - LOT ~:FFED ~ F~~ ’JcH - cIVESTING r3.( LOT 4 F~ ED F~-~~’~~H N~E~ TING CO
LOT 4 - - a ;  EAST I-4Ji)SON PAk$.~VP~ AUT I-t)RITY

-t .. me 5U~~’L) tVI ,\r.J t~~ -dM~ p.’~. ~~~~~~~~~~~~~~~~~~~~ c~~~ ~~~~~ 3-,A,I ~~~~~~~~~~~~~~ ~~~~ ‘ ~—,-‘-~~~~~ -

G THE ~ ENEF~ lAL O’~NERS OF LOT S-A ARE ROBER T F. LU5)(, WIWAM CANNELLA,
OWEN A. MANDEVILLE JR.. AS EAECUTOR CaP THE LAST WILL AND TESTAMENT

L CF OWEN A. ~~~~~~~ IL~J-3 AND C. ROBERT C.C’UTELL.
~~~~~~~ ~~~~~ - —- — - 

~~~~~~..L.... L.. ~~~~~~ ~~~~~~~ Jj, 
A ~~~~~~ 

__________



~~~~~~
- 

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
‘ -- 

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- -  - - — —.-- ----- — —

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

-
~~~~!!~ f-! - - - -- 

~~~~~~~
-

~~~~

-

f i i j , ,  ~MAP NO T~FlL~~ I
REDU C~~D~~~~~-Z~~PERcENT ,

4

\ \
\ S  

-
\ ~

- -
-
~~ - -?0 v \\,

~~ 
-

)‘~ . 9 
~~ — ~- , - b.j .

-
- 

- - -
~~~ 

- - 
--

-

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

- - - . 
~

- ,- ---. 
- - - 

-

- 
-

‘5 .‘- q,  ~~~~~~~~~ 
- - -

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

~~~S 
~~~~~ Wa ~~~ Reservoir N 1

.‘.
‘ 4,.. - --.a.~~’ 

‘- - .. 
- -

- - 
- - -

~ \~~\ - -.~ 
-

\~~~~~~~~~~

_ _ - 
- 

- -
‘.‘ ~~a . .

‘-..% 
c~ 

- - - 
- 

--
“.._,

~ 

‘.-
~~~~~

.. -.a.._, ~~~~~~~~~~~~~~~~ -~~
- --- :..

—.---. ..
- -- -a.— 

- - .- 
.
~, - - 

- - -.--- 
- ‘ 

~~~ 
—

~~~~~ -~~
.-— 

~~~~~~~~~~~~~~~ S 
-

‘a.
’. -

~~~ 
-- 

. 
~~~~

-‘~
-—----~~~~

-- - -
~~~~~ — —

- 
- - -

~~ 4’.” a ’ ‘~ - ~~~~~~~~~~~~~~~ - —
~~~~~ - 

~ — - 
- . —

- 

- - - .-.‘
~~~~~~~~~~

_

~~~~~~~~~~
_ _. ~“ Cef C

• 

- 

~
_ ,— -.--- - - *- --

- _,. —a— — .- - 1’2.
- 

-
~~~~~ - - - 

-

.
~~~ ,~~~~ • 

- - - - - -
a — 

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

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

~~
--.-~~~~~

.
-- - -

~~~~
of

‘
C-

) ,,,,,vè~ ~ 
-

- - - - 

- - - - - -

—
- - _ ..i.~~.w

. - -

a-

- 1-r
~
r ItL’L1

J. _ iiiiiF~~~~ 
2•#



F1’- ~~~~~~~~~~~~~ -.,~~---—--a---”.----- ~~~~~~ ~~ 
-, ‘---a~~n~ ,~ ~~- ~~~~ 

—‘a--—- 
~~~~~~~ —. 

—.5---— 
--a—’-’a.------- --- 

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

— 5—!- ~ 
~~~~~~~~ ~ 

-
~

~~~~ - - - 
- - 

~~~~~~~~~~~~~~~~ —

~~~~~~~~~ 

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

- 

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

~~~ ~ 

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

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

‘
~

_

; 
—
~~::;~:.-~~ ~~~~~~~~~~~~~~~ -

/
•/ 2 ~ .$~/ 3  

- 

- 
- -. ,i::~/~ 

- 
- - -

A - i i ~-,,i f
~7ap ~~ ‘4QW’ng - - - ‘I-fl -

c~rto/n lines re/at~nq to - 
- - : /(,/~i, - -

-

~i~ i-hoi, ot~~ rce/~~~ondf -‘J,I
krnq nor/h cIthe Hi/I Road and / ,

‘
~/j ;b#~~~en the C~,/ i forrnez Rood and /ne /~/fNu/ ch,n3On River Parkway.  be/O”Q/fl9 to the - . ‘ ~~~~~~ 

~~~~ ~~~~Jn/gr/aken Realty Coni~pany, port/y in me - - 

/ 
/4j r ~~(.a/y of N e w  Roche/le o,id7öwn a(105/che3/er ~~/t/~~~ ~~~~~~

- We3/ches/c, 000I / y ,  N. ~~
‘ 

- I 
~f 

, . ~r ~~~~~ 
.

~: ~1f~”- c’~ 
-

N 1  - ~~~~~~~~~~~~~~~~~~~~~~ 
I ~ 

,
~ 

-

-

- 

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

-:‘~~~~~~~~ 

~
,- -
~/H ~ -/ ;~~~~~~~~ -

-

. 

- 
. 

~yi,,~;M~-a I -

.

c:.// i~~’ .ft~i1i
:~ - — - 

. - - 

~
-
~;

-
~I ~ - 

- 
- 

-

-a- F 
~~~~~~~~ 

,o, f/-..T~~~ 
‘
~~~

- ---a.j.~ --— - 
- ,i-_~ ~~~~~~ 

- q-~’
- 

- - i : ~~N.... a- .1
/ 

~ 4%~~—i ~~~~~~~~ I ~r

~~ 
‘

~

-

~~ 
/ / ; i ~1 ~~~ - ‘

~~ . ocr z~~o ]
- 

~.‘ 1 :  / • . ... 
.- - 1 - i  - ~~~~~ 

S
j
- - - . ~ .- - - -

~ I /- ~r 
~~~~ - - 

~Fkt ~~~~~~~~~~~~~~ - -

i //~~i / r a 
_ _ _ _ _ _ _ _

p~ 
-
~~~~ iYofr.: The beer,n~s .~p.,w5 on th ,. n’a,r .~v

~~~ / I / ‘,- 0 /vrn~a of Wop Sproperty 9C/0n ,sQ a~
- /d,#.r/oAa~p, i~~o/I~’ ~ m’r~eony ..~ 4~~ Ot y ~af

• 

: -
, , j  / 

-
- - A A~ w Rbchei/e~ end Th,w~ of Las #t~-hes4,/ — / ~y -i.

- *s’ches~er a~ ouar~~~ N )~ ~~?QWn 03- 
- / 5C~

pyO,,. #“/ 6yI~EjbiiEn ~#,, ~~~~~~~~~~~~

- -  - 
- 

- 

- 

/ - - -- - -i:-- ‘~I~~z ~~~~~~~~~~~~ ,~ ~~~ ~f me-

‘ 
- - - -

. - - - 
- 

- 

- - - - ..- - - 

~~~~~~~~ of Weskh~ s~~r~~ ~~j  -
-

- 11~~;e-- -----La - -. - -1- 
- 

.- — - -a - .

- - 
- - - - 

- - , thereI~’ c~nW~’ /h~~~ Q&VPd~~ a~ /*‘,as cenh~~rn. ’.a
, mi-s ft~Up **P~~ n~~ S /fl /5I~ ‘9’?. /9 13 ana’ /.#‘~ QAd- ?t,-?’fler surveys ~4.r. /ron i#~ ~~~~~ ~~~~~ ,,j , ’,~~i.aand m.e mas ~~~, onfrf/ea’os aDore si~d.hsw

heFIe,, was ~ mp/efr~~ m~s es 
m ym’Mi~ ~~~~ø

-
~ a / / - 

. - $1Tâ V .
~
WVV?U_

- - 
- 4

- 
~
- -.~ _~~~~~:~~.- ‘ ( l ~~ -t~~-- - 

- - 

- 

- 
‘ 

- -

-~~ 
‘
~~~~~~

-
~~ 

- -
~~~~~

-
~~~~~~

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



F— ‘A~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

r 
- - .--

- 1
-a-

-
~~~~
- -

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

a,
a-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
5 - 

- -

~~~~

--- -_T -
~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -- ---

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
- 7

,

- - 
- - 

- 
_i - ‘- - a -11 45M / ~~~~~~
‘

~~~~ 

~ a - , &J / / / ~~
/. (

/ _ f
~~~a~~ -~ 

~~~~~ - 
( ,~~~e-a i~ *sim 

- 
- -

a ~~1- ae A~-a ,) 7’

/
- --- a , ;  -

-\ / 7 
- -

~~

--

- 

- 

- / I 

~~ -a -~~~~i*-fr ~~~~~~ - -
- 

~I~~~~~~~~~~
u10

~~~~~~~ 
‘~~~ - - -

- a
—P

- 
a —

- - b ’  - - a- _

~ -~~ - - - -
- -

— .__ a___ _
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



• AD AO75 838 NEW YORK STATE DEPT Of ENVIRONMENTAL CONSERVATION ALBANY F/S 13/2

‘1 NATIONAL DAM SAFETY PROGRAM. NEW ROCHELLE RESERVOIR NUMBER I 0A ETC (U)
AUG 79 6 KOCH DACW5I—79—C—000I

LmCLASSIFIED

2 °~ 2 ENDI

a



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

H 

I
— —— — ~~~~~

WAT ER ELE’/. ~ 7.9O

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

-

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

L~~~~~--~~~ ~~
~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

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

Ii: _- -~~~~~~ -~~~~~~~‘E 

—

~~ 

- -

~~~ 

-.
_ _ _ _  - 

- - 
______

_ _ _ _ _  

_ _-

J
I ~

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4 

- -

~~~~~~ 

-- - 

-

~~

---

~~~~~~~~~~

:



—

— 
— 

—

~~~~~~ —
~
‘

—

-

_ _  
-

~OC,

~~~~~~~~~~~~~~~~~~~~~~~~~
\~ ~~~~~~~~~~~~~~~~~~~~~~~~ 4’ ( ) \ T~‘~-~-~1.. 

\ \ \



~~~~ - -~

- ~ 

—

I— ..—

~~~~~

—‘ 
- 

-- 

.

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

., - -

‘ i ;

e~ •
~

UTC R OP 
. . . 

t ~~~~~~~~~~~ 

~~~ 
-
~~~~~~~

--

~~~~

-

~~~~~~~ 

1
•

- ~~.

— st—_ - S.— ~~~ _..s J S . L S  
-

—~~----


