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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

' HEFLY REFER TO

NAPEN-D

B2 seprro

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Canistear Reservoir Dam
No. 2 in Sussex County, New Jersey which has been prepared under
authorization of the Dam Inspection Act, Public Law 92-367. A brief
assessment of the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Canistear Reservoir Dam No. 2, initially
listed as a high hazard potential structure but reduced to a
significant hazard potential structure as a result of this inspection,
is judged to be in fair overall condition. The dam's spillway is
considered adequate. To insure adequacy of the structure, the
following actions, as a minimum, are recommended to be undertaken
within one year from the date of approval of this report:

a. Repoint and reset all exposed stone masonry on the downstream
wall and around the corners of the abutment piers.

b. Reposition the granite capstones where required and install
additional rock anchors if necessary.

c. Personnel employed at the reservoir should receive additional
training in the safety inspection of dams and conduct the regularly
scheduled inspections of the dam.
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NAPEN-D
Honorable Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James A. Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release by
this office, upon request, five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the
implementation of the recommendations made as a result of the
inspection. We accordingly request that we be advised of proposed
actions taken by the State tc implement our recommendations.

Sincerely,
G ¢ 77
1 Incl AMES G. TON
As stated Colonel, Corps of Engineers

istrict Engineer

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

Accession For
NTIS GRA&I

DDC TAB
: Una;
Mr. John 0'Dowd, Acting Chief oo
Bureau of Flood Plain Management - i
Division of Water Resources By
N.J. Dept. of Environmental Protection —_—
P.0. Box CNO29 ~Ristributiony
Trenton, NJ 08625 1__fV0171b111+y C;;:;—__.
| Dist [47a11 04 /01
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PRI 5

CANISTEAR RESERVOIR DAM NO. 2 (NJOO561)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 10 May 1979 by Louis Berger and Associates
Inc. under contract to the State of New Jersey. The State, under
agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Canistear Reservoir Dam No. 2, initially listed as a high hazard
potential structure but reduced to a significant hazard potential
structure as a result of this inspection, is judged to be in fair
overall condition. The dam's spillway is considered adequate. To
insure adequacy of the structure, the following actions, as a minimum,
are recommended to be undertaken within one year from the date of

approval of this report:

a. Repoint and reset all exposed stone masonry on the downstream
wall and around the corners of the abutment piers.

b. Reposition the granite capstones where required and install
additional rock anchors if necessary.

c. Personnel employed at the reservoir should receive additional
training in the safety inspection of dams and conduct the regularly
scheduled inspections of the dam.

APPROVED:

SG. TON
olonel, Corps of Engineers
District Engineer
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Cauaistear Reservoir Dam No. 2
Fed ID# NJ 00561

State Located New Jersey

County Located Sussex

Coordinates Lat. 4106.9 - Long. 7429.6
Stream Pacack Brook

Date of Inspection 10 May 1979

ASSESSMENT OF
GENERAL CONDITIONS

Canistear Reservoir Dam No. 2 is assessed to be in a
fair overall condition and it is recommended that it be
downgraded to a significant hazard category. No detri-
mental findings were uncovered to merit further study,
The spillway is adequate to accommodate the design
flood. Recommended remedial actions to be undertaken
in the future include repointing all exposed stone
masonry and repositioning and reanchoring the spillway
capstones where required.
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F. Keith Jolls PxE.
Project Manager
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OVERVIEW OF CANISTEAR RESERVOIR DAM NO. 2

MAY, 1979
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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 Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of Phase I Investiga-
tion 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 inves-
tigations, 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. 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 continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid 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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PHASE I INSPECTION REPORT

NAME OF DAM: CANISTEAR RESERVOIR DAM NO. 2

FED ID #NJO00561

SECTION 1 - 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 FPM-36 between
Louis Berger & Associates, Inc. and the State
of New Jersey and its Department of Environ-
mental Protection, Division of Water Resources.
The State, in turn, is under agreement with the
U.S. Army Corps of Engineers, Philadelphia to
have this inspection performed.

Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and hydraulic condition of
Canistear Reservoir Dam No. 2 and appurtenant
structures, and to determine if the dam con-
stitutes a hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances

Overflow Dam No. 2 at Canistear Reservoir is a
330 foot long, stone masonry structure designed
as an overflow to control the water level
elevation in the reservoir. The masonry dam
crestwall and abutments are founded on gneiss
bedrock. The spillway is 280 feet long and
has a crest width of 7 feet. The front and
back slopes are 12V:1H and 12V:5H respectively.
The top of the 25 foot long abutment end walls
have 6 feet of freeboard above the spillway
crest elevation of 1086. Spillway discharge
flows down the natural channel of Pacack Brook.
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) | This dam, together with Canistear Dam No. 1

i (reported upon separately) form the major

| containment structures for the City of
Newark Reservoir.

b. Location

Dam Site No. 2 is located at the southwestern

L corner of Canistear Reservoir in Hardyston
Township, Sussex County, about 2 miles upstream
(northeast) of New Jersey Route 23 and the town
of Stockholm.

c. Size Classification

Dam No. 2 has a maximum height of 44 feet and a
maximum storage capacity of 9,315 acre-feet.
Accordingly, this dam is in the intermediate
size category as defined by the criteria in the
Recommended Guidelines for Safety Inspection of
| Dams (maximum storage capacity between 1,000 and
| 50,000 acre-feet, and a height betweer 40 and
' 100 feet).

d. Hazard Classification

The dam is located within the City of Newark

| Watershed which is uninhabited and undeveloped
as far downstream as the village of Stockholm
at Route 23. About a mile upstream from Route

! 23, Pacack Brook enters the flat, swampy flood
plain of the Pequannock River. Development in
Stockholm is generally located 20 feet or more
above the flood plain and would suffer little
damage from a dam break flood wave. However,
the Pequannock River channel is severely
constricted about 3,000 feet downstream of
Stockholm. This constriction would create a
backwater which could result in significant
damage to homes and businesses along the edge
of the flood plain and Route 23 as well as
the embankment of the Susquehanna and Western
Railroad. Accordingly, it is recommended
that this dam be placed in the significant
hazard category (the same as Dam No. 1l).

PR,




Ownership

This dam is owned by the City of Newark,
Division of Water Supply, Little Falls,
New Jersey.

Purpose of Dam

This dam was constructed to provide a surface
impoundment for water supply.

Design and Construction History

Both dams were designed in 189¢ in order to
form a water supply impoundment for the East
Jersey Water Company. There are no microfilm
records available at the NJDEP regarding Dam
Application files, design considerations or
details of construction. 1In 1944, plans were
drawn up to refurbish the upstream face of the
dam by applying a 2-inch thick layer of gunite.
This work was not performed at that time but
the masonry was repointed instead. 1In 1953,

a gunite layer was applied to the upstream
face of the dam as originally planned.

Normal Operating Procedure

The dam is maintained by personnel of the
Divison of Water Supply, City of Newark who
perform routine security patrols and inspection.
The dam functions as an uncontrolled weir and,
as such, has no regulating components.

PERTINENT DATA

a.

Drainage Area

Canistear Reservoir has a drainage area of 5.32
square miles which consists of undeveloped
woodlands.

Total spillway capacity at maximum pool
elevation - 12,345 cfs




Elevations (ft. above MSL)

Top of dam - 1,092

Principal spillway crest - 1,086

Streambed at centerline of dam - 1,055+
Reservoir

Length of maximum pool (top of dam) - 9,400 feet

Length of normal pool (spillway crest) - 9,000 feet
Storage (acre-feet)

Top of dam = 9,315
Normal Pool - 7,400

Reservoir Surface (acres)

Top of dam = 336

Normal pool < 302

Dam

Type - Masonry

Length - 330 feet

Height - 44 feet (to bottom of footing)
Top Width - 7 feet

Side Slopes - 12V:1H upstream, 12V:5H downstream
Zoning - N/A

Impervious Core - N/A

Grout curtain - None

Diversion and Regulating Tunnel - None
Spillway

Type - Masonry overflow weir

Spillway length =~ 280 feet

Gates - None

U/S Channel - None

D/S Channel - Natural stream valley

Regulating Outlets

Two low level drains with 30 inch gate valves
located at Dam No. 1 (Inv. El. 1035.5)




SECTION 2 - ENGINEERING DATA

DESIGN

General details of the dam were obtained from a
single design drawing prepared in 1896 and a
repair plan dated 1944. The design and repair
drawings were prepared in a manner consonant
with contemporary practices and standards but
contained no details or particulars of construc-
tion. While design calculations and attendant
hydraulic and hydrologic design parameters are
unavailable, the overall dam geometry is depicted
in sufficient detail so the assessment contained
herein could be made.

CONSTRUCTION

No information is available regarding the construc-
tion of the dam although field reconnaisssance
reveals no deviation from the original design
drawing.

OPERATION

General information pertaining to operational pro-
cedures was obtained from personnel of the Division
of Water Supply and an explanation of the overall
procedures for the entire water supply systen,
including Canistear Reservoir, is available at

the Little Falls office of the Division of Water
Supply. Since Canistear Reservoir functions
primarily as a back-up water supply to Oak Ridge
Reservoir, operational procedures are limited

to daily inspections, maintenance and repairs.

EVALUATION
a. Availability

Sufficient data was obtained from the Division
of Water Supply to assess the hydrologic and
hydraulic capacity of the reservoir and dam.
While design data was not available, a stability
analysis was done using the original design
plans and general geotechnical information
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obtained from geologic maps and engineering
soil reports for this area. The gravity
masonry wall is founded on Pre-Cambrian age
Losee gneiss, a hard white granitoid basement
rock prevalent in northern New Jersey. This
metamorphic rock is overlaid with thin layers
of glacial moraine which have no appreciable
effect on the dam's structural stability.

Adequacy

The original design drawing and general geo-
technical information available are felt to be
adequate to evaluate the structural aspects of
the dam within the purview of P.L. 92-367.

vValidity
The validity of the engineering data available

is not challenged and is accepted without
recourse to further investigation.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a.

General

Visual inspection of Canistear Reservoir Dam
No. 2 took place on May 10, 16, 1979 with
engineering personnel of the City of Newark,
Division of Water Supplv and the New Jersey
Department of Environmental Protection, Bureau
of Floodplain Management. Structural aspects
of the dam were discussed with the owner's
representatives as were post-construction
modifications and downstream channel changes.
The dam appears to be in an overall satisfac-
tory condition except as noted nereinafter.

Dam

The dam is a gravity-type masonry structure
which closes a 330 foot wide saddle in the
gneiss bedrock. The end wall abutments of the
dam, which extend 6 feet higher than the crest
of the weir, are keyed into the bedrock sidewalls.
The bedrock footings show no visible signs of
cracking or deterioration although some dampness
was noted in a shallow swale which extends from
the right abutment into the spillway channel.
Some efflorescence was noted on the face

of the end walls and spalling of mortared joints
was noted on the left endwall. The cap stone on
the 280 feet long overflow weir appears smooth,
well joined, and in a generally good condition.
The plans indicate that the capstones are
mechanically fastened to the underlying masonry
with a system of iron pins. Intermittant flows
along the length of the weir indicates the crest
alignment is not perfectly horizontal but the
differential settlement is negligible. The
vertical alignment of the backface of the dam
appears uniform although the uneven flow down
the irregular cut masonry blocks tended to
accentuate the roughness. The mortar joints
between some of the stone were missing and
should be repointed. The entire downstream

toe is concealed from view either by boulders

or earth deposited along the toe of the wall.




/

Appurtenant Structures

Although the entire dam is stone masonry, a
small stilling basin has been created at the
toe of the dam by the piling up or accumula-
tion of earth and boulders. The bottom of

this narrow pond is lined with variable-size
boulders. The outlet from the pond is located
in the center of the valley although the
original design plan indicates the outlet was
to be positioned in front of the left abutment.

Reservoir Area

As part of the Newark Watershed, the reservoir
area is protected against development and the
lake is completely surrounded by first-growth
woodland. Bedrock outcrops are numerous along
the shoreline which rises abruptly from the
reservoir surface. The terrain in this portion
of northern New Jersey is relatively steep and
irregular due in part to the massive gneiss
bedrock as well as recent glacial scouring.

Downstream Channel

The area immediately downstream of the dam is
completely overgrown while the main channel
itself is lined with large diameter boulders.
There is an old abandoned dam located about

300 feet downstream which is 5 feet high,

8 feet wide, 150 feet long and consists of

2 vertical masonry walls with earth fill in

the middle. Saplings up to 5 inches in
diameter are growing from its crest which is
breached at both abutments since the discharge
from the main dam bifurcates upstream of this
location. The valley, which is about 400 feet
wide at this point widens to over 1,000 feet
before joining the outlet channel from Dam No. 1
approximately 3,000 feet further downstream.
There is no development between the dam and the
flood plain of the Pequannock River.




SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Canistear Reservoir functions as a back-up water
supply for Oak Ridge Reservoir. As such, routine
operations consist of continuous monitoring of the
reservoir water level; repair and maintenance of
the regulating appurtenances; and general ground-
keeping. Each morning a security guard performs

a routine patrol of the dam and takes a water
level reading at the gate house standpipe at Dam
No. 1. The readings and any unusual activity

are reported to the Little Falls office where

the information is recorded. The main purpose

of the operation is to maintain a balanced water
supply in all the reservoirs in the system. Thus,
when Oak Ridge Reservoir is overdrafted, personnel
are dispatched to Canistear to release water into
the downstream impoundment.

MAINTENANCE OF DAM

Maintenance under the auspices of the Division of
Water Supply is divided into two separate
functioning units. As applied to Canistear
Reservoir, one unit is responsible for maintenance
of the operational facilities and appurtenances
while the second unit is responsible for stream
and reservoir sanitation and groundskeeping.
Included in the second category is maintenance of
the channels and areas immediately below the dams.
Discussions with personnel of the Division of
Water Supply indicate that manpower shortages over
the last 10 years has precluded staffing the latter
category of maintenance crews which accounts for
the apparent lack of downstream maintenance.

During summer months when water level in the
reservoir is significantly lower, the upstream
face of the dam is inspected by division engineer-
ing personnel.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

Although no formal warning system exists, established
procedures have been delineated for alerting down-
stream communities of any impending danger. The




security guard who inspects the dam each day is
equipped with a two-way radio. In the event of
an emergency situation he would notify the water
supply facility at Charlotteburg which would
dispatch repair parties to the scene of the pro-
olem as well as alert the local and State Police
and the Public Works offices of all downstream
communities.

EVALUATION OF OPERATIONAL ADEQUACY

The operational and maintenance procedures
applicable to this dam are satisfactory within
the prescribed framework. However, only half of
the maintenance procedures categorized by the
Division of Water Supply are presently being
implemented which will eventually result in a
general deterioration of the dam's structural
condition. The warning procedures in effect

are considered adequate in view of the lack of
development for several miles downstream.

10




* SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES
a. Design Data

Based upon the Recommended Guidelines for

Safety Inspection of Dams, Canistear overflow
Dam No. 2 is of intermediate size and is

placed in the significant hazard category. A
one-half probable maximum flood was selected

as the design storm by the inspecting engineer.
Inflow to the reservoir was calculated using
precipitation data from Hydrometeorological
Report 33 by the HEC-1 computer program, which
yielded a peak of 10,832 cfs. When the inflow
hydrograph was routed through the reservoir,
discharge was jointly controlled by both Dam

No. 1 and Canistear overflow dam No. 2. Routing
reduced the peak to 6,378 cfs while the spillway
capacity at overtopping of either dam is approxi-
mately 12,345 cfs. Thus, the design storm is
adequately accommodated, with a freeboard of
approximately 2 feet.

b. Experience Data

There is a water stage gage at dam No. 1 with

a period of record from 1923 to the present.
The maximum stage height recorded in recent years
was 1086.4 on May 25 & 26, 1978. The maximum
flood of record occurred in the spring of 1903.
A flood stage of 1086.7 has been estimated for
the 1903 storm based on the discharge from the
system at that time. Otherwise, no information
was available concerning the original design
criteria. The outlet pipes beneath Dam No. 1
are opened periodically, especially during
periods of low flow.

c. Visual Observations
The wide spillway at this dam has more than

adequate capacity to discharge excessively
large storm inflows.
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Overtopping Potential

As there are no records of the dam being over-
topped and the fact that the spillway can easily
accommodate the design flood, there is little
potential for overtopping. Further, Dam No. 1
could sustain a considerable amount of over-
topping without breaching. Hence, a damaging
overtopping of dam No. 2 is a very remote
possibility.

Drawdown Potential

Canistear reservoir would take approximately
31 days to drawdown to El. 1035.5 through the
two 48" diameter cast iron pipes located
within Dam No. 1.

12




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Based upon the field inspection and a cursory
static overturning analysis, Dam No. 2 is
adjudged to be in a satisfactory structural
condition commensurate with its age but it is
believed that the jointery in the stone
masonry should be repointed. The alignment
of the straight wall crest displays only
minor differential settlement and could be
the result of a slight shifting or sliding
downward of the large dimension-masonry cap-
stones. It is quite possible that the 1"
stone anchors between the capstones have
rusted through (note in Figure 4 that the
capstones are replaced on a 4:12 batter).

Due to the continuous overflow at the time

of inspection, it was impossible to observe
any seepage in or around the abutment areas.

b. Design and Construction Data

Design calculations and the original stability
analyses were not available but the wall section
appears to have an adequate factor of safety
against sliding and overturning although the
continued siltation against the dam's reservoir
face tends to diminish this value with time.
Since the bedrock in this area exhibits high
fracture permeability in the upper segments,

it is possible that considerable seepage may
pass through the foundation (but its durability
and stability is not affected).

Nothing is known relative to the initial con-
struction or how the work was conducted and
supervised.

c. Operating Records
No records or logs are maintained at this
reservoir for operations other than water

consumption, water elevations and other data
associated with normal water supply operation.

13




Post Construction Changes

No major changes have been made to the
structural wall except for the repairing
of the reservoir face. It is unknown to
what depth this work was carried as its
condition or extent of coverage could not
be observed.

Seismic Stability

Experience indicates that dams in Seismic
Zone 1l which have adequate factors of safety
under static loads will be satisfactory under
dynamic loading conditions. Additional
evaluation in the future may be warranted

in light of the recent seismic activity
along the Ramapo fault roughly 12 miles to
the east (less than 3 on the Richter scale).
However, as contained in the appended cal-
culations, the dam has adequate factors of
safety against overturning and sliding.

14




SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/

REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a.

Safety

Canistear Dam No. 2 appears to be in a fair
overall condition and except for the advanced
deterioration of the stone masonry joints,
exhibits few signs of deterioration in spite

of its 80 year old existence. Its spillway

is capable of transmitting the design discharge
without endangering an overtopping of Dam No. 1.
However, it is noted that this dam has a very
substantial structural height and the inspection
team believes it prudent for the owners to
continue to closely monitor the dam's condition
until an in-depth inspection of the condition of
the stone masonry is performed. However, within
the visual inspection limitations inherent in

the procedures stipulated by the Phase I criteria

of the Corps of Engineers, the dam is believed
to be in an adequate condition if the monitoring
and remedial measures set forth below are
undertaken.

Adequacy of Information

While the information available to evaluate
the hydraulic and hydrologic capabilities of
the reservoir was adequate, the lack of design
and construction data precluded a definitive
evaluation of the structural stability except
for what could be visually observed. However,
the available data is felt to be adequate for
the Phase I assessment.

Urgency
Remedial measures described below can be under-
taken in the future as part of the regular

maintenance program of the Newark Division of
Water Supply.

15
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Necessity for Further Studies

Further studies are believed to be unnecaessary
under the purview of P.L. 92-367 as the

Division of Water Supply has experienced
engineering personnel who maintain an internal
system of inspections and action plans which
basically reflect, within financial limitations,
the requirements mandated under the Dam Safety
Act.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a.

Recommended Actions

1l. Repoint and reset all exposed stone masonry
on the downstream wall and around the
corners of the abutment piers.

2. Reposition the granite capstones where
required and install additional rock
anchors if necessary.

O&M Maintenance and Procedures

Although present procedures are being diligently
pursued in a competent, workmanlike manner, it
is suggested that Division of Water Supply
personnel employed at the reservoir receive
additional training in the safety inspection

of dams. It is further recommended that after
training, these same personnel conduct the
regularly scheduled inspections.

16
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Canistear Reservoir Dam #2
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA.
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 5.32 sq. mi.

+
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1086 (7400 - acre feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACTTY): N/A

ELEVATION MAXIMUM DESIGN PooL: Unknown

ELEVATION TOP DAM:
Overflow Dam

CREST:

1092 (9315 acre feet)

a.
b.
Ce
d.
e.
fe

1086
El ti
T;;: 1ol\rf;asonry w/12: 1 batter upstream face & 12:5 batter down-
width 7 feet &t crest stream

Length 280 feet

Location Spillover
Number and Type of Gates

center of dam
None

OUTLET WORKS: (Located at Dam Site 1)

HYDROMETEOROLOGICAL GAGES:

a.
b.
C.

MAX DMUM

Two 42" dia. C.I. drains with four 30" valves in gate

T
in:tion 537 feet from right abutment house
Entrance inverts 1035.5

T035.5

Exit inverts
Emergency draindown facilities

(Located in gate house at Dam Site 1)

Type Stand pipe
Location Gatehouse
Records

NON-DAMAGING DISCHARGE: 12,345 cfs.
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= 1010’
Eley. H c & SR ~ ol NSRS SE - W
1086 o © o S SR ER
1087 { 3.0 840 _ 340
108% 2 .0 2315 2315
joxy 'z U Bo azed 4365
loao 4 3.6 6120 6,720
109 ) & o 9391 9391
jogz L6 2.0 123us 12,345
092.5" 45 . 3.0 13,920 0.5 2.1 964 14,884
1093 % _1 X0 A5, 557 8. 2.7 | 2127 18,224
g 2.8 3.0 19,001 o« SN SRR i ¥ . WSS W F -

*indicates overtopping of the fio dams

_ The above calcvlations are bascel or Fhe fact +hat fre fuvo
e s impodned Fhe same reservoir . Dy %1 bhas Fwo low
leve| outlets which have hbeen nej/ec/’er/ 1 the above
calcvientions  as there 1 po jaura/vfee that they wil

. be epen under oo conclitions. Theretore the spitlcy
J/Scbafye ve for dom ¥ 2 on//.

\
£ PRESS &

=




s

19848

+
—~+

1

o

i

T

AR IR E

HH

—————

. 3

11
i

et

Ho

s

{—a—

4

4

D B

et
1

T

]

TF

+
1+

+

L

s

+1

Vi o

o SR ¢

= =

-

R

55

1

e
4 e e

R

. o

VSN NIIOYW 0D M3ISSI ¥ 1344N3IN
SNOISIAIQ 0L X SIDAD € * JINHLIHVYOOT-IN3ES




ov.D.J M __pareS-79. LOUIS BERGER & ASSOCIATES INC. sueer no. AL or

CHKD. BY._______ DATE.___._____ CANSTEAR RESERVOIR. DAMS_ 182 . prosecT . C 234
SUBJECT

SURCHARGE STORAGE

—
|
I
(
t
l

e

-

TIncrement in Volvme AV = (a:-rAx)\/

Slev H SURCH/ARGE
(e4) _crorAaas (A {£)
10 86 @, o
10 87 | 305
/o8¢ 2 61¢
LA BT 3 9352
! ©9q0 4 1254
/1091 g 158
1092 6 1915
/1 092.5 6.3 2084
| 093 1 2254
| 094 ) 25899

e A ER———

%
T #’
y o ot

e P




(3

|

!

it
1
T

-
A

+

A

i &

|

» SN

11
—~—
!
St

T REARENEN : .%H : - i
5 T A e A .
- STy mEEERE i e R wf ue
S iy = ‘.Li,Tl{ Siuinlalel it ol »
JJ,DJ i -
HHH ] | B §
THE TR T T T

i
dedecdocd

TN

+-

b T

1
i]

%! (B S ) A8 1B JL L M
i 50N S ESENmE ERNE A s
e e e T - o 4
ﬁm ] - A 7
r HREE AR ERpZdiNnE ENN v |
T uEn AT <1
b T . 1 merulll - =14
w N jl,.l.\. - o
- -4 -3+ R e e e -4 4
M f‘LJ o |lﬁl 5 (5 AR g = B8 I 1j.r NS
4 - -4 -4 ———— 4+ B e il 19 N S
HHHHTT T faEERERE s 2
- —4 e - 4ot ~ 41+ -
AR i 1] mEN e e EREEEN 5
\X -+ byt 4 4 t 4

H
0
!

]
|
|
1
il
u)
)
L}
)
]
1,
T

11
)

\‘
L\

!

SUU G S

'V
L
N
[ 1 OY |
B
1
M.

t

11
Jbk 4
j -
u

:

foe e ——

-

|
et
G W O S S

E

L |

TEESRNNEE = & ..JLI 41
EEE NN AN R RRE
— * 44— -4 47 44— JJ.I -

B e e e B Y

R

_L_?h -
-
-1

m ﬁ { L :
, ! 1 11 W T ¥ s ! ! t
T HHHHH T H HHHHH H
SERRREREES BEEEEEEREN THHA A IENNENE S 3
11 m: | EREER ﬁ :LL w L IERERE NN I+
e e ti: ERNERERES T : T
o T .* T .
BENEESE N ESSERERNEREE| EESERECENEEENEHNE SEEREN N 1 i 5 ﬁ%ﬁ.
HH A H B H L SEERREEE HENNRNEREA RS,
- 9040 9¥ S saon] 01 X CeHINI SHLOL 0L X 01 2o

Sl

e




- \

ov.D.J.M_oare 8-19 LOUIS BERGER & ASSOCIATES INC. shser no. A B or

CHKD. BY.______. YN C— CAMSTEAN  Rese VoA,  erosect <-23Y%.
SUBJECT ... Ap.p.c'_Q.K_I_M.thﬁ__--cl.[‘.%)do.wﬂ-__s?.@;f_c.u_(altﬂ"v.\_s ____________________
Tke h from €l.j03q4 to €i. 1084 = 47/

c’fa-wdowvx UV\ U ecpua’ STeqes
P .

aAsSSunr Ao l&p'o&u +o reserv/oulr

Volome = 7400 acre 'pe.e{’.

S‘l’aﬂe () H =z 41.12 R = 191 cfs

7400 x43Zyéo =117.2hovrs
19} ¥ 4 % Icoo

time

Stage 2) H= 29.38 & = 162 te
time = 7400 x 43560 =138  hours
| 62X ¢ x B6oo
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Q = /00  Hy
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Jengj‘ﬂ') of dam = 330 {t. A .
Effectve length of spilleay = 280 £ @ £[. 1086

Total spillway capacity @ topof dam = 12,345 cfs
Suro")or:}-e sfora{;{ 9, top of clewn = 1415 ac. €t
Sforase &’ nor mal poo{ = 7400 ac. £t
" Tatal 5+ora\eic & top of dawm = 9315 ac. £+
. Loke .areo @ normedl pool L S o P =l
Lake arec & hp of dam S 236, acres
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HoRIZOMTAL FoRCES

WATER (UPSTREAM)

‘ p. 36 xe2 A HO,H35%.
- 367 :
P > l

WATER (DowNSTREAM)

A
p= 5___><‘°2%_,,_4‘*"‘ _ 730*
5'

St

ACTIVE FARTH PRESSURE $=33° ke =0.2948

U}

6 (n0)(.2948)01.5)* (1)
Z

= poF
PASSIVE EARTH PRESSORE  ¢733° Kp: 3.39

= L6 (N (BY*(N(2.39)(1)
Lz

* 2737 °
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3Cx62.4:2240. 4 % /5 Z.0xL24
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22464 4 312
ToraL Uplif+ = ( 2 )Z‘)’

31,980 7

FACTOR OF SAFETY AGAINST SLIDING  ASSUMING CoFFF. OF
FRICTION = 0-75 See Paog Z4
DESIGN OF SMALL DAM

0.75(103.2-31.98)
( Hoq4 - 78 +.022.-2.8
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FACTOR OF SAFETY A&GAINST OVERTUDRMNING

TAKE MOMENTS ARoLT ‘X

SecTion ©
SECTIOND
SecTon ®
SECTION) §)
Section ©) .
section ©

} {ZOOP’>1 rean

Hzobn-nnl EFAM
AcTIVE EpeTH

Prsswve Earth

UPL1¥+

sa

P
Tt
)

I I s M 5 AT N B 3

LOAD

672"
qz‘uo".
3.37"
o *
ST
<324
404
78
022

2.9

3193

/

ARM
185 7
1494
24
2196
.69,

69

1.7
0.9
1.7

15.65

OVERTURN ING MOMENT
STABILIZING MOMENT -
158891
S, T - = 5 l,
e TR Al

986+3
1588.9)

ok

MOMEDT
12%.34
|, 37687

%0.8%

27

'39
22
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CONSIDER ALL FORCES PER FOOT OF DAM
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WATER (DouwinsTREAM
(
‘ P" 51X 62-‘4*./(('
5 2
—F
o s %
ACTIVE EARTH PRESSURE
, 2948 (.L(10Y(1.5)
Z *
= 22 o
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fila s 2
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