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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154

NEDED-E

JUL 9 1980

Honorable Ella T. Grasso
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the East Mountain Reservoir Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. The report is based upon a visual
inspection, a review of past performance, and a preliminary hydro-
logical analysis. A, brief assessment is included at the beginning of
the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the East Mountain Reservoir Dam would likely be exceeded
by floods greater than 3 percent of the Probable Maximum Flood (PMF),
the test flood for spillway adequacy. Our screening criteria
specifies that a dam of this class which does not have sufficient
spillway capacity to discharge fifty percent of the PMF, should be
adjudged as having a seriously inadequate spillway and the dam
assessed as unsafe, non-emergency, until more detailed studies prove
otherwise or corrective measures are completed.

The term "unsafe" applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if
applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or

I| • consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
precipitation, round-the-clock surveillance should be provided.

I



NEDED-E
Honorable Ella T. Grasso

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. 1
request that you keep me informed of the actions taken to implement
these recommendations since this follow-up is an important part of the
non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connect-
icut. This report has also been furnished to the owner of the
project, Water Dept. City of Waterbury, 21 East Aurora Street,
Waterbury, Connecticut, ATTN: Mr. Lennard Assard.

Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, thirty
days from the date of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for the cooperation extended in carrying out

this program.

Sincerely,

; .' IDER
Colonel, Corps of Engineers
Division Engineer
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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: EAST MOUNTAIN RESERVOIR DAM
Inventory Number: CT 00032
State Located: CONNECTICUT
County Located: NEW HAVEN
Town Located: WATERBURY
Stream: EAST MOUNTAIN BROOK
Owner: WATER DEPARTMENTi, CITY OF WATERBURY
Date of Inspection: NOVEMBER 7, 1979
Inspection Team: PETER M. H-YNEN, P.E.

MIRON PETROVSKY
HECTOR MORENO, P.E.
JAY COSTELLO

The dam, built in the late 1800's, consists of an earthfill
embankment with a concrete corewall and two gate houses. The dam is
400+ feet long and 12 feet wide at the top. The upstream slope is
riprapped to the top of the dam and the downstream slope is covered
with grass and has two 12 foot wide berms at elevations 683.8 and
673.8. The top of the dam has a crushed stone cover and at
elevation 694.3 is 35 feet above the streambed of East Mountain
Brook. A concrete corewall extends 375 feet along the axis of the
dam with the top of the corewall 2.5 feet below the dam crest or at
elevation 691.8. There are two gate houses, the service gate house
at the right upstream end of the dam and the drain gate house at the
downstream toe of the dam. The drain gate house contains the valves
for the low-level drain outlet and the service gate house contains
the facilities for an abandoned water supply line. There is no

low-level outlet.

The overall condition of the project appears to be good,
however there are areas requiring maintenance and monitoring. No
evidence of instability was observed in the dam or appurtenant
structures. Based upon the visual inspection at the site, past
performance and the lack of a spillway at the dam, the project is
judged to be in fair condition.

In accordance with the Army Corps of Engineers' Guidelines for
size (small) and hazard (high) classification for the dam, the test
flood may be considered in the range from one-half the Probable
Maximum Flood (h PMF) to the Probable Maximum Flood (PMF). The test
flood for East Mountain Reservoir Dam is considered to be
equivalent to the PMF. Peak inflow to the reservoir at the PMF is
1400 cfs; peak outflow, assuming a normal pool elevation of 691.0,
is 910 cfs with the dam overtopped 0.9 feet. The low-level outlet
has a capacity of 28 cfs with the reservoir level to the top of the
dam, which is 3% of the routed test flood outflow.



It is recommended that the owner retain the services of a
registered professional engineer to perform a more detailed hy-
draulic/hydrologic analysis to determine the adequacy of the
project discharge. Other recommendations include inspection of the
low-level outlet for seepage, gating the outlet upstream, and
identification of the origin and significance of flow from the 6
inch pipe in the discharge channel.

The above recommendations and further remedial measures which
are discussed in Section 7, should be instituted within 1 year of
the owner's receipt of this report.

P rMHenn, P.E.,Project Manager6

Cahn Engineers, Inc. M

Jr P.E-.
Senior Vice Presid Antl
Cahn Engineers, Inc. .
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This Phase I Inspection Report on East Mountain Reservoir Dam
has been revieved by the undersigned Reviev Board members. In our

opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

Dam, and vith good engineering judgment and practice, and Is hereby
submitted for approval.

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DI NO, MEMBER
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, CHAIRMAN

Geotechnical Enqineering Branch
Engineering Division

APIMOVAL UtCOMDEIDD:

Chief, angineerlng Division



PREFACE

This report is prepared under guidance contained in the Recom-
mended 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
pL-pose of a Phase I Investigation is to identity 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 inspection. 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 would necessarily 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 will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the esta-
blished Guidelines, the Spillway Test Flood is based on the esti-
mated "Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions there of. 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
neccessarily posing a highly inadequate condition. 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.

The Phase I Investigation does not include an assessment of the
need for fences, gates, no-trespassing signs, repairs to existing
fences and railings and other items which may be needed to minimize
trespass and provide greater security for the facility and safety
to the public. An evaluation of the project for compliance with
OSHA rules and regulations is also exluded.

iv
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PHASE I INSPECTION REPORT

EAST MOUNTAIN RESERVOIR DAM

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to ini-
tiate a National Program of Dam Inspection throughout the United
States. The New England Division of tne Corps of Engineers has been
assigned the responsibility of supervising the inspection of damswithin the New England Region. Cahn Engineers, Inc. has been re-

tained by the New England Division to inspect and report on
selected dams in the State of Connecticut. Authorization and
notice to proceed were issued to Cahn Engineers, Inc. under a
letter of October 15, 1979 from William E. Hodgson, Jr. Colonel,
Corps of Engineers. Contract No. DACW 33-79-C-0059 has been as-
signed by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the program
are to:

1. Perform technical inspection and evaluation of non-federal
dams to identify conditions requiring correction in a
timely manner by non-federal interests.

2. Encourage and prepare the States to quickly initiate effec-
tive dam inspection programs for non-federal dam.

3. To update, verify and complete the National Inventory of
Dams.

c. Scope of Inspection Program - The scope of this Phase I in-
spection report includes:

1. Gathering, reviewing and presenting all available data as
can be obtained from the owners, previous owners, the state
and other associated parties.

2. A field inspection of the facility detailing the visual
condition of the dam, embankments and appurtenant
structures.

3. Computations concerning the hydraulics and hydrology of the
facility and its relationship to the calculated flood
through the existing spillway.

4. An assessment of the condition of the facility and cor-
rective measures required.

It should be noted that this report does not pass judgement on
the safety or stability of the dam other than on a visual basis.
The inspection is to identify those features of the dam which need
corrective action and/or further study.

!-1



1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on East Mountain Brook in a
rural area of the City of Waterbury, County of New Havehi, State of
Connecticut. The dam is shown on the Waterbury USGS Quadra8 gle Map
having coordinates latitude N 41 31.7' and longitude W 73 00.3'.

b. Description of Dam and Appurtenances - The dam is 400+ feet
long, 35 feet high and 12 feet wide at the top. The upstream-slope
is inclined at 2 horizontal to 1 vertical and has a dumped riprap
protection to the top of the dam. There ace two 12 foot wide berms
on the downstream slope, one at elevation 683.8 and one at 673.8.
The downstream slope is grass covered and has an inclination or 2
horizontal to 1 vertical above the unper berm, 2.5 horizontal to 1
vertical above the lower berm, and 3 horizontal to 1 vertical at the
toe. The top of the dam is covered with crushed stone and has a
maximum elevation of 694.3. The concrete corewall is 375 feet long
and has a top elevation of 691.8. The corewall is 37+ feet high,
2.5 feet below the crest of the dam, 3.5 feet wide at the base, and
16 inches wide at the top (See Sheet B-l).

The dam has two gate houses, a drain gate house and a
service gate house. The drain gate house, which is located at the
downstream toe of the dam, houses two 16 inch control valves which
are situated one behind the other on the 16 inch low-level outlet
pipe. The service gate house is located at the right upstream end
of the dam and has two low-level intake valves, two upper level
intake valves, two 14 inch outlet valves to the water supply lines
and two waste water outlet valves (See page B-4).

The inlet structure for the low-level outlet pipe is
located 85+ feet upstream from the crest of the dam. The pipe is a
20 inch concrete lined pipe (inlet invert elevation 663.5) that
extends from the inlet structure to the corewall, where it reduces
to a 16 inch cast iron pipe before continuing to the drain gate
house (See Sheet B-1). This 20/16 inch pipe terminates at a stone
and mortar masonry headwall (invert elevation 661.1) just down-
stream from the gate house. From the headwall, a stone and mortar
masonry discharge channel extends 65+ feet to a 36 inch reinforced
concrete pipe culvert under Route 69. This discharge channel is 6+
feet wide and has a 6 inch cast iron pipe protruding from the right
wall approximately 18 feet from the drain gate house. The exact
direction and use for this pipe was not determined. No spillway
section exists at the dam.

c. Size Classification - SMALL - The dam impounds 540 acre-
feet of water with the reservoir level at the top of the dam, which
at elevation 694.3, is 35 feet above the streambed of East Mountain
Brook. According to the Recommended Guidelines, a dam with this
height and storage capacity is classified as small in size.

d. Hazard Classification - HIGH - If the dam were to be
breached, there is potential for loss of life and extensive pro-
perty damage at several private residences, a church, a school and
an apartment complex, all of which are directly downstream and
across Route 69 from the dam.



There were two cases of possible failure considered. One,
if the highway embankment at the base of the dam fails along with
the breach of the dam, and the other by overtopping of this
embankment upon failure of the dam. If the highway embankment
fails, the resulting outflow will be 31,000 cfs and the water level
will rise 15+ feet, or to a depth of 5 feet above Route 69. If the
highway embankment does not fail, the peak failure outflow will be
18,000 cfs with the water level rising to a depth 10 feet above
Route 69. In either case, a breach of the dam would inun-late
structures at the initial impact area as well as present a danger to
structures all along East Mountain Brook and Route 69 downstream
from the dam.

e. Ownership- Water Department, City of Waterbury

21 East Aurora Street

Waterbury, Conn.
Mr. Leonard Assard (203) - 283-9139

f. Operator - Ben Ebner (Superintendent of Water)
(203) 574-8251

g. Purpose of Dam - The dam was originally built to supplement
water supply storage capacity for the City of Waterbury. However,
the facilities at the dam for drawing water have been abandoned
since 1955 and the reservoir is now used only as a recreational
facility.

h. Design and Construction History - The following information
is believed to be accurate based on the plans and correspondence
available. The original dam was constructed in the late 1800's and
was a smaller earthfill embankment than the existing dam. The dam
was reconstructed to its present configuration in 1921. At this
time the dam was raised 2.5 feet, the downstream slope was
flattened, and a concrete corewall and two new gate houses were
added. This addition to the dam was engineered by the Waterbury
Bureau of Engineering.

i. Normal Operational Procedures - The dam is no longer used
as an operational water supply facility. The valves at the service
gate house are closed and have not been operated since 1955, and it
was reported by the owner that "it would take at least a week to get

: I it operational." The owner also reported that a set of blow-off
valves were installed on the supply lines about 500 feet downstream
so the pipes can be checked for leakage periodically. The two
valves at the drain gate house are located one just behind the other
with the upstream valve maintained in an open position and the
downstream valve used to control flow. The water level is normally
maintained at elevation 691.0 but is lowered in anticipation of
storms and during the winter to prevent vandalism to the service
gate house.

1.3 PERTINENT DATA

a. Drainage Area - .57 square miles of highly developed
rolling terrain which is about 40% open.
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I
b. Discharge at Damsite - Discharge is through the 16 inch

low-level outlet at the drain gate house.

1. Outlet works (conduits):

20 inch pipe to corewall,
16 inch pipe from corewall to
drain gate house outlet,
16 inch outlet invert
el. 661.1: 28 cfs @ 32 feet of head

2-14 inch supply lines
from service gate house: Unknown

2. Maximum known flood @ damsite: Unknown

3. Ungated spillway capacity
@ top of dam: N/A

4. Ungated spillway capacity
@ test flood: N/A

5. Gated spillway capacity
@ normal pool: N/A

6. Gated spillway capacity
@ test flood: N/A

7. Total spillway capacity
@ test flood: N/A

8. Total project discharge @
test flood el. 695.2: 910 cfs

c. Elevations (National Geodetic Vertical Datum)

1. Streambed @ toe of dam: 660+

2. Maximum tailwater: N/A

3. Upstream portal invert
diversion tunnel: N/A

4. Recreation pool: 691.0

5. Water supply pool: N/A

6. Spillway crest: N/A

7. Design surcharge
(original design): Unknown

8. Top of dam: 694.3

9. Test flood surcharge: 695.2

1-4



d. Reservoir

1. Length of maximum pool: 3000 ft.

2. Length of recreation pool: 2800 ft.

3. Length of flood control pool: N/A

e. Storage

1. Recreation pool: 420 acre-ft.

2. Flood control pool: N/A

3. Water supply pool: N/A

4. Top of dam: 580 acre-ft.

5. Test flood pool: 630 acre-ft.

f. Reservoir Surface

1. Recreation pool: 36 acres

2. Flood control pool: N/A

3. Water supply pool: N/A

4. Top of dam: 46 acres

5. Test flood pool: 50 acres

g. Dam

1. Type: Earthfill embankment

2. Length: 400 ft.

3. Height: 35 ft.

4. Top width: 12 ft.

5. Size slopes: 2H to 1V Upstream
2-3H to lV Downstream

6. Zoning: N/A

7. Impervious core: Concrete corewall

8. Cutoff: N/A

9. Grout curtain: N/A

10. Other: N/A

i 1-5



I
h. Diversion and Regulatory Tunnel - N/A

i. Spillway - N/A

j. Regulating Outlets - 20 inch concrete lined inlet pipe
to corewall, reducing to a 16 inch cast iron pipe to drain gate
house outlet.

1. Invert: 661.1 (downstream)

2. Size: 20/16 inch

3. Description: 20/16 inch outlet pipe
valved at draingate house

4. Control mechanism: 2 - 16 inch cast iron
valves in series and con-

trolled by two hand
operated gate stands

5. Other: 2 - abandoned 14" supply
lines from service gate
house.

ifi-



SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Available Data - The available data consists of drawings
showing the reconstruction of the dam in 1921. The drawings were
done by the Bureau of Engineering, Waterbury, Connecticut. Also
available is an Inventory Data sheet from the Connecticut Deoart-
men- of Environmental Protection.

b. Design Features - The drawings and data indicate the design
features stated previously in this report.

c. Design Data - There are no engineering values, assumptions,
test results or calculations available for the original construc-
tion or subsequent reconstruction of the dam in 1921.

2.2 CONSTRUCTION

a. Available Data - There are no as-built drawings or con-
struction inspection records available for either the original dam
or for the reconstruction to it's present configuration.

b. Construction Considerations - No information was available.

2.3 OPERATIONS

Lake level readings are not taken at any specified interval.
According to the owner, the dam has never been overtopped. No
formal operations records are known to exist.

2.4 EVALUATION

a. Availability - Existing data was provided by the owner and
the Connecticut Department of Environmental Protection. The owner
made the project available for visual inspection.

b. Adequacy - The limited amount of detailed engineering data
avalable was generally inadequate to perform an in-depth assessment
of the dam, therefore, the assessment of this dam must be based on
visual inspection, performance history, hydraulic computations of
spillway capacity and approximate hydrologic judgements.

c. Validity - A comparison of record data and visual observa-
tion reveals no significant discrepancies in the record data.

2-1



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The general condition of the project is fair.
The inspection revealed areas requiring maintenance, morAtoring and
repair. The reservoir level was at elevation 691.5 or 2.8 feet
below the top of the dam at the time of the inspection. There is no
spillway at the dam.

b. Dam

Crest - The crest appears to be in good condition (Photo
1). No cracks, erosion or depressions were observed on the crest.

Upstream Slope - The dumped riprap on the upstream slope
appeared to be in good condition (Photo 1) except for the left side
of the dam where there is a visible erosion zone with no riprap
(Photo 4). The stone wall along the left shore is in poor condition
with several areas deteriorating and stones falling into thereservoir.

Downstream Slope - The downstream slope and berms are
well maintained and in good condition (Photo 2). No cracks,
sloughing, seepage or wet areas were observed at the downstream
slope or toe of the dam.

Seepage was found At a large gulley further downstream
below East Mountain Road (Photo 10). The seep is located about 200
feet downstream from the left end of the dam crest and is lower in
elevation than the toe of the dam. The flow from the seep was 3 to
4 gallons per minute (gpm) and water was clear. The origin of the
source for this seep was not determined.

c. Appurtenant Structures - The abandoned service gate house
located at the right upstream side of the dam (Photo 1) is in good
condition. Some spalling of the concrete on the northern corner of
the gate house was observed. An examination of the inside of the
concrete chamber did not reveal any leaks through the concrete
walls.

The concrete and brick drain gate house at the downstream
toe is in good condition (Photos 2 and 5). No damage to the
concrete or seepage through the concrete chamber walls was noted.
The valve stem at the upstream side of the gate house is leaking.
Water from this leak was flowing out to the discharge channel
through a 4 inch tile drain pipe at a rate of 1 to 2 gpm.

The stone masonry outlet headwall for the drain gate house
and the stone masonry walls for the discharge channel are in
satisfactory condition. There is some minor damage at the mortar
joint around the 16 inch outlet pipe (Photo 7). Several vertical
transverse cracks were noted in the stone masonry walls of the
discharge channel. The openings of these cracks are 1/16 to 1/8
inches (Photo 8).
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There are a number of seepage spots on the right wall of the
discharge channel approximately 10 to 12 feet from the outlet
(Photo 8). The outlet for a 6 inch metal pipe is located on the
right wall of the discharge channel approximately 16 feet down-
stream from the outlet headwall (Photos 5 and 6). The origin of
this pipe was not determined and the rate of flow from this pipe was
6+ gpm.

Debris was observed on the floor of the discharge channel
including stones, tree branches and a piece of a metal pipe (Photos
5 and 6). The concrete headwalls of the 36 inch culvert under Route
69 appear to be in good condition (Photos 6 and 9). No cracks or
concrete spalling was observed.

d. Reservoir Area - The area surrounding the reservoir is
substantially developed and about 40% open. Route 69 runs along
the eastern shore of the reservoir adjacent to the dam. There are
several erosion zones along this portion of the shore where the
masonry retaining walls constructed for bank reinforcing are
cracked and falling into disrepair.

e. Downstream channel - The downstream channel of the dam is
the streambed of East Mountain Brook. This area is a heavily
developed residential area.

3.2 EVALUATION

Based upon the visual inspection, the project is assessed as
being generally in fair condition. The following features which
could influence the future condition and/or stability of the
project were identified:

1. There is no spillway at the dam.

2. Loss of riprap on the upstream slope of the dam could lead
to erosion in these areas.

3. Seepage through the dam and/or its foundation can poten-
tially increase in flow, leading to instability of the dam
and appurtenant structures.

4. Debris on the floor of the discharge channel could block
the 36 inch culvert under Route 69.

5. Damaged riprap along the right shore of the reservoir
adjacent to the dam and erosion of the right shore itself
could increase erosion at the dam.
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SECTION 4: OPERATIONAL PROCEDURES

4.1 REGULATING PROCEDURES

The valve at the downstream side of the drain gate house is
opened as needed to regulate flow through the 16 inch outlet pipe
and maintain the reservoir at elevation 691.0 The service gate
house is no longer in operation and the valves at the gate house
have been closed with blow-off valves installed on the supply lines
500 to 1000 feet downstream to check for seepage in the lines. Lake
level readings are not taken at any specific intervals.

4.2 MAINTENANCE OF DAM

The grass and brush is cut once a month during the warmer
seasons. There is no formal inspection schedule. Maintenance and
repairs are done by the town of Waterbury.

4.3 MAINTENANCE OF OPERATING FACILITIES

There is no formal schedule for maintenance inspection or
repair of the operation facilities.

4.4 DESCRIPTION OF ANY FORMAL WARNING IN EFFECT

No formal warning system is known to be in effect.

4.5 EVALUATION

The maintenance and operation procedures for the dam are
generally good, however there are areas requiring improvement. A
formal program of operation and maintenance procedures should be
implemented, including documentation to provide complete records
for future reference. Also, a formal warning system should be
developed and implemented within the time period indicated in
Section 7.1c. Recommended operation and maintenance improvements
are presented in Section 7.
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - The dam is an earthfill embankment with no
spillway section. The available storage (assuming normal pool
elevation of 691.0) will reduce the Probable Maximum Flood (PMF)
from 1400 cfs to 910 cfs (a 35% reduction) and the 1/2 PMF from 700
cfs to 270 cfs (a 61% reduction). The watershed is 0.6 square miles
of highly developed rolling terrain which is about 40% open.

b. Design Data - No comp..tations could be found for the
original dam construction or subsequent reconstruction in 1921.

c. Experience Data - No inf-:mation was found to indicate
there have been any serious problems at the dam, and it was reported
that the dam has not been overtopped.

d. Visual Observations - The dam appears to be well maintained
and the appurtenant structures are in good condition. No spillway
section exists at the dam.

e. Test Flood Analysis - Based upon the Army Corps of Engi-
neers' "Preliminary Guidance for Estimating Maximum Probable
Discharge", dated March 1978, the watershed area (0.6 square miles)
and the watershed classification (rolling), a Probable Maximum
Flood of 1400 cfs, or 2000 cfs per square mile, is expected at the
dam site. In accordance with the Army Corps' guidelines for size
(small) and hazard (high) classification of the dam, the test flood
may be considered in the range from PMF to the PMF. The test
flood for East Mountain Reservoir Dam is considered to be
equivalent to the PMF.

Peak inflow to the reservoir at the PMF is 1400 cfs (Ap-
pendix D-1) and the peak outflow is 910 cfs (assuming normal pool at
691.0) with the dam overtopped 0.9 feet (Appendix D-5). The
discharge capacity of the low-level drain pipe (reservoir level to
top of dam) is estimated at 28 cfs, or 3% of the routed test flood
outflow. This capacity is not included in the peak outflow
computations. At the PMF, peak inflow to the reservoir is 700 cfs
and the peak outflow is 270 cfs with the dam overtopped 0.4 feet to
elevation 694.7.

f. Dam Failure Analysis - The dam failure analysis is oased on
the April 1978 "Rule of Thumb Guidance for Downstream Dam Failure
Hydrographs". Discharge prior to failure of the dam is considered
to be only the flow from the 20/16 inch low-level drain pipe. The
increase in the water level at the initial impact area would depend
on whether the Route 69 embankment remains intact or fails
following breach of the dam. If the road embankment holds, peak
failure outflow would be about 18,000 cfs and the road would be
overtopped by some 10 feet. If the road embankment fails, peak
failure outflow would be about 31,000 cfs and the water level at
Route 69 would rise 15+ feet or to a level about 5 feet above the
original elevation of the road surface. In either case, however,
at least four types of structures (houses, school, church and
apartment building) at the initial impact area would be inundated
by some 5 to 10 feet.
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - The visual inspection did not reveal
any indications of stability problems. There are areas of seepage,
masonry and riprap deterioration, and erosion as described in
Section 3, however they are not considered stability concerns at
the present time.

b. Design and Construction Data - There is not enough design
and construction data available to permit an in-depth assessment of
the structural stability of the dam.

c. Operating Records - Tb' operating records do not include
any indications of instability of the dam since its construction in
the late 1800's.

d. Post Construction Changes - In 1921, the dam underwent a

complete reconstruction which included:

1. Raising the dam 2.5 feet.

2. Concrete corewall installation.

3. New service and drain gate house construction. The
service gate house was closed in 1955 and is not opera-
tional at the present time.

e. Seismic Stability - The project is in Seismic Zone 1 and
according to the Recommended Guidelines, need not to be evaluated
for seismic stability.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 PROJECT ASSESSMENT

a. Condition - Based upon the visual inspection of the site

and past performance, the dam appears to be in good condition.
However, because there is no spillway at the dam, the overall

project is considered to be in fair condition. No evidence of
Rtructural instability was observed in the dam or appurtenant

structures. The dam embankment is generally in good condition with

minor areas of concern which require maintenance and monitoring.

Based upon the Army Corps of Engineers' "Preliminary

Guidance for Estimating Maximum Probable Discharge" dated March,
1978 and hydraulic/hydrologic computations, peak inflow to the
reservoir is 1,400 cfs and peak outflow is 910 cfs (assuming normal
pool at elevation 691.0) with the dam overtopped 0.9 feet.

b. Adequacy of Information - The information available is such

that an assessment of the condition and stability of the project
must be based solely on visual inspection, past performance of the
project, and sound engineering judgement.

c. Urgency - It is recommended that the measures presented in

Section 7.2 and 7.3 be implemented within one year of the owner's
receipt of this report.

7.2 RECOMMENDATION

It is recommended that further studies be made by a registered

professional engineer qualifieo in dam design and inspection
pertaining to the following:

1. A detailed hydraulic/hydrologic analysis to determine the
adequacy of the existing outlet facilities. Included in
this analysis should be the effect of the abandoned service

gate house and the effect of maintaining a lower reservoir
level on the performance of the project during test flood

conditions. Recommendations, including spillway type and
test flood for spillway design, should be made by the
engineer and implemented by the owner.

2. Inspection of the low-level drain pipe for possible

seepage.

3. Gating the low-level drain pipe upstream of the dam so as
to eliminate pressures in the pipe within the embankment.

4. A comprehensive program of inspection of the dam. Items of
particular importance are as follows:

(a) The existence, location and condition of the toe drain
system of the dam. This study should include
identification of the origin and significance of
seepage flowing from the 6 inch pipe at the right side
of the discharge channel (See Photo 6).
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I
(b) The origin and significance of seepage at the gulley

below East Mountain Road.

7.3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following
measures should be undertaken within the time period indicated in
Section 7.1c and continued on a regular basis.

1. Round-the-clock surveillance should be provided by the
owner during periods of heavy precipitation and high
project discharge. The owner should develop a
downstream warning system in case of emergencies at the
dam.

2. A formal program of operation and maintenance
procedures should be instituted and fully documented to
provide accurate records for future reference.

3. A comprehensive program of inspection by a registered
professional engineer qualified in dam inspection
should be instituted on a biennial basis.

4. Areas exposed by loss of riprap on the upstream slope
of the dam and at the right bank of the reservoir
adjacent to the dam, as well as the stone wall at the
left side of the reservoir should be repaired to
prevent erosion in the future.

5. The mortar joints of the stone masonry walls at the
discharge channel and the damaged masonry of the outlet
headwall at the low-level drain pipe should be sealed
so as to prevent further deterioration and seepage in
these areas.

6. Any debris on the floor of the discharge channel and in
the 36 inch concrete culvert should be removed.

7. Flow through the 6 inch pipe, seepage and wet areas on
the right wall of the discharge channel, and the
seepage at the large gulley below East Mountain road
should be monitored periodically to measure any changes
in the seepage flow.

8. The leaking valve stem at the drain gate house should
be repaired or replaced.

9. The cutting of grass and brush on the crest, slopes and
toe of the dam should be continued as part of the
routine maintenance procedure.

7.4 ALTERNATIVES

This study has identified no practical alternatives to the
above recommendations.
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT Easr IOUAMAN DATE: No vrAER 7 /d7
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PERIODIC INSPECTION CHECK LIST Page A-2

PROJECT A.ST 1o0A/T'A1N ,AESERVO/R A4M DATF ,4/y_ /27!

PROJECT FEATURE tART# EZM8A . C

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation 6F4, 3

Current Pool Elevation 69/.5

Maximum Impoundment to Date //I<A/OWMI

•Surface Cracks NOAIE O8SERVE.D

1Pavement Condition ('-,AVEL 2( .Sl,.d, 170 EROSIONA

movement or Settlement of Crest

Lateral Movement

Vertical Alignment a opptARS GoOd

- Horizontal Alignment

condition at Abutment and at Concret 6ood

Structures
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Items on Slopes

Trespassing on Slopes A/ONE 08.5.IkVE.D

Sloughing or Erosion of Slopes or SoME EROSlov oAi L.FT EA18A4A1'MEIr
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Instrumentation System A//A
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I PER ['DIC INSPECTION CHECK LIST
Page 4-3

PROJECT !,S- l£v? RVOIR .D.,it DATE /ov,7_

PROJECT FEATURE 2eA/IV _ 4 -O y .__IC
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(AJrL..Ti' WOi K -C()NT'iOL TOWE-

A) Concrete and Structur.
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Culkuitiul '.,f Joints
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Any Seepage or Efflore -,ice

Joint Alignmernt !o,5 3 V6.D

Unusual Seepage or Lea- Ln G:Le FLOW Fro- -1" TILE DRAIIV PIPE
Chamber

Cracks NONE CsPRV&D

* Rusting or Corrosion t-eel SAOM F

b) Mechanical and Electri

Aic Vents

Float Wells

Crane Hoist I/

Elevator

Hydraulic System

Service Gates 7wc /6" Vo/€,15 .PERA LE;Pt5 L ' 0 'A'o
-$ SrL= oF u/S VALVk

Emergency Gates

LLqhtnlng Protection _m

Emergency Power System A//A

wiring and Lighting S, 'm
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Rusting or Corrosion (,; ;Leel S

h) Mechanical and Electri, I

Air Vents
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Hydraulic System

Service Gates 8 VAL VrS V o7 O RA 81-.
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Emergency Power System
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I
EAST MOUNTAIN RESERVOIR DAM

EXISTING PLANS

"Reconstruction of East Mountain Dam"
Bureau of Engineering,

Waterbury, Conn.
November 1921
2 sheets plus X-sect. every 25 feet
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Photo 1- Crest arnd upstream slope fran left abutment

Photo 2 - Emntrewm slope and] drain gate house.
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Photo 3 -Right shore of reservoir adjacent to dani

Photo 4 - eft shore of reservoir and left a1'utment of darn
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Photo 6 -Discharge channel and] culvert inlet. Note
discharge fran 6 inch p~i-I at right side of channel.
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I Photo 7 -Cast iron lowi-level outlet, masonry outlet structure
and tile gate ho~use drain pipe.

Photo 8 -Seepage through right wall of discharge channel

US ARMY ENGINEER DIV. NEW ENGLAN4D East__Mountain___________
CORPS OF 16"tA NATIONAL PROGRAM OFEat1,nanRseor

WALTHAM , MASS Easci$ ?4cintain Bro&~k

CAH EGIEER IC.INSPECTION OF waterbury, Conecticut
WALLINGFORD, CONN. N -FE. CE* 27 660 1E

NON FD. AM DATE Nokv '79 PAGE C-4

Ike



Phot 9 kilert utlt a dowstrarnsideof out 69

PCA to 9 ENIER ICuler outl E CT IO t Watsr i eruy f u e ct

WALLNSFOD. CNN.CE #27 60 I

NOGN-E FED. DAEW NALE OF79PC



APPENDIX D

HYDRAULICS/HYDROLOGIC COMPUTATIONS

,I



* 0 ~I4 ALIL AD I/

47,

:.. a'pod
~z

70

Ike m?

I Ai

7*4 W TE *

USGS QUAINANGLEL ** RANAG AREAMA
WATEREUR I97 \c EASETIA MOUTAIN RESEVI DA

SOUTHING AST 192MOUAT ONAI ROK WTEBIACNECIU
REEROI DAAPMYSAE 20

II -0
~ qsA",



ICahn Engineers Inc. Consulting Engineers

'\Z NSheet .Q j of

Computed By K- . )AUNL* Date IUiCA 'I Field Book Refat ___________ Other Refs. -C # 6,6/ 0 HLb Revision* __________

~tY~~L(KK' /1v/U.AJL IbPLCTION

LAC: IHl>"'NTAiN LQUI IR PAM, rpuk,.F

.1') FEk1F§'+.,>,ANCE AV I'IAK FLOOb L ifii!J

1) FObAP6 L MA.XHK4~2! f LOCLL (F vj

ujWA ~ '-C{L LA22(;FL4) AS 1" )LL IN G

b) WAHl F SfLV AKI<A P.A. -: . 57SQ

Nr)TL C.-f ~NIk ULt , 'JLLETIN N~o. 1, 1974" (ALTTELP OF

*NAT -)KAL 'E fi A -I AKFA'S, F-3 64)

LL) '12~ PMF

airif LOA t NJ. 2.nKVE

/ 4iI'VVA/

LAA - K M N k f TL. 1 00- NLIl HAVE A CPh.'VI INFLOW4

A KE (A 5CI ' i,-L) TH RC L: (9) 1Q' OF I& $I NP t)D 9,) OfLQ -

PiPE T A .- WN5T A v1 CHlAN NEL. (EAST Hwt.-JAjN af-. v*.
('#E L NO r -hGE ~-

LL) RATING C F0 J A -"G~L3 0VULTQF'PING THE PAM

EAST Mq t7i, ,T Er$LKV:' >Ar IZ 11 ANt 4pTh LI~1rANK.:L rT (1)4ON'- V

1 1) 1 Z .AF AT TfIL Ci-LJ 'f) 0 4. 3 'rH ./5



ICahn Engineers Inc. Consulting Engineers

Project ),-'SheetkA.2..z5.NS.L.TIO Shoot 0 of __...q

Computed By Q 12. .JAHN -CokdBADate -WI4)6 /Y?/I Field Book Ref ___________Other Refs. nE_ ~ 6 O ~ Revisions_________

L. MOUNIAil' PLEvi~tAM

iUOLNJE) J DfLOW I AfJN6 CURIVE

F'A-E'. 6JIIL < TO il

AJX.; 2.7 FCR, FLCOWS GW !R TOP Of PA(,lA F)JAC-, NT

TL;. RAIN)
AS5JPvE EQL)IVA .NT FLOWN. IDRTHE SL-FPN6 PQ<J.of THL

SIDES OF THL AM AS FOL .)W:S: (5EE OVE-KFLOW 5C_( WQN FKLOvA)

IOD i,_' A- J)5 2.)(1H (H

LLI I AoOI L Of' ,M

TEI~kAIN.- QT, Z(.) - 'H 4S312- FOP ft 7

PAM FLAT TEFI AIN T~o RIG,--, OF )AM - 96c)
THE TOTAL OV_; FLDW KiATit".3 S )RVE :AN Lt XA . J

G 980 H /2 + 31H ~ Ck Q* T") + * H3-) Z

THEL OUTFLOW C(U*,YF 15 PLC~ft-i) ON THE NEXT PAGE

K 0 '~+ -36A

1 UT ,fwIALOW, C5f 0' rUAM 51[E TERRAIN k cA PwAJ

EAZ- MOUNTAIN PAt- OVEkFFLGV SECTi'Or
STHF. MSL IATv1 13 EQUIVYALL 4Tf TO F- NGVV UATUO1
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pr~ot OW f D~ L AM IN PEliNSheetP 3 - of 2.......
Computed By L~k JAH-N Dote I 104/79

Field Book Refot _________ Other Refs. _F a 21 ,b HE Revisionii_________

L A ST MOUNTAIN4 RESELHV')IR

e-, CON] t) TFLOV,( frATIN, CUKJ

OFDMEE 9. S
LJ ------

jCMA F TOP ELE 691 M3L~V64

-L3

0 NR~ 2JL~E 9. 3

LAS! M)UNT7AiN RE'LiKVQf1f HA: ' f ,LAN 'C)W g~~
W"Hf_-PI IS U5ED TO MAINTAIN r\10RI4AL P00 LL VL L A7_
(t) ELEV. 691 ' MOl~., THE CAPib - TY OF THE Pi~i UNDER A t ULL HE~AD

OF (t) 32.', (TOP OF [)AMI (I)ELL' 694.3- t. OCYLET (±ELEV 66e HSL)

ISj ESTIMATED~ AT (f) 2S U.S, THIS FLW flAZ 3EE:N NEGLETEP
FROM Cr1PUTATV,'t4G OF PATING CURVE.

AOTL;AVAILABLE EAGSE NOUNWtlAIN R Si-VOlk PAM PRAVJN5: ARE ON Cf TY
OF WAfKVJ UDfTUM, ThUJLI&Lf CQNVEP.310N TO M SL PARJ V11k-
I3LLN4 N1AL? AS FrILLOWAS:

H'_L (Uf.5CK PATUN) =.' cl OF WAt' ;-!fJ PATUNv I- 36-75i

(R'Al 6.
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LAS! 40O/N[AIN REhF*V0IFK PAM

i C~rl)) UTFLOVV RA7/ING (AL.

I) §U~HAK E!trlvr TO PAIPEAK INFLGV 'C (Qt, rOf,)

C p PfQ! 1460 CL. H-, V=t (2 OR, (t) 4,5' AE)VE NORMAL PKL

6,; Q. i 70o C H, , C, ' O, U!)4.1' AEA VE NORMAL F9O)o0

~2 L T oF(V k~ o~;tk .f5 7)A~! N VLAK WCf L&?JS

AV(; LAKE AU 0) 'iii IN t' )(j) CfLC) SL)( FiA

LA[kE AFt A AT NOIKtMAL POOL (1) -' BELOW 70P OF PAMl
(ACOUN! ' (CI BE Lt LU\I 691 HSJ) A Z36.D A.

Ai AkEA Al '.0NTRc4k 700 .1-L A 65.0 Ac

A70 4(29) -I
ANG. AREA 'V;,If N EX~rf:C LL SLFkCHARE A -3 6.0 -37 rv 49 A-

[3E:ARt .2FROIl uS$1_ WJATERBUR'V CONN. QUA,'-. SHEET

L/ WAILK5HEL, ALLA P A. 0 57 &2LL F$L)

1£&)PI5CHARGE~ Ot, AT VAkIV 'POTHETI--AL _ -JRCH-ARGL_ (AbIO'LTOPOi )

i"(H,, 53 3) H =0' i 3.3x 49 160 Ac. Ft 5-6,c3Z~33 5,3L'

(H W. 5, ?) H 2' Y 5.3 ^49 ?60 Ar- Ft S : 601(0 5 7 5 33) -- 6

f JN A VVRO X1t'AT E Ro t T ;NG N E -A L.L GUIVLLINL2 AND 0~' tqA2MW'U1;
Ff-,0t3AbLL R.D. IN NEW ENSLAM/

Qp- Qp. ( I ' 9) AtN !0 f O I11 PM- j,~ I* (-
C" NOTF ArV;, 3.3' T ) .$URCIA.' 6E ABOVE X-P OV PAM (Hi) TC , A)3TAIN S Ue( I A,":

Ab)VE NORMAL POOL (Hv --
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LA1 H0f4IAIN RE!LLV6Ik PAM

C_ CNI J) EI .LCT I- 5CrhAi L A/ R-A ON F'Lt) OLT[ LOi

, FOK HI A-IIE-I iCAL SA' H; (Ab0I/L I-OF ,)F PA1 )

H- -(,) S 4 76:

(Hws5  3.3) h' 0 00 s F' 310

S£"- 3 ',. -., 70 " 69'F.-

J) FLAK OUIFLOWY

USING NEI )L GUIDELINE- 2UPJCiAPF .iO Ai6L ROUTI,'5 ALTEkNATi
I H ~~~MTHOD SL- C/l~q :dkv T- '-;,

0 -v270 H b 6-

4,



ICahn Engineers Inc. Consulting Engineers

Project ~ J\ D ! 51,3 NSheet of- 69t.......2.......
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L A-1 -I( (N 1 A IN RvL k A DAM

bi) dVNL',i KLAM J/I~ HAZAKi.

1) hi)ThJIAL !M'-ALYi AH.LA2

! F FAILUF L GOCO0'A-v_, Th. f-i'f OULD bLL'ACH OK TRWEL fILR CIhN. RTE.

69, A NA,)k %(-'N& J HWuVA/. ItlIMEU1 LL1 Y / DI THE RES R.

APE PkiVAIE \ ThL A ~bKAND AN iAFTMLNT HrO ,X.,AL

WHICHi HAVL FPHLId FLDORS A 7'. H 4' OF Tl-E RoAD SUVFAOC.

Z) FAILLUI4 AT LAST MOUNTAIN RESEU'V(R

.~HI IGHT OF 1,1,1

TOP /Thk PAM (f)LIAfV _-94*3 MSL

1.1/5 Lilt LT .THANNEi ('_ 659.8' M.4L.

IL. MIDJ iEIGiii (*) ELLV 6/7 M $L (6~ - 'C)~S' ~, i~

4 LV.APP~X/PIA.~MlW-HU$ HT .a.NGTi L 3'6C CCL .E MLA$ .UL 1/

5v) BREACH WIDITri ($&E NE.' -ACE P/3 DAM FAILURfE C>WDELINES)

0, o40 A 2:50 r-9 AS.UME W- 90,

SPEAK FAILUfRE V^TFLDW ( ,

A!35UML SuCA ~10 TOP 'A DAM AT TM~L Of UAIUAF.E (ELEY 694.") M5L)

i) CONN HIE 0~ k0A1 EMBAWfr1.NT CR2LTHE V/' CHIANNEL
T' APPKL)SIMA!LLI 100 p/f r'M 1HE 16"[AA, OVTLLI. THlE R.AP,

t 5~~LOPES TO A LOW V!P c011 (,j f 670 M,3L Al THE INTLKSLCTON Q FTL62
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M9 A ii N'INAlN FPL2EI-VQlt' 1)AM

2V 2ONT') PE~AK FAVHHE 00TFLU'.

AN(. EA5J-, tvl'LNIAIN vCr IE 36"K-,-' CVLVL T Jt-Ef-~ RCiLuIL 6

WOULL9 BE- 1IAL)EQUATL TtQ- FLOW ANI; c,p WOULU. PQ.NI SL I MJ !i

I NE~ PAN4 AN' RIL 69 ID (+)ELEV 6-10 6EF-O0'L 'VL. 40~

THE

T~ WIO P/!3 T ,\L9JE 6GNP(' 9;:: MA! &E CDN!31EkL

J) IF THE 0~ALP EMN1VNM[LNV FAILS, 7H.FLtX2ELfJ[ IMMVAEW

BLL'OW THEI PAMI WOL~IP 8E APPP2,)iMAf7LP9 61

C) ~ 3b CHL!GH1 0' PAM4)

w.Y :44 1 . .4 :'SAf 5' AUV- THE ROA'LJ

b') IF THE V OA&f, OvE*: '!H EP 1}flO, AIJRL '"t5'L

1MMEPIAJii P/5 FFT.7PA- T1JE PAM MNULD BE AR% ',-'XI1A-,L 5'1.

L) Y, k~ L4 (C4 rOF & 1 '-94,3 - 1'4- OF RDA ) ( 70')

L 0 b S1/-1 NO4j y, 1'7 Boo

w) 0(-41t :V- 10o (SAY 10' AKIVL 'HE. ROAD)

wj NO 5I~ruI1 :CANT ;ePTHf OF FLOW 15 EXPF-rTE-P D/5 BEFOF-

FA ILVRE.

JD-
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prjcIO E)tA A 5J F rTQ Shoot 19 , of 9.......
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LAA 1. 1CC00'J 1AN RLSLf. -VCiK PAMv

D11) IJE*L[LY I)ON Cf4 1L SLOOPIi) LLAC-11 CATON OF PAM ACCZ.'LAf'G TO NLLU /ACE.L GJIU'PLLNLZ

a) DILL '5 10R)3 8 A,: Ft ( S 4- 1 A; Ft

*NOTE - ST-P.AGE (SEC P3 V-9), HlEIGHT C, E PG V 6

ZE '-iA5S1FICA1C)N SMALL

0~ IIAZARVi f-TLNWIfiL - AS A RESULT OF THEi D/3 F-/,,-LUkE ANALVi.'

AND INVILN OF THIKI UlACTI HATTHE K'ILL OF IE DAM~

M/v/ HAVE ',N THE I! IT IM/<AREA, TI-iL LAST MOUNTI\. , !

!<ESERVO0IR DAM IS CLASSIFiEP AS HA'JiNG

HAZAkL H15HICi)} _

6' TEST FLOD PNIF 140C) CK

IV) SUMMVARY AND 2C'NUSJONS

o) TE.ST FLOOD PMVF 1400 CF3
(PAR.ALLEL COMPUTATIONS HAY~E BEEN MVAPE FOR '/Z PMF 'F QO.

CFS AND AWL ALSO SOMIARIZEL) BLLOW.

aP~fFOkMrANCE Ar PEAK FLOWJ( CONDmIOC

ai) PEAK INFLOVC Qp 11-2/ PM vf 700

6) PEAK. OUTrLOVS ol, c .7,)

a-.6
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IProject NN FEADMS I j,;p -eTlON Shoot D" 9p of

Computed By R-R. JAHN Chocked By p Date I1/6172
Field Book Ref, Other Refs. Cr- 1 ?-7 660 H8 Rellsions

EA5T MOUNfAIN RE,.EXIfIK, PAM

IV 'CON-['C) 5UIMAIK' AND k.0NCLAE, .3

AT TEST FLOOD, Q,- PNMF THE PAM 15 GOIN6 TO BE 6VERTOPPED

BY tO.9' (ELLV 695, 2' M3L), AND A Op' '12 PMF, THE PAM WILL

BEL OVERTOPPEP (i04' (ELLV 694,T SL

1HL 36'PCP CULVERT UNPF. RTE69 IS INADLQJATE TO P'ASS THE

FLOOP6. IF ItiL.. PAM FAILS, r'&N0lIi6 WILL OCCUR BEWCLtJ' EAST

MOUNTAIN QAM ANP TI-L PRQUTE -69ROA? EMBANYNENT, WJI4
THE RE.$ULTiNG OVEfRFLOW RUNNING ALONG AND OVLK/ CoNN

ROUTE 69,

3) CONPITION2 AT ",('E I14'DIAT. IMPACT- A&U ARE $LUM.ARiZED A .,

Fo LLOWS

0 IF THE RTL ,? E15ANKML,-T7 rAIL ':
A) RIFAK FAILUp.E OUTFLOW QV, - 31,506 CF5I

b) FLOOL) 9EPTH IMMEDIAILLV ArTER FAILUKE Y 15" (t) 5' ABOVE

RTE 69 ELEV)

6) RAI- IN STAGE AFTER FAILJf<E 6y ¥- 1.5

LL) IF RTE 69 1, OVERTOPPE- Wri7HOOT FAILING

), PEAK FAILUPE OUTFLOW Qp 5, 17,800 CFS
6) FLOOD DEKTH IMNEDIATEV/ AFTER FAILURE Y ' tO' ((t) 10' ABOVE.

PTE 69 E _LEVI

6. RAISE IN STAGE AFTEk FAILURE &y %: 10'

NOTE' STORAGE AT NOR(MAL P&(,L ELEVATION (-t691'SL 1.3 137 4 Og

() 420 X.. MAXIMUNi STORAGE 42 0 33 ×4 Ac (5,A)
X 5 80
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MAXIMJM I)li)BAB},E FLOOD INFLOWS
NEI) RESERVOIRS

Project Q D.A. MPF
(cfs) (sq. mi.) cfs/sq. mi.

. all Meadow Brook 26,600 17.2 1,54o
2. Eas.t Branch 15,500 9.25 1,675
3. Thomaston 158,000 97.2 1,625
4. Northfield Brook 9,000 5.7 1,580
5. Black Rock 35,000 20.4 1,715

6. Hancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109

10. Conant Brook 11,900 7.8 1,525

II. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,400
14. Mad River 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 87317. North Hartland 199,000 220.0 904

18. North Springfield 157,900 158.0 994
19. Ball Mountain 190,000 172.5 1,205
20. Townshend 228,000 106.0(278 total) 820

- 21. Surry Mountain 6300100.0 630

22. Otter Brook 45,600 47.0 957
23. Birch Hill 88,500 175.0 505
24. East Brimfield 73,900 67.5 1,095
25. Westville 38,400 99.502 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1,15027. Htodges Village 35,600 31.1 i ,145
28 Z. Bur funiville 36,500 :26. 5 1,377

S29. Mansfield Hollow 125,000 159.0 786
'30. Wes t Htill 26.000 28.0 928

41. Franklin Faills 210,000 1000.0 210
i.'. Blackwater 66,500 128.0 520
11. 1Hopkinton 135,000 426.0 316
Vs . Everett 68,000 64.0 1,062
'). Mat'wowe 1 I 36,300 44.0 825



MAX[MUTM PROfAIITY' FLOWS
BASED ON TWICE THE

STANDARDI PRo.! ECT FLOOD
(Flat and Cwaal Areas)

River SPF D.A. MPF
(Cfs) (sq. mi.) (cfs/sq. mi.)

1. P.Awtuxet River 19,000 200 190

2. Mill River (R.I.) 8,500 34 500

3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8,000) 30 530

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,0()0 5.q 340

7. Charles River. 6,O0(0 184 65

8. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330



I
ESTIMATING EFFECT OF SURCHARGE STORAGE

ON MAXIMUM PROBABLE DISCHARGES

J INFLOW OPi

OUTFLOW-

STEP 1: Determine Peak Inflow (Qpl) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass I

I

"Qp1 "'.
b. Determine Volume of Surcharge

(STORi) In Inches of Runoff.
c. Maximum Probable Flood Runoff In New

England equals Approx. 19', Therefore:

Qp2 = Qp1 x (1 STARi
19

STEP 3: a. Determine Surcharge Height and
'STOR2' To Pass "Qp2"

b. Average 'STORi" and ''STOR 2 '' and

* IDetermine Average Surcharge and

Resulting Peak Outflow "Qp3".
j Iv
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I
I

SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 3: a. Determine Surcharge Height and

"STOR2" To Pass "Qp 2"

b. Avg "STORi' and "STOR2" and

Compute "Qp3".

c. If Surcharge Height for Qp3 and

"STORAVG" agree O.K. If Not:

STEP 4: a. Determine Surcharge Height and

"STOR3" To Pass "Qp3"

b. Avg. "Old STORAVG" and "STAR3"
and Compute "Qp4"

c. Surcharge Height for Qp4 and

"New STOR Avg" should Agree

closely

vi

T"

• , I ' ' ' 
:

. " " t4| - I



SURCHARGE STORAGE ROUTING ALTERNATE

Qp2 =P X~ ( I - 1

Qp2 =Qpl - Qpi( STOR)

FOR KNOWN Qpj AND 19"' R.O.

Qp2 STOR E L.

EL.

vi i



"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

Qp1

Qp?/ O/, QpT 12 S

/

~TZ

STEP I: DETERMINE OR ESTIMATE RESFRVnR STORAGE (5) IN AC-FT AT TIME OF FAILIRE.

STEP 2: DETFRMIN PEAK FAILURE OUTFLP)W (npl).

QP' = 7 wb'f- 2'
Wb= BREACH WIDTH - U GEST VALUE NOT GREATER THAN 40 OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: ESTIMATE REACH OUTFLOW 'QQI) USING FOLLOWING ITERATION.

A. APPLY Qp TO STArE RATING, DETERMINE STAGE AND ACCCPMANYINGI
VOLUME (Vl) IN REACH IN AC-FT. (NOTE: IF Vl EXCEEDS 1/2 (F S,

SELECT SHORTER REACH.)
B. DETERMINE TRIAL Q2"

QP2 (TR:AL) = 
Op, I-

C COMPUTE V2 USING 1p2 (TOTAL).
D. AVERAGE V1 AND V, AND COMPUTE Q

QPz = Op, (I- )

STEP 5: FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.
~APRIL 1978

viii

i.

r. 4
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APPENDIX E

INFORMATION AS CONTAINED IN THE

NATIONAL INVENTORY OF DAMS



wl cn w

a

LU)

I0 I n

ui j

9- 01w2 P

cm

l 01 I 2

LL Lx .*J

cc- c 3

- I


