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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

u NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: NEW NAUGATUCK RESERVOIR DAM
(LONG HILL RESERVOIR)

Inventory Number: CT 00307
State Located: CONNECTICUT
County Located: NEW HAVEN
Town Located: BETHANY
Stream: BEACON HILL BROOK
Owner: THE CONNECTICUT WATER COMPANY
Date of Inspection: NOVEMBER 6, 1979
Inspection Team: PETER M. HEYNEN, P.E.

MIRON PETROVSKY
JAY A. COSTELLO
HECTOR MORENO, P.E.

The New Naugatuck Reservoir Dam, built in 1914, consists of an
earth fill embankment with a concrete corewall, a spillway and
spillway channel with an earth fill embankment dike. The dam is 790
feet long including the spillway. The top of the dam (elevation
540.8) is 20 feet wide and is 80+ feet above the streambed of Beacon
Hill Brook. The corewall has 5 top elevation of 537.8 or 3 feet
below the top of the dam. The spillway, located at the left end of
the dam, is 40.5 feet long at the crest and consists of a concrete
ogee weir and a stone paved discharge channel. The dike is 310 feet
long, 10 feet high and 10 feet wide at the top. The outlets are a
16 inch upper level outlet at the left side of the dam near the toe
of the dike and a 12 inch low-level outlet at the downstream toe of

* the dam.

Based upon the visual inspection at the site and past perfor-
mance, the dam is judged to be in good condition. No evidence of
instability was observed in the dam or dike embankments. The
condition of the spillway and outlet channels appear to be good.
There are areas requiring attention and monitoring such as seepage
along the downstream toe of the dam embankment.

In accordance with the Corps of Engineers Guidelines for size
(Intermediate) and hazard (High) classification for the dam, the
test flood is considered to be equivalent to the Probable Maximum
Flood (PMF). Peak inflow to the reservoir is 5,400 cubic feet per
second (cfs); peak outflow is 4,150 cfs with the dam overtopped 0.8
feet. The spillway capacity with the reservoir level to the top of
the dam is 2,130 cfs, which is 51% of the routed test flood outflow.

wi



It is recommended that the owner retain the services of a
registered engineer to perform a more detailed inspection of the
dam. Items of importance are; evaluation of the condition of the
outlet pipes, origin and significance of seepage and wet areas at

3the toe of the dam and installation of piezometers to monitor the
phreatic surface in the dam. Recommendations should be made by the
engineer and implemented by the owner.

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

Peter~~" M.. Elyn 1P

Project Manager Geotechnical
Cahn Engineers, Inc.

~NAA

Senior Vice President
Cahn Engineers, Inc.

' i i -



This Phase I Inspection Report on New Naugatuck Reservoir Dam has
been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations
are consistent with the Recommended Guidelines for Safety Inspec-Ition of Dams, and with good engineering judgment and practice, and
are hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recom-I 3mended 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 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 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 environmentof the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,

i 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 excluded.

* iL. iv
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PHASE I INSPECTION REPORT

NEW NAUGATUCK RESERVOIR DAM

SECTION I - PROJECT INFORMATIONI
1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the United
States. The New England Division of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of dams
within the New England Region. Cahn Engineers, Inc. has been
retained 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
assigned 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
effective 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
inspection 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.
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1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on Beacon Hill Brook in a
rural area of the town of Bethany, County of New Haven, State of13 Connecticut. The dam is shown on the Mount Carmel USGS Quadrangle
Nag having coordinates latitude N 41 27.9' and longitude W
72 58.1'.

b. Description of Dam and Appurtenances - The project consists
of a 790+ foot long earth fill embankment dam, a 40.5 foot long
spillway-at the left end of the dam and a spillway channel with a P
310 foot long earth fill embankment dike.

The dam has a top elevation of 540.8, which is 80+ feet
above the streambed of Beacon Hill Brook and 6 feet above the ipill-
way crest. The top of the dam is 20 feet wide and has a grass
cover. The upstream slope is riprapped to within 2+ feet of the
crest and has an inclination of 2 horizontal to 1 vertical. The
downstream slope has a grass cover, is inclined at 2 horizontal to 1
vertical and has a 5 foot wide berm at elevation 502+. A concrete
corewall extends along the axis of the dam for the entire length of
the embankment and has a top elevation of 537.8.

The dike is located at the left end of the dam and forms the
spillway channel (See Sheet B-i). The dike is 310 feet long, 10
feet high and 10 feet wide at the top. The slope on the channel
side is inclined at 1.5 horizontal to 1 vertical and has riprap
placed to within 2 feet of the top of the dike. The back slope is
grass covered and is also inclined at 1.5 horizontal to I vertical. P
The top of the dike is grass covered and ranges in elevation from
540+ at the upstream end to 538+ at the downstream end.

The spillway consists of a concrete ogee shaped weir and a
spillway channel. The weir is 40.5 feet long, has a crest elevation

* of 534.8 and concrete training walls with a top elevation of 540.8.
The spillway channel is 40+ feet wide, 310 feet long and has stone
paving along the channel floor.

The low-level outlet consists of 20 inch and 16 inch inlet
valves, a 20 inch cast iron pipe which extends to a gate house at
the downstream toe of the dam, and a series of outlet valves. The
20 inch inlet valve is at elevation 485.5 and the 16 inch inlet
valve is at 504.8. These valves are controlled with operating
handles from a chamber located at the central part of the top of the
dam. At the downstream gate house there are four gate valves; a 20
inch valve, a 12 inch valve and reducer, a 12 inch automatically
controlled valve, and a 12 inch manual valve at invert elevation
464+ (See page B-12). The original 20 inch outlet pipe has been
plugged and a new 12 inch pipe has been installed with the outlet to
the left side of the gate house.

1-2
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The upper level outlet consists of a 16 inch inlet valve at
elevation 524.0 and a 16 inch automatically controlled outlet valve
at invert elevation 520.3, which is housed in a concrete chamber at
the toe of the dike about 100 feet from the spillway. The upper
level inlet valve is controlled from a chamber located at the top
left end of the dam. There is also an 8 inch outlet pipe (upstream
invert elevation 530.8) located to the left of the right spillway
training wall. The pipe is controlled with a hand operated valve
stem located in the spillway approach channel 3 feet upstream from
the spillway weir and 1 foot from the right training wall. The
purpose of this pipe is unknown and it is presently not in use.
There is also a mudgate which is located just below the 20 inch
inlet valve.

There are two masonry channels; one from the upper level
outlet and a second from the spillway channel (See Sheet B-l).
These two channels meet approximately 200 feet downstream from the
upper level outlet valve chamber to form the lower spillway channel
which extends another 400+ feet downstream to a small concrete dam
and compensating pond. The channel from the upper level outlet is
about two feet wide and the lower spillway channel is approximately
4 feet wide. Both channels have stone masonry sidewalls and a
mortar lined floor.

c. Size Classification (INTERMEDIATE) - The dam impounds 2,140
acre-feet of water with the reservoir level at the top of the dam,
which at elevation 540.8, is 80+ feet above the streambed.
According to the Recommended Guidelines, a dam with this height and
storage capacity is classified as intermediate in size.

d. Hazard Classification - HIGH - If the dam were breached,
there is potential for loss of life and extensive property damage
to at least 4 houses which are situated 6 to 13 feet above the
streambed and located along Beacon Hill Brook and Route 63 between
3000 and 7000 feet downstream.

e. Ownership- Connecticut Water Company
93 West Main Street
Clinton, Connecticut
Mr. Kenneth Kells (203) 669-8636

f. Operator- Mr. William T. Dunn 0
250 Meadow Street
Naugatuck, Connecticut (203) 729-8241

g. Purpose of Dam - Water Supply

h. Design and Construction History - The following information
is believed to be accurate based on the plans and correspondence
available. The dam was designed by George C. Ham and constructed by
the Connecticut Water Company in 1914. The flashboards at the
spillway weir were permanently removed in October 1969. The lower
spillway channel, which was damaged by high water, ice and freezing
in January, 1979, was reconstructed in the spring of the same year. S
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i. Normal Operational Procedures - When the level of Twitchell
Reservoir (downstream) drops below acceptable levels, the water
level is re-established by flows from the outlets at New Naugatuck
Reservoir. The upper level outlet is opened first and when the head
in New Naugatuck Reservoir drops 4+ feet, the low-level outlet isNused. (For more details see Section 4.1). The 16 inch inlet valve
for the low-level outlet is normally open and the 20 inch valve is
kept closed. The 16 inch inlet valve for the upper level outlet is
also kept open and flow through this outlet is controlled from the
concrete chamber at the downstream toe of the dike.

i 1.3 PERTINENT DATA

a. Drainage Area - 2.6 square miles of relatively undeveloped
rolling wooded terrain.

b. Discharge at Damsite - Discharge is over the spillway,
through the 8 inch pipe at the spillway and through the upper level
or low-level outlets.

1. Outlet Works (conduits):

8 inch outlet @ spillway weir: Unknown

12 inch low-level outlet
@ invert el. 464: 56 cfs @ 77 feet

of head

16 inch upper level outlet
@ invert el. 520.3: 25 cfs @ 21 feet

* of head

2. Maximum known flood @ damsite: Unknown

3. Ungated spillway capacity @ top
of dam el. 540.8: 2130 cfs

4. Ungated spillway capacity @
test flood el. 541.6: 2520 cfs

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

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

7. Total spillway capacity @
test flood el. 541.6: 2520 cfsIi

8. Total project discharge
@ test flood el. 541.6: 4150 cfs

c. Elevations (National Geodetic Vertical Datum)

L_ 1. Streambed @ toe of dam: 461+ I_

1-4 k



2. Maximum tailwater: Unknown

3. Upstream portal invert

diversion tunnel: N/A

4. Recreation pool: N/A S

5. Full flood control pool: N/A

6. Spillway crest (ungated): 534.8

7. Design surcharge (original design): Unknown

8. Top of dam: 540.8

9. Top of dike: 538.0 to 540.0

10. Test flood surcharge: 541.6 .

d. Reservoir

1. Length of maximum pool: 4500 ft.

2. Length of spillway crest pool: 4300 ft.

3. Length of flood control pool: N/A

e. Storage

1 1. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest pool: 1550 acre-ft.

* 4. Top of dam pool: 2140 acre-ft.

5. Test flood pool: 2220 acre-ft.

f. Reservoir Surface

1. Recreation pool: N/A .

2. Flood control pool: N/A

3. Spillway crest pool: 84 acres

4. Top of dam pool: 108 acres

5. Test flood pool: 110 acres

g. Dam

1. Type: Earth embankment

1-5



2. Length: 790 ft.

3. Height: 80 ft.

4. Top width: 20 ft.

5. Side slopes: 2H to lV Upstream
2H to IV Downstream

6. Zoning: Unknown S
- 7. Impervious core: Concrete corewall with

puddled clay

8. Cutoff: N/A

9. Grout curtain: N/A P

10. Other: Earthfill dike along
spillway channel.
Dike is 310 feet
long, 10 feet high
and 10 feet wide
at the top.

h. Diversion and Regulatory Tunnel - N/A

i. Spillway .

1. Type: Concrete ogee weir
with paved spillway
channel downstream

2. Length of weir: 40.5 ft. (at crest)

3. Crest elevation: 534.8

4. Gates: N/A

5. Upstream channel: Gravel and rock
sloping at 12H to t -
IV.

6. Downstream channel: Stone paved for
310 feet with a
boulder section
and then masonry
channel

j. Regulating Outlets

Low-level outlet

1. Invert: 464+ (downstream)

1-6



2. Size: 12 inch

3. Description: Cast iron

4. Control Mechanism: Manual and automatically
controlled valves
downstream and manual
valves at inlets
controlled with
operating handles from

- top of dam. -

5. Other: 20 inch pipe between
inlets and outlet.
Original outlet
plugged and 12 inch
added. 0

Upper level outlet

1. Invert: 520.3 (downstream)

2. Size: 16 inch

3. Description: Cast iron

4. Control Mechanism: Automatic and manual
downstream and manual
upstream controlled
with operating handlefrom top of dam.

5. Other: N/A

* 8 inch outlet

1. Invert: 380.0 (at spillway
weir)

2. Size: 8 inch

3. Description: Cast iron

4. Control Mechanism: Hand operated stem
in spillway approach
channel.

tS

5. Other: N/A

Mud gate: No information

1-1-7



SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Available Data - The available data consists of plans,
operations and maintenance manual and correspondence. The plans
are design drawings from 1913 and as-built drawings dated 1914,
both by George C. Ham, C.E. The correspondence consists of storage
computations and lake level readings from the Connecticut Water
Company, general specifications by George C. Ham and obtained from
the Connecticut State Library, and inventory sheets from the

i . m Connecticut Department of Environmental Protection.

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

c. Design Data - There were no engineering values, assump-
tions, tests results or calculations available for the original
construction of the dam.

2.2 CONSTRUCTION

a. Available Data - The available construction data consists
of the as-built drawings and general specifications as listed in
2.l.a.

b. Construction Considerations - No information was available
for any problems or changes made during construction of the dam.

* 2.3 OPERATIONS

Reservoir level readings are taken once a week. According to
the owner, the dam spillway capacity has never been exceeded or the
dam overtopped. A short operations manual and water level readings
prepared by the Connecticut Water Company are presented in Appendix
B.

2.4 EVALUATION

a. Availability - Existing data was provided by the Connec-
ticut Department of Environmental Protection, Connecticut State

-- Library and The Connecticut Water Company. The owner made the
project available for visual inspection.

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

c. Validity - A comparison of record data and visual obser-
vations reveals no observable significant discrepancies in the
record data.

2-1



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The general condition of the project is good.
The inspection did reveal some areas requiring maintenance and
monitoring. The reservoir level was 528.0+ at the time of our
inspection, i.e. 12+ feet below the top of the dam.

b. Dam

m Crest - The top of the dam shows no signs of misalignment,
visible cracks or erosion (Photos 1 and 2).

Downstream Slope - There was no misalignment or sloughing
noted on this slope (Photo 1). An extensive wet area was observed
at the left end of the toe of the dam, just above the berm (Photos
12, 13, 14). Seepage from this area is flowing along the toe and
down toward the gate house and low-level discharge channel. The
stream flowing out from this area had a measured discharge approxi-
mately 30 gallons per minute (Photo 11).

LErosion was observed on the downstream slope and toe of
the dam about 15 feet from the left side of the gate house. The
ground in this area was wet and soggy.

Spillway - The concrete at the spillway weir and training
walls is in good condition. No cracks or efflorescence was ob-
served (Ph,-tos 3 through 5). The expansion joints of the training
walls appear to be watertight.

The stone paved floor of the spillway channel is in good
condition. Tall weeds growing on the channel floor were observed
(Photos 4 and 5).

* The left slope of the spillway channel is natural ground.
There is riprap and a short dry-laid stone wall at the toe of this
slope adjacent to the left spillway training wall. There is
deterioration of this masonry wall, with some of the stones loose
and falling into the spillway channel. The right slope of the
spillway channel is the riprapped and grassed slope of the dike.
This slope was in good condition (Photo 5). No erosion on the top
or downstream slope of this dike was noted (Photo 6).

The lower spillway channel and the channel from the upper
level outlet appear to be newly constructd with no cracks or
deterioration observed in the channels. L

c. Appurtenant Structures - The chambers (on the top of the
dam) for operating the upper level and low-level inlet valves, the
upper level outlet valve chamber and the low-level gate house are
all in good condition (Photos 1, 2 and 10). No cracks or spalling
of the concrete was observed. A 2 inch deep layer of water,
probably from recent rainfall was noted on the floor of the
operating chamber for the low-level intake valve. Water, caused by
leaking valves, was also noted at the bottom of the concrete
chamber at the low-level gatehouse.
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b.

The masonry walls and stone paved portion of the outlet
channel at the low-level gatehouse are in good condition.

d. Reservoir Area - The area surrounding the reservoir is
I generally wooded and undeveloped.

e. Downstream Channel - The downstream channel runs in the
natural streambed of the old Beacon Hill Brook. It is mostly
undeveloped, steep-sided and wooded to the initial impact area.

3.2 EVALUATION

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

1. Seepage through the left portion of the dam can potentially
increase in flow, leading to erosion and sloughing of the
downstream slope and instability of the dam.

2. Erosion on the downstream slope and toe to the left of the -

r gate house could lead to structural problems in this area. I

. 3. Pressure in the upper and lower outlet pipes, caused by
leaving the upstream valves open and controlling the flow
through these pipes with the downstream valves, could cause
seepage into and through the embankment. "

4. The damaged riprap and retaining wall at the left side of

the spillway channel could result in erosion of this slope
and the spillway training wall during high flows throughthe spillway channel.

5. Water on the floor of the low-level intake valve chamber
could increase the deterioration process of the concrete in
the chamber due to freeze-thaw cycles.
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SECTION 4: OPERATIONAL PROCEDURES

4.1 REGULATING PROCEDURES

By operating a three-way switch in the lower gate house,I control of the valves at the dam can be set for automatic upper
level outlet, automatic low-level outlet or manual control at each
outlet. The switch is usually set for automatic control at the
upper outlet. When the water level in Twitchell Reservoir (1000
feet downstream) drops 14 inches, the upper level automatically
controlled 16 inch outlet valve at the dam opens to refill
Twitchell. When the water level at New Naugatuck Reservoir drops
4+ feet, there is no longer enough head to operate this valve and it
must be opened manually and flow controlled at the inlet valve.
Automatic control is now switched to the lower outlet valve, which
also augments Twitchell Reservoir. When Twitchell Reservoir
reaches a sufficient level, the lower valve shuts down and the
upper level valve is returned to automatic control, using the
switch in the gate house. Of the two inlets for the low-level
outlet, only the 20 inch (el. 504.8) valve is open.

4.2 MAINTENANCE OF DAN .

The dam is patrolled daily and checked for debris and obstacles

in the spillway and the stream leading to Twitchell Reservoir.
Also, a check is made for unusual trespassing, floating debris and
animal burrows. The grass is cut every month (weather permitting)
and brush removed. Trees are not allowed to infringe upon the
slopes of the embankments.

4.3 MAINTENANCE OF OPERATING FACILITIES

Valves and gates are flushed and cleaned once a year and all
outlets checked.

*4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

Any problem situations arising at the dam are reported to the
Connecticut Water Company Division Manager. Other than this, no
formal warning system is in effect.

4.5 EVALUATION

The operation and maintenance procedures are generally good,
however there are some items requiring improvement. A formal
warning system should be developed and implemented within the time
frame indicated in Section 7.1c. Recommended operation and
maintenance improvements are presented in Section 7.

4-1
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - The watershed is 2.6 square miles of relatively
undeveloped rolling wooded terrain. The dam is an earth embankment
which is a high surcharge storage - low spillage project. The dam
develops sufficient storage to reduce the Probable Maximum Flood
(PMF) from about 5,400 cfs to 4,150 cfs (about a 23% reduction) and
the 1/2 PF from about 2,700 cfs to 1,680 cfs (about a 38%
reduction).

-b. Design Data - No computations could be found for the
original dam construction.

c. Experience Data - No information was found to indicate that
there have been any serious problems with the dam, and it was
reported that the dam has not been overtopped. The maximum height
of water over the spillway since removal of the flashboards in
October 1969 was reported as 20 inches on January 25, 1979. The
maximum reservoir level before removal of the flashboards was
recorded as 32.5 inches over the spillway crest in February 1964.

- d. Visual Observations - The dam embankment is well main-
tained. A new masonry discharge channel has been recently con-
structed between the spillway channel and the compensating pond,
600 feet downstream.

e. Test Flood Analysis - Based upon the Army Corps of En-
* gineers' "Preliminary Guidance for Estimating Maximum Probable t

Discharge", dated March 1978, the watershed area (2.6 square miles)
and classification (rolling), a Probable Maximum Flood (PMF) of

* 5400 cfs, or 2100 cfs per square mile, is expected at the dam site.
In accordance with the size (intermediate) and hazard (high)
classification, the test flood is considered to be equivalent to
the PF.

Peak inflow to the reservoir at the PMF is 5,400 cfs and
peak outflow is 4,150 cfs with the dam overtopped 0.8 feet
(Appendix D-13). Based upon our hydraulic computations, the
spillway capacity to top of dam is 2130 cfs which is approximately
51% of the routed test flood outflow. Peak inflow at the h PMF
2,700 cfs, peak outflow will be 1680 cfs with the water level in the
reservoir to elevation 539.8.

f. Dam Failure Analysis - Utilizing the April, 1978, 'Rule of
Thumb Guidance for Estimating Downstream Dam Failure Hydrographs",
the peak failure outflow from the dam breaching would be 103,000 L
cfs. A breach of the dam would result in a rise of about 20 feet in
the water level of the stream at the initial impact area, which
corresponds to an increase in the water level from a depth of 6.5
feet just before the breach, to a depth of 26.2 feet just after the
breach. The rapid 20+ foot increase in the water level at the
initial impact area w-ould inundate at least four houses along
Beacon Hill Brook to a depth of 13 to 20 feet. These houses are
located 6 to 13 feet above the streambed between 3000 and 7000 feet
downstream from the dam (See Sheet D-1). There are other
structures further downstream which might be subject to flooding as
the stream passes through a heavily populated area in the suburbs
of Waterbury.
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. 6 S STABIL.T.

SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

* a. Visual Observations - The visual inspection did not reveal
any indications of immediate stability problems. There are areas
of seepage, masonry 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 adeqiate design
and construction data available to permit an in-depth assessment of
the structural stability of the project or the appurtenant
structures.

c. Operatin2 Records - The available operating records do not
reveal any indications of instability in the dam since its
construction in 1914.

d. Post Construction Changes - The only indication of post-
construction changes of the project is reconstruction of the lower
spillway channel in 1979 and the installation of the 12 inch outlet
at the low-level gatehouse.

e. Seismic Stability - The project is in Seismic Zone 1 and
according to the Recommended Guidelines, need not be evaluated for
seismic stability.

L
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 PROJECT ASSESSMENT

a. Condition - Based upon the visual inspection and past
performance, the project appears to be in good condition. No p
evidence of structural instability was observed. The dam embank-
ment is in good condition, although there are areas which require
maintenance and monitoring, such as seepage along the downstream
toe of the dam and erosion to the left of the low-level gatehouse.

Based upon the Army Corps of Engineers' "Preliminary p
- Guidance for Estimating Maximum Probable Discharge" dated March,

1978 and hydraulic/hydrologic computations, the peak inflow to the
reservoir is 5,400 cfs and the peak outflow is 4,150 cfs with the
dam overtopped 0.8 feet. Based upon our hydraulic computations,
the spillway capacity is 2,130 cfs, which is equivalent to
approximately 51% of the routed test flood outflow. P

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 RECOMMENDATIONS

It is recommended that further studies be made by a registered
professional engineer qualified in dam design and inspection
pertaining to the following:

1. Flow through the 16 inch upper level and 20 inch low-level
outlets should be regulated with the upstream valves. This
will eliminate pressures in these pipes within the
embankment and therefore, reduce the possibility of seepage
into the embankment from these pipes.

2. Inspection of the project during a period of high head and
make any necessary recommendations. Items of particular
importance are as follows:

(a) The origin and significance of the wet area and seepage
at the toe of the dam. This should include installa-
tion of weirs and rain gauges, and monitoring of
seepage flows at various reservoir elevations. I .

(b) Installation of piezometers for determination and
monitoring of the phreatic surface in the dam, and for
evaluation of the permeability of the concrete
corewall.
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3. Evaluation of the condition of the 16 inch and 20 inch
outlet pipes. This may be done by closing the upstream
valve, opening the downstream valve and checking for
seepage flow into the pipe from the embankment.

7.3 REIEDIAL MEASURES

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

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

2. The present program of inspection should be continued
and should include an annual inspection by a registered
professional engineer qualified in dam inspection.

3. Seepage and wet areas at the left side of the toe of the
dam should be monitored periodically (as recommended by
the engineer) to measure any changes in the seepage
flow.

4. Erosion on the downstream slope of the dam near the
gate house should be filled with suitable material, .

* compacted and slope protection placed.

5. The damaged stone wall of the spillway channel, ad-
* ijacent to the left spillway training wall, should be

repaired to prevent erosion in the future.

* 6. Drain pipes should be installed in the floor of the a
concrete valve chambers and the gate house to eliminate
deterioration of the concrete from accumulated water.

7. The cutting of grass and brush on the crest and slopes
of the dam, the spillway dike and the floor of the
spillway channel 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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. I

VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT NEW NAU6A 74.CK haSERvo/R OWN DATE: /VOVEMBER 6, /_79 S

TIME: 12:JO -330 p, Al

WEATHER: Cio V.D V 0 F

W.S. ELEV._525U. S. - DN.S

PARTY: INITIALS: DISCIPLINE:

1. PETER M hIE"NEN AN_________

- 2. AIoN PErRovsxx p/ ____________I

3. .7Av CosTEL~ o r_'_ _ ___ ____l

4. e-CTOr AIoREgO A4Y ,-a"L 14LrA ,

5. Alashe- AiofIman IA grv

6. JKtennei ke/Is ___________ _j2_re -.en a f_ I

PROJECT FEATURE INSPECTED BY REMARKS

1-(FAR7,Y DAAM EH#vIAAfEA/ Ml I r~

2. SPgI/wAX bjA/k= PIIJIA/Y1C, AA
3. JPP5R,-L . .TJrAK VAIL/F v- AA=E, PcM HA mA

m 4. 0UPER njj ..bTg-=rv,4LjEjfvAm8SER M) AIP' rc

5. Low-L46Via. ±Ay-rAkE VAL-E C&fM 45ER PMWAgor 7c

6. IZ;V -,Z4VE, &ATFA'OuLSE= L0AUN, . I/
7. OfePcAR1E6vg OvrJ7- 0 AAA.,>C F

S. Zow - P!'/ O74 fr P//I. #A1

9. COC'E ,oI WAY ON.C' SaP/ lgry --AANNL PA?*/,,. A 'C C#ANMAM/

10.

11.

12.

'4-

A"m
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PERIODIC INSPECTION CHECK LIST
Page -

PROJECT NEW /VAUXA ri sRVo/g .M DATE NOV. 6_ /g79

5] PROJECT FEATURF*_ERy V A ~~f~/ 13Y LLe 3J L-s

AREA EVALUATED CONDITION

- DAM EMBANKMENT

Crest Elevation 5O.

Current Pool Elevation $2.0

Maximum Impoundment to Date ULN(NOWN

Surface Cracks NOME O8SERVE.D

Pavement Condition GRASS COVER

'Movement or Settlement of Crest N O8SiRVED

lateral Movement

Vertical Alignment APPEARS GOOD

I ~ Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural -OAtE 84/Y65 AT .5 CCNTRAL AREA
1 , Items on Slopes OVER 8ERt1

,Trespassing on Slopes Nove OBSER VE.D

Sloughing or Erosion of Slopes or SOAE ,pR.SS/OM' A D /.S CaPTRA.
Abutments 4REA OVER SERA,; erOS/OM AZI/S

SOP NAR TOE 710E

Rock Slope Protection-Riprap Failures RPRA P, 6Oo.

Unusual Movement or Cracking at or A/NOA O8-hERVE&D
Near Toes

Unusual Embankment or Downstream HEAVy SEPAGE Ar z£, s1DE OF TOE
Seepage wiTf FLOw= No LESS 30 eAs,/ 1N.

Piping or Boils NONE O&SERVE.2

l ,Foundation Drainage Features

Toe Drains Al/A

Instrumentation System
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PERIODIC INSPECTION CHECK LIST
Page ,4-3

PROJECT NEw NAUSATOC ., VOl.Da,, DATE. A/oVa 6.0a?

a PROJECT FEATURE SP/LLWAy C#AWNEL J /kE BY PY 4#A OCMN w-

AREA EVALUATED CONDITION

DIKE EMBANKMENT

Crest Elevation 540.01t

Current Pool Elevation A-y S/)illW'Ay CHAA/IEl.

- Maximum Impoundment to Date UNKNOWN

Surface Cracks NoN'E 085 R VEX

Pavement Condition &R7S cOVER

Movement or Settlement of Cresti NoNS oBS.-ER VU

Lateral Movement

Vertical Alignment A PPEA S GO.D

s Horizontal Alignment

I Condition at Abutment and at Concret
Structures

Indications of Movement of Structura.
Items on Slopes N 8 V

Slouqhinq or Erosion of Slolp s or 50ME 7REES Ot d/'s TOE
Abutments

Rock Slope Protection-Riprap Failurei

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream
Seepage

I Piping or Boils

Foundation Drainage Features

Toe Drains 9V/A

Instrumentation System

Trespassing on Slopes NOM 08.,E \;.D

$ -3
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PERIODIC INSPECTION CHECK LIST
Page A -4

PROJECT NEW NAU'6ATUCIUZ RE-SERVOIR 12M DATE C/ovj 61 979

PROJECT FEATURE UPpL, LEVEt. TIVrTAE VWLVE C -AA - y P1 Y &"C

AREA EVALUATED CONDITION

- OUTLET WORKS-CONTROL TOWER

a) Concrete and Structural

General Condition Goo
S

Condition of Joints A//A

Spalling

Visible Reinforcing M O8SERVED

Rusting or Staining of Concrete

Any Seepage or Efflorescence

Joint Alignment /A..

Unusual Seepage or Leaks in Gate
Chamber

NONE oSERCE.DCracks

1Rusting or Corrosion of Steel

b) Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist N/A

Elevator

Hydraulic System S

Service Gates OfEPA j&, M4/.:a. E OF 16 6zATE VA. Vhc
/6" VALVE /S OPERASI.E

Emergency Gates

Lightning Protection System N/A --

Emergency Power System

Wiring and Lighting System



PERIODIC INSPECTION CHECK LIST
Page A -5

PROJECT NEw AuAtA ruick RESERVO1R D~,m nATE NVov V,1j /9 7_

PROJECT FEATURE UPPf R LE &L 6j7,A-~j& &W% k)M 4.IWP JjC

AREA EVALUATED CONDITION

* OUTLET WO)RKS-CONTROL TOWER

a) Concrete and Structural

General Condition 6o.

Condition of Joints N/IA

Spalling

Viil einforcing PNOIgE OBSERV'ED

Rusting or staining of Concrete

Any Seepage or Efflorescence

Joint Alignment #V/A

Unusual Seepage or Leaks in Gate
Chamber AoI

Cracks

Rusting or Corrosion of Steel

b) Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist NIA

Elevator

Hydraulic System

Service Gates . 6"A~~rO~1AT/c* ?OSS VALVE, OPERA8.

Emergency Gates

Lightning Protection SystemM/
All

Eergency Power System

Wiring and Lighting System
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PERIODIC INSPECTION CHECK LIST
Page A-6

PROJECT NEW NAVqATUCx RksEgEVO/R DAM DATE fVoV. 6, /979

1 PROJECT FEATURE Low- ZevEL .zAT4k, " VALVE #C4MtBR By ph

AREA EVALUATED CONDITION

S OUTLET WORKS-CONTROL TOWER

a) Concrete and Structural

General Condition ooQ

Condition of Joints N//A

Spalling

Visible Reinforcing

P Rusting or Staining of Concrete .J OASER.E.Z

Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in Gate 2'd"P war R oA/ FLoo4k
Chamber

Cracks
NONE OASERVE.D

Rusting or Corrosion of Steel

b) Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist 1/A

Elevator

Hydraulic System
9PEAM6TI /fANPES For 'd~ .. dwr64T VAIES

Service Gates /6'.b t VALVIS aXE OPERAjl&

Emergency Gates

Lightning Protection System

Emergency Power System 
NA

Wiring and Lighting System
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PERIODIC INSPECTION CHECK LIST
Page A-7

PROJECT NEW Nau&ATuck Ri SIRVoIR DAM DATE Aloy. 6. /979

U PROJECT FEATURE 1ow- ,ZrV, L &ArEOUx E jY &fAMPA . YC. z, AIM

AREA EVALUATED CONDITION

OUTLET WORKS-CONTROL TOWER

a) Concrete and Structural

General Condition (00.D

Condition of Joints N/A

Spalling

Visible Reinforcing

Rusting or Staining of Concrete NOJE OSSERYE

Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in Gate %P4E 49AX5 FROM YATE VALVES

Chamber

Cracks de 03SER ¢.D

Rusting or Corrosion of Steel

b) Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist MIA/

Elevator

Hydraulic System

Service Gates 20" EATE VALVE) 12* Ro rv mIC f4V ALv ,
"2A7A VALVL , OPRASLE

Emergency Gates

Lightning Protection System #/A

Emergency Power System

Wiring and Lighting System 6ooxi

A-7
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PERIODIC INSPECTION CHECK LIST Page -

PROJECT NEW kAU&A rtcA RESERVO/R J)AM DATE Abv. 6, /g7_

PROJECT FEATURE CIPPIR LEVEL OQTnE7 By t &p 7C, #Af

AREA EVALUATED CONDITION

OUTIET WORKS-OUTLET STRUCTURE AND
OUTLET CHANNEL

SGeneral Condition of Concrete Sood

Rust or Staining

Spalling

'Erosion or Cavitation NOME OBSERVE.0

IVisible Reinforcing

Any Seepage or Efflorescence

Condition at Joints .,/A

Drain Holes

iChannel

Loose Rock or Trees Overhanging 9Oya O8SERVED
Channel

Condition of Discharge Channel 6oo

1S

S



PERIODIC INSPECTION CHECK LIST
Page A-9

PROJECT NEW IVXAGALTuck ,RESRVOIR .DAM DATE aOV. 6, /97.9

PROJECT FEATURE ZOW- l-VEL OtJ7/.Ir BY #M.M C. #M

AREA EVALUATED CONDITION

OUTLET WORKS-OUTLET STRUCTURE AND MoRrAR T7"O.VE Wi,4V6 WA.4.S .
- OUTLET CHANNEL

General Condition of Concrete Goo.

Rust or Staining #/A

Spalling SomC, DaaMoE o. 1iFr WALL

,Erosion or Cavitation NONE o8sEt VEj

:Visible Reinforcing IV/A

Any Seepage or Efflorescence NVOAE OBSERVEX

Condition at Joints

Drain Holes Al/A

I Channel

Loose Rock or Trees Overhanging NoME 085ERVEZ/
Channel

Condition of Discharge Channel 6ooD



L- IPERIODIC INSPECTION CHECK LIST
Page A-/

PROJECT NEW lAtj&ATUCAi E RS.L.VOIR DAM DATE_ A/V. 6 1979
PROJECT FEATURE CgREre SPIiLWAY AN-D S@L.WAy BY

CRANNE.-

AREA EVALUATED CONDITION

OUTLET WORKS-SPILLWAY WEIR, APPROACH
- ! AND DISCHARGE CHANNELS

a) Approach Channel

General Condition 6o-

Loose Rock Overhanging Channel
#Mfiv 0,9SERVE.D

Trees Overhanging Channel

Floor of Approach Channel RV4 ,Y/VD S"lW.

b) Weir and Training Walls

General Condition of Concrete 6 00.D

Rust or Staining

Spalling A/E o8SERVEZ,

Any Visible Reinforcing

Any Seepage of Efflorescence

Drain Holes AI/A

c) Discharge Channel

General Condition 6bco

Loose Rock Overhanging Channel
.oME o8SERVED.)

Trees Overhanging Channel

Floor of Channel srO MV / P4jf6

Other Obstructions 6RA$SS, WEE.D

A '1O
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SECTION A-A
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YSECTION 8-8
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EXISTING PLANS

"Plans. Showing Long Hill Dam"
1913 and 1914
George C. Ham, C.E.
6 sheets
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iVtUU9C4(YC1( 1V1Pf V (..C

G~ F W? r F I T. :3 ' A ~. T 1 J V 2

Dar. to be lonftted about 200'feet b~elow th'e l'inction of Lonhg

Oill qnd LROY briofcs.,, IRPIllTv .,levation 3R4 city datuu.

Top of dan 6 feet above wnter. Iln-lir-. i lpti, of '-iter 50

t, Top lenorth of d'nm to SPIUl'IRI 7!1 feet. rId th-

-, of se)il1'ay 40 feet.

EX(CAVATIOK,

* All. stirjv, roots, soil or' perits)'ble material to be re-

*moved f-:*m site., Ovnter tr-o.rboh ta be liv! ta rack or ints

*hard p~n to n Aeptb eq.al to nl! tlhe 1z-Ptl, of -..t~r over the

surf~oe.

* .-1-d1ti'inA1 Pill-Ile treob near jinnr too as zbown.

Rook exposted In center trench to be cleaned and all

seams i'routed. JRo"k iinlex' core -rll1 to be olRanneled from
W 1/2 to z feet or to it soei n trfae,

F L Onlv sound m at!i-1 s to be u el i n~ tle fill. Har -t

*pan or sand, -ravel rtni. c~lay prop~erly mixel shmll be sjyread

* ~In a Inch courses, nprinklel nnd rollel 71tbh n t nn ton grooved

roller. Selcntvt material to te uised i-a the ur sitri,,a. silo

-l of the core "'7all,

3ectio)ns c.-i1I nvvot bc roilel wrill be pul1lel by

sprinklirn tl~e enrth into one fiot of r-irin ter,

No sto:nes l'nx't'r tin z') b r~h3 i:F.~ e uie ex-

cert nwox' tloe to3e.

Cop?, WALL &c SPRIT L4"AY,

Core wall to be -. )Trot- "I fet rile, -12 f .t 11'.ove rmter

with a 1/2 inah per fiot batter on each sile. A 8 inch by

12 inch' ton.-,ue to rise to ?3 feet above the %iater line.

C7oncr~ete to be mixed 1 part cement (Portloand),, 2 1/2 toB-



r F

| .--

to ,3 Parts sand and 5 to 6 parts brok en stone or Iravel or

As the sani Rnd Travel or stone voids requite

In the .vlder parts of the wall and In the spillway

" clne plum stone up to 1 oublo foot may be used.

7,tonex to be n.et and plnoed at lp. et 6 Inches apart.
I

All ioirtm vertlep,1 Al horizontal shll be keyed and

)1nn,1e1 ,mith steel1 rods.

Onc linie ow 2U ljocb 'vist irn pi!' "rit a 13 infh

brinch 7,111 be JAim in a trrn2ch u1ter tl,#e darn, lie* one line

ef 13 Inch for a seavice pirm. .6otut 12 feet below the water

level.

All pipe lines t: be bedded :anl enosnod 'ith at least

8 n,;hes of concrete r:ith c-t off Ralls at loints as shown

on plans.

Valves to be operated by rads laild In pipes up the

slopes, or on brackets.

Inner slope to be pnved, outer slope soiled or stdied

as Pbt-?7. onl plAn.

To ,Iqm .ill bp ilt ir ,i,,ro mty Tyltb these sp.olfi-

cations Rni tre ac.npAr.in- plans ani in detall as 1irected

b'r the en-ineer, 0-or-e C. Im, under w?,ose wrincrr'iain and

to roese aprrovil all the rork shall he Ionea,

._ L
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No. WATER RESOURCES COI2SSION

SUPERVISION OF DAMS L o " 7 - 6(, /Inventoried INVENTORY DATA

3 Date_________

Name of Damn or Pond

Code No. U. Ll .4 H0

* Nearest Street Location Y--

Town __ _ _ _ _ _ _ _ _ _ _ _ _ _

U.S.G.S. Quad. __ __ _'__ __ __ .__ _

Name of Stream I

, A

Address \"us M~A'. *ik KV C L,wrovi. iI'

Pond Used For i!
- Dimensions of Pond: Width Length -Area IC.j: A*

Total Length of Dam / Length of Spillway ,, ....
Location of Spillway P- L~
Height of Pond Above Stream Bed " -

Height of Embankment Above Spillway .

Type of Spillway Construction _________________________

Type of Dike Construction _______-_"_:____

Downstream Conditions '

Sumnary of File Data M ^n "__ _ _ _it

Remarks

WouliX.Failurp Cmausi Dannagb? - _ __Class j

r , _ , ',, , ,B-6
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1 VISUAL INSPECTION CHECKLIST FOR DAMS

The Connecticut Water Company

Dam Name: L. O.4.A ,4<4-- Inspection Date:

Present at Iseto < 17/' /,4Ai4%'

., -Reservoir Level: Z t1 /i

General condition of slopes or dam faces:

Any evidence of erosion on upstream face? /10

On downstream face? Ale

Any unwanted tree growth? - 6" %" a. /4i " ,,

Any animal burrows in slopes? / 0

Any notable earth movements? /41

Any spongy spots or noticeable seepage? $/5 'Z_ 4 d" 'r . ,,

( Spillway condition: E I1*A 4

Spillway Obstructions:

Tail Race Conditions: - V

Downstream obstructions or undermining of spillway or splash pad: /z*A -

Comments or recommendations:

Prepared by:~~ date

Reviewed by: date
Distribution: KWK - B-7? ~ 'g/



OPERATIONS & MAINTENANCE MANUAL

LONG HILL RESERVOIR

Long Hill Reservoir is a public water distribution reservoir for the

Naugatuck Division of The Connecticut Water Company. The dam is located at the

south end of the reservoir in the town of Bethany and its access is from Route

-- 63. The reservoir impounds water in the town of Bethany and Prospect. See

attached map. Long Hill Reservoir has a surface area of 82.5 acres and a

watershed of approximately 2.47 square miles. At the spillway crest (535 feet

U.S.G.S. ) the storage capacity of the reservoir is 506 million gallons. The - -

estimated safe yield of Long Hill is 1.88 MGD. This distribution reservoir

supplies water to Twitchell Reservoir, a small compensating reservoir, which

operates on the system gradient.

The dam at Long Hill Reservoir is a straight earth embankment with a concrete

core wall. The dam is approximately 793 feet long with a maximum height of 71

feet. The grassed crest averages 20.0 feet in width. The upstream face is
gradually sloping with rip rap protection from the base to the crest. The
spillway is a 40'-10" long broadcrested overflow weir situated at the extreme

east end of the dam. The spillway has a freeboard of 72". -Two pressure

equalizers are bolted to either end of the spillway. These pipes protect the

toe of the slope by preventing a vacuum from forming when water is spilling.

Besides the spillway, the water flow is controlled by two electrically

operated Ross valves, model 50 FWR. A 16" Ross valve, the upper automatic,

is housed approximately 100 feet from the spillway in a concrete vault. The

lower automatic is a 12" Ross valve located at the toe of the dam approximately

525 feet from the spillway. When the level of Twitchell drops approximately

14 inches, this level can be adjusted as required, the upper automatic opens to
refill Twitchell. It usually takes about 10 minutes for this flow of water to

have an effect on Twitchell. When the water level drops about four feet In Long

Hill, there no longer is enough head to operate the upper automatic. Operations

call for the 16" Ross valve to be manually opened and the flow to Twitchell to

be adjusted using the 16" Ludlow gate valve in the reservoir. With the upper

automatic in the manual position, power is switched over to the lower automatic,

and that too augments Twitchell. The purpose of both feeding Twitchell at the
same time is to improve quality. When the water level drops below the invert

B-8
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of the upper automatic (524 feet), Twitchell is then fed by the lower automatic.

The lower automatic has two inverts, a 16" Ludlow gate valve at elevation 504.75

which is opened, and a 20" Ludlow gate valve at elevation 485.43 which is closed.

See plan #1. Besides these invert gate valves, two others exist. An 8" gate

exists at the northwest corner of the spillway at elevation 531. See plan #2.

Also a mud gate, size and invert unknown, exists below the 20" Ludlow gate valve.

Very little is presently known about the operation capability of either of these

valves. The one near the spillway is visible when the reservoir is not spilling.

Present operations at the dam require whichever altitude valve is in service "

to open in case of power failure. When Twitchell is being filled by the upper

automatic the lower automatic is opened and a 12" tapping valve in the wooden shed

is cracked open to allow for some flushing of the line. The average summer

drawdown is about five feet. During the drought of the mid 60ts, the level of

the reservoir was down 231 feet. Flood flows have been read as high as 536.83

feet (20") over the spillway. This occurred on January 25, 1979.

The entrance to Long Hill Reservoir is fenced and the access gate is locked

at all times. The reservoir is patrolled daily at various hours. The patrol of

the area includes:

a.) A check of the spillway for debris and obstacles

b.) A check of the stream feeding Twitchell

c.) Any unusual activities, e.g. motorcycles, horseback riders,

dead animals, animal burrows, etc.

Trespassing is not allowed on Water Company lands. All problems and

violations are reported to the Division Manager as soon as possible. In

addition to the patrolman, the pump station attendant inspects and maintains

the aeration equipment at the reservoir.

Inspections of the embankments and foundations are at regular intervals

using form CWC E-19. A copy of a typical inspection report is attached. Tree

growth along the artificial fill area is closely monitored and is not allowed P

to encroach upon the fill area. Seasonal maintenance is done as required.

Because chemical spills along Route 69 can be a problem, contingency plans have

been drawn up in cooperation with local fire and police departments. Water

Company lands near the reservoir are managed by Connwood of Rockfall, CT.

Copies of this manual are distributed to the Division Manager and Engineering

Department.

B-9



K Additional References: S

* 1.) Reservoir and Dam Inspection Reports, Long Hill Reservoir

2.) Surface Water Book

w 3.) Flood levels S

4..) Original maps of IHR are at Naugatuck offices, metal tube labeled "Long

Hill Dam Tracings".

F p

vFs/be

10/25/79

*0 1l 0Q
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LONG HILL RESERVOIR

Contingency Plan for Chemical Spills

Oil or chemical spills on Route 69 affecting the reservoirs on the Marks

Brook watershed would require immediate action. The reservoirs that would be

affected are Long Hill Reservoir and Twitchell.

The number one priority of a chemical spill in this area is to keep the

contamination out of Twitchell Reservoir. This priority is accomplished by

closing the gate valves to contain the spill to a minimum number of reservoirs.

See sketch. Generally, this procedure would be the responsibility of the

Reservoir Inspector. He must react as quickly as possible to keep time to a

minimum in isolating the source of contamination from the water supply. After

I containing the pollution, he shall notify his supervisor and begin cleanup 0

operations immediately.

* S

U p

VFS/be

10/25/79
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Cahn Engineers ,.c.

April 10, 1980

CE #27 660 KD

Re: New Naugatuck Reservoir Dam S

The following are excerpts pertaining to the New Naugatuck
Reservoir Dam taken from correspondence obtained from the
files of the Connecticut Water Company.

1. To: Files
From: K.W. Kells
Date: Oct. 21, 1976

"Below are notes from my inspections of our dams with
r John Roberts of the Hartford Insurance Group."

I. Long Hill with W. Dunn and W. Hill Oct. 14, 1976

a). Seep exists on east side of dam in area
where east inlet pipe is located. Had
existed for some time. --1 b). Next clearing of trees along the spillway
outlet canal should include one more row
of trees and one tree at south end west side
of canal. Failure of canal wall during high
runoff could cause erosion on downstream
slope of dam.

2. To: William F. Guillaume, Connecticut Water Company
From: John A. Roberts, Hartford Insurance Company
Date: February 13, 1978

Dear Mr. Guillaume:

This letter will confirm Ken Kells and my
visits to the dams during the month of
January, 1978, and to thank Ken for his time
and the courtesies extended to me.

During these visits, we were accompanied by
the Connecticut Water employees who have been
selected and will be conducting the monthly
inspections (other than the semi-annual months
in which Ken conducts the inspections).

B-15
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Cahn Engineers,'..

0

In regards to those other Connecticut Water employees, I
would like to mention at this time that I felt Ken provided
sufficient guidance and training in what we were trying
to accomplish during the inspections, use of the checklist
that he developed, explanation of the terms on the
checklist, and in general, how to carry out the visual
inspections.

You more than likely already have the results of this
survey from Ken and more than likely his report is more
in depth and contains items that this letter does not,
but I hope that there are no flagrant disagreements in
our observations. This was the first time that we
conducted the survey during the winter and it did allow
us to make some observations without plant growth, but
in other cases, we were not able to observe some areas
that we wanted, due to snow and/or ice cover;

LONG HILL RESERVOIR

Seep in the toe of the slope on the east side could not
be observed due to snow covering.

Ken felt that additional trees should be removed and
directed Mr. Hill and Mr. Rahn to cut them this spring.

CAHN ENGINEERS, INC.

} ay A. Costello
Project Engineer

JAC:cap t

B-1I-
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Phtoc 1 Crest and downstreau slope. Inw-level and upper level
- intake valve chaltsrs (Nav. '79)

Photo 2 Cr~est of dali (Nov. '79)

US ARMY ENGINEER DIV. NEW ENGLAND NATIONAL ROGRAM O Reaoxi ill Broo
CORPS OF INSINES NTOA RGA F BamHl roWALTHAM , MASS.

CANN4 ENGINEERS INC. INPCTO OF Bethany, Conneticut
WALLINGFORD, CONN. NON- FED. DAMS CE*27 6Z0 KE

________________ _____________DATE Doc '79 PAGE C-i
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I I t
intake at right of photoraph (Nmv. 1979)

Photo 4 - Spillway weir froa downstream (Nov. 1979)

US ARMY ENGIEER DIV. NEW ENGLAND 6 wNatwatuck 1eservoir
CORPS or 14o1"1949 NATIONAL PROGRAM OF s ill &o k

CAHN ENGINEERS INC. INSPECTION OF =21m, 0mracticut
WALLIGFRD. NON-rED. DAMS I cE* 27 660 KENOANi- F_______UM_________.
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Photo, 6 -Back slope of dike fran crest of dan.
Chiamber for upper level outlet valve at right of pIo.
(Nov. 1979)

3US ARMY ENGINEER DIV. NEW ENGLAND NwNaugatuck Reservoir DmCORPS or 911ei99fs NATIONAL PROGRAM OF Newcz alBoi
WALTHAM . MASS. ecnHl ro

CAN4N ENGINEERS INC. INSPECTION OF Bethany, CAwnecticut
WALLINGFORO, C06J C c* 27 660 JE

Nmu NON- FED. DAMS DATE Dec '29 PAGE C-3



* - Photo 7 -Pipe andl valve chiriber for uper level outlet.
Upper valve chanber for intake ai crest behindi poe. (Nv. 1979)

QI -4

US ARMY ENGINEER DIV. NEW ENGLAND OF w Nagtc Re1servoir D
CORPS OF ENGINEERS NATIONAL PROGRAM OF f H.1 ro

WALTHAM . MASS BamHl rc

-CAMN ENGINEERS IN. INSPECTION OF Bethany, cbnecticut
wAL~kOuM.NON- FED. DAMS - -TC'79 PAGEC-

DATE DB



Photo 9- New riprap, (upper sectioni) andi mortar lined
low~er spillway channel (Nov~. 1979).

-US ARMY ENGINEER DIV. NEW ENsLNI) augatuck Res. DrnCORPS or 1460115 ENGLAN NATIONAL PROGRAM OF Ne ilwBoo
WALT"AM * MASS.BecnHlBro

-CAHN ENGINEERS IN. INSPECTION OF Bethay, Cccrecticut
WALL1I4OPORO. C0101. NON- FED. DAMS cC *27 660 K c-

___________________ Me 79 PAGeC
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US ARMY ENINE DI.NWEGAND NA 0Naugatuck Res. Dwm

COER OFV NEW1441 NATIONAL PROGRAM OP il ro
wALTmAN, NAlI.

CAHN ENGINEERS INC.INPCONF metcT
- ~WALLINOV0110, CON -FD.DAS CEO 27 660 KE
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Photo 14 -Seepage fran left portion of the toe of the dam
flowing toward lower central portion of toe near gatehouse.
(Jan,.'80)

US ARMY ENGINEER Div. NEW ENGLAND New N~augatuck Res. Dam
COP F 418118NATIONAL PROGRAM OF 1

CAH ENINERS NC.INSPECTION OF Pkthanv. cOxnecticut
WALLINOFORO. CONN. NON- FED. DAMS cE*27 60 ICE C-

Lu.. A TcDec '79 PAE -
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PRELIMINARY GUlIDANCE

-FOR ESTIMATING 0

MAXIMUM PROBABLE DISCHARGES

IN

PHASE I DAM SAFETY
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MAXIMJM PROBABLE FLOOD INFLOWS
NEI) RESERVOIRS

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

1. Hall Meadow Brook 26,600 17.2 1,546
2. East 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

11. 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 110,000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1,105
20. Townshend 228,000 106.0(278 total) 820

21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505
24. East Brimfield 73,900 67.5 1,095
25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1,150
27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1,377
29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928

11. Franklin Falls 210,000 1000.0 210
Q2. Bhackwater 66,500 128.0 520
)3. llopkinton 135,000 426.0 316
14. Everett 68,000 64.0 1,062
35. MrwDowel l 36,300 44.0 825

k_ ii L



MAXIMUM PROBABLE FLOWS
BASED ON TWICE THE

STANDARD PROJECT FLOOD
(Flat and Coastal Areas)

River SPF D.A. MPF

(cfs) (sq. mi.) (cfs/sq. mi.)

1. Pawtuxet 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.) 1,000 5.9 340

7. Charles River. 6,000 184 65

8. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330

p iii
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ESTIMATING EFFECT OF SURCHARGE STORAGE

ON MAXIMUM PROBABLE DISCHARGES

INFLOW Op .

. .-

OUTFLOW -/
/ 

i7

T

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

STEP 2: a. Determine Surcharge Height To Pass
"Qp1".

b. Determine Volume of Surcharge
(STORf) In Inches of Runoff.

c. Maximum Probable Flood Runoff In New
England equals Approx. 19" , Therefore:

Qp2 = Qp1 x (I - STORi)
19

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

b. Average "STORl" and 'STOR2 and

i .Determine Average Surcharge and
Resulting Peak Outflow "Qp3".

iv
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SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 3: a. Determine Surcharge Height and

"STOR2' To Pass "Qp2"

b. Avg "STORi" and "STOR2" and 5

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 STORAV&" and "STOR 3 "
and Compute "Qp4"

c. Surcharge Height for Qp4 and

"New STOR Avg" should Agree

closely
Vi



SURCHARGE STORAGE ROUTING ALTERNATE

~ xii STOR
- ~"' 19/

QP2 =QPI- Qpl STOR(19
FOR KNOWN Qpi AND 19" R.O. 7

Qp2 STOR E L.

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

QPR"
OPT-12S

1Ti/,,

T1  - I ,." .

STEP I: DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.
STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpl).

Wb= BREACH WIDTH - SUGGEST 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 (Qp2) USING FOLLOWING ITERATION.
A. APPLY Qpj TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

VOLUME (VI) IN REACH IN AC-FT. (NOTE: IF V, EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.) -.

B. DETERMINE TRIAL Qp2'

Qp 2 (TRIAL) = Op, Cl--)
C, COMPUTE V2 USING Qp2 (TRIAL).

D. AVERAGE Vi AND V2 AND COMPUTE Qp2"

Op a Opt ( I- V

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

APRIL 1978
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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