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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Nepaug Dam Phelps Brook
Identification Number: cT 00370 CT 00378
Name: Nepaug Dam Phelps Brook Dam
Town: New Hartford Burlington
County and State: Litchfield Rartford,
Connecticut
Streams: Nepaug River and Phelps Brook
tributaries to the Farmington
River
Dates of Inspection: June 6 and 8, 1978

BRIEF ASSESSMENT

‘The Nepaug Dam is a semi-arch gravity type dam with a
l spillway. It is 600 feet long and 113 feet high. The
Phelps Brook Dam is an earth dam with a concrete core wall.
l It is 1,250 feet and 67 feet respectively. Both of these
dams are located at opposite ends of the Nepaug Reservoir.
I The Phelps Brook Dam has no overflow.

The project will pass the Probable Maximum Flood
(recommended Spillway Design Flood) without overtopping the

dam. The general condition of both dams and appurtenant

- structures is good.




" Some recommended measures to be undertaken by the owner

include monitoring movements of parapet walls at the upper
gate house of the Phelps Brook Dam, monitoring seepage at
both dams and vibrations at the Nepaug Dam during periods of
heavy flow. It is not urgent to implement these recommenda-
tions. However, it is recommended that the owner implement

them within two to three years after receipt of this Phase I

Inspection Report.

)
Joseph F. MerluzZzo Richard F. Lyon

Connecticut P.E. #7639 Connecticut P.E. #8443
Project Manager Project Engineer




PREFACE

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

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

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition of
the dam will continue to represent the condition of the dam
at some point in the future. Only through continued care
and inspection can there be any chance that unsafe conditions
be detected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. 1In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and varity of such a storm event, a
finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.
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PHASE I INSPECTION REPORT

NEPAUG DAM CT 00370
and

PHELPS BROOK DAM CT 00378

SECTION 1 - 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 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. Storch Engineers 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 was issued to Storch Engineers under a letter of May
8, 1978 from Ralph T. Garver, Colonel, Corps of Engineers.
Contract No. DACW33-78-C-0000 has been assigned by the Corps
of Engineers for this work.

b. Purpose -

(1) Perform technical inspection and evaluation

of non-Federal dams to identify conditions which threaten
the public safety and thus permit correction in a timely

manner by non-Federal interests.

1
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(2) Encourage and assist the States to initiate quickly,

effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National Inventory

of Dams.

1.2 Description of Project

The Nepaug and Phelps Brook Dams are two of the eighteen
dams that are owned by the Metropolitan District of Hartford
County, Connecticut. These two dams are located at opposite
ends of the Nepaug Reservoir which serves as water supply to
the greater Hartford Area as well as the City of New Britain.
The east dike of this reservoir was not inspected as part of
the scope of work.

The Nepaug Dam is located in the Town of New Hartford,
Connecticut and is a semi-arch gravity type dam with a
spillway. It was designed by the staff of the Metropolitan
District with the assistance of several expert consultants.

It was constructed between 1914 and 1918 with Fred T. Ley of :
Springfield, Massachusetts serving as the general contractor.

The Phelps Brook Dam is located in the Town of Burlington,
Connecticut and is an earth dam with a concrete core wall.

The spillway for this reservoir is the Nepaug Dam, therefore,
this embankment has no overflow. It was also designed by the
Metropolitan District in conjunction with several expert
consultants. It was constructed between 1915 and 1917 with
Pierson Engineering & Construction Company of Bristol,

Connecticut as the general contractor.
2
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For both dams, the size classification is large (Nepaug
is 113 feet high and Phelps Brook is 67 feet high and both
impound approximately 40,000 acre feet) and the hazard

classification is high per criteria set forth in the Recommended

Guidelines for Safety Inspection of Dams by the Corps of

Engineers. The immediate downstream area which will be
affected by the dams failure as shown on Plates 6, 7 and 8,
(Appendix D), includes sections of Collinsville and Union-
ville as well as numerous homes and farms in between those
communities,

There is a regular staff of maintenance personnel
available. The items that are scheduled for regular maintenance
include the cutting of grass on the embankment of the dam
and servicing of the upper and lower gate house equipment.

The person in charge of day to day operation of the dam
is Irv Hart, MDC Supply Division Headquarters, Beach Rock
Road, Barkhamsted, Connecticut; Telephone Number: 379-0938,

The normal operating procedure for these dams is by
manual means and only for water supply. The adequacy of the
spillway and the need for the operation of the Nepaug Dam is

dicussed in Section 5.

1.3 Pertinent Data

a. Drainage Area - The 31.9 square mile drainage area
that contributes to the Nepaug Reservoir is a sluggish one
as far as response to rainfall is concerned. The terrain is

hilly with some development.
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b. Discharge at Damsite - Maximum known flood discharge

at the spillway (Nepaug Dam) is 8,280 cfs and the pond
elevation was 491.85 (August, 1955).

(1) Outlet works (conduits) 48 inch and 42 inch at
invert elevations 420.0 and 430.0, respectively.

(2) Maximum known flood at damsite 8,280 cfs.

) (3) Ungated spillway capacity at maximum pool elevation:

23,000 cfs at 494.5 elevation.

(4) Gated spillway capacity at pool elevation N/A cfs
at N/A elevation.

(5) Gated spillway at maximum pool elevation N/A cfs
at N/A elevation.

(6) Total spillway capacity at maximum pool elevation:
23,000 cfs at 494.5 elevation.

c. Elevation (Feet above MSL)

Nepaug Phelps

{1) Top Dam: 495.5 494.5

(2) Maximum pool-design sur-

charge (MDC): 487.5 . 487.5
(3) Full flood-control pool: N/A .
(4) Recreation pool: N/A
(5) Spillway crest: 492.5 -—

(6) Upstream portal invert

diversion tunnel: "420,0 430.0

B WS
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f.

ga.

Nepaug Phelps-

(7) Streambed at centerline

of dam: 383.5 424.5
(8) Maximum tailwater: 392.5 -
Reservoir

(1) Length of maximum pool: 11,600 feet %
(2) Length of recreation pool: N/A

(3) Length of floéd—control pool: N/A
Storage (Acre-Feet)

(1) Recreation pool: N/A

(2) Flood-control pool: N/a

(3) Design surcharge (MDC): 34,120

(4) Top of dam: 40,540 ¢

Reservoir Surface (Acres)

(1) Top of dam: 965 ¢

(2) Maximum pool: 900 2

{3) Flood-control pool: N/A

(4) Recreartion pool: N/A

(5) Spillway crest: 850 %

Dam - Nepaug

(1) Type: Concrete gravity arch

(2) Length: 600 feet %

(3) BHeight: 113 feet %

(4) Top Width: 22 feet 1t

(5) Side Slopes: upstream - vertical to 1:0.06

downstream - 1:0.56 to 1:0.75

5




(6) Zoning: N/A

{7) Impervious Core: N/A

(8) Cutoff: Not less than 15 feet
(9) Grout curtain: 10 to 15 feet

(10) Other: N/A

gb. Dam - Phelps Brook
(1) Type: Earth embankment with concrete core wall
(2) Length: 1,250 feet ¢
(3) Height: 67 feet ¢
(4) Top width: 15 feet ¢
l (5) ©Side Slopes: Varies; upstream - 1:3 to 1:2
. downstream ~ 1:2,5 to 1:1.75
(6) Zoning: See cross section, Appendix B,
Plate 3

(7) Impervious core: Concrete

1 (9) Cutoff: Not less than 10 feet #

l (9) Grout Curtain: 15 to 25 feet ¢ -
(10) Other: N/A

] h. Diversion and Regqgulating Tunnel (Phelps)
(1) Type: Concrete

l (2) Length: 190 feet ¢

. (3) Closure: Not applicable

(4) Access: Lower gate house

T ? (5) Regulating: Manually operated gate




j.

Spillway (Nepaug)

(1) Type: Concrete fixed weir

(2) Length of Weir: Five bays at 35 feet =

175 feet
(3) Crest elevation: 482.5
(4) Gates: None
(5) U/S channel: none
(6) D/S channel: rock lined channel
(7) General: N/A

Regulating Outlets

Regulating outlets consist of a 48 inch cast iron pipe

with a 24 inch blowoff at Nepaug Dam and a 42 inch cast iron

pipe with a 30 inch blowoff at Phelps Brook Dam.

use for both of these outlets is for water supply.

blowoffs are rarely used.

(1)
(2)
(3)
(4)
(5)

Nepaug
Invert: 420.0
Size: 48 inch

Description: Cast iron water mains
Control Mechanism: Hand operated gates

Other: N/A

The primary

The

Phelps
430.0

42 inch




SECTION 2 - ENGINEERING DATA

2.1 Design

An account of the specific design considerations for
the design of both dams is covered in Section 6. However,
there were several prominent consultants, such as, Herbert
E. Gregory, Geology consultant; John R. Freeman, Core wall
consultant and Frederic P. Stearns, consultant for design of
the embankment configuration and details of Nepaug Dam. All
of the references are contained in Appendix B, Reference 3.

2.2 Construction

The Nepaug Dam was constructed between 1914 and 1918 by
Fred T. Ley, Springfield, Massachusetts and the Phelps Brook
Dam was constructed between 1915 and 1917 by Pierson Engineering
and Construction Company, Bristol, Connecticut.

The only helpful information that remains about the
history of the original construction is in the form of the .
pictorial record that is kept at the Metropolitan District
Engineering Department. From the information that is availatle,
there were no unusual problems that occurred during the
construction period. The spillway restoration project on
the Nepaug Dam was completed between 1974 and 1976 and is

well documented with inspection reports, borings, contract

plans and specifications (Appendix B, References 4 - 11).




2.3 Operation

The main function of the M.D.C. staff is for maintaining

the water supply equipment that is appurtenant to each dam.

There is no operation required for the spillway at the
Nepaug Dam or the service tunnel at the Phelps Brook Dam,
however, the staff checks the functioning of each one to
insure that no blockage or other problem goes unnoticed.
2.4 Evaluation

a. Availability - Design, construction and operation
information was readily available. The one area which was
lacking in terms of design information was for embankment
slope stability. However, the state of the art for embankment
design, at that time, was such that no detail design was
performed. A list of references is contained in Appendix B
of this report.

b. Adequacy -~ The information made available for this
inspection along with the visual inspection, past performance
history and hydrologic and hydraulic assumptions were more
than adequate to assess the condition of the dam.

c. Validity ~ The validity of the information made

available is not questionable and the history of the dam

seems to bear this out.




SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General - The inspection of the Nepaug Dam and the

Phelps Brook Dam took place on June 6, 1978 and June 8,

1978, respectively by members of the engineering staff of
Storch Engineers with the help of Peter Revill of the Metropolitan
District. A copy of the visual inspection check list is
contained in Appendix A of this report.
The following procedures were used for the inspection:
1. The top and side slopes of the dams, appurtenant
structures and their parts were examined.
2. The banks in the downstream areas were visually
surveyed.
3. The upstream surfaces of both dams, outside gate
houses and weir, as well as the banks of the
reservoir were inspected by boat. .
4, The dam crest at the Phelps Brook Dam was level
surveyed by instrument.

5. Areas were checked for seepage discharge.

6. The temperatures of seepage water, water in the

reservoir and water downstream were measured.




7, Areas that showed evidence of leaking, leaching or
some damage were sketched or noted.

8. The dams and their appurtenant structures were
photographed (Appendix C).

Before the inspection commenced, the design, construction,

o e A

operation and maintenance documentation, results of repair
and prior inspections were compiled and studied. A compact
sketch of the main structures was used for orientation
during the period of inspection (Appendix B, Plate 1). 1In
general, the overall appearance and condition of the dams
and their appurtenant structures is good.

b. Dam - The inspection gallery of the Nepaug Dam has ;
several areas of seepage and efflorescence at drain holes, i
expansion joints, hairline cracks in the walls and through !
drainage tiles that penetrate the walls near the top of the
gallery. A measurement of the seepage that found its way
into the inspection gallery was in the order of 1 to 2
gallons/minute. The photos in Appendix C show clearly these
typical conditions.

The Nepaug Dam spillway concrete was a problem from the
peginning. Each time "gunite"™ was applied to the spillway,
the length of time before it would spall or deteriorate
again would vary between two and ten years. After several
attempts to repair the deteriorated concrete of the spillway

with gunite, money was finally appropriated to recap the

11 . -
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deteriorated sections with concrete. 1In 1976, work was
completed for this restoration.

Also included in the concrete repair was the bridge
that spanned the spillway weir. During construction, the
bridge was virtually rebuilt and the remainder of the
roadway surface on the dam was covered with an epoxy grout.
The downstream face of the dam, out§ide of the spillway
buttresses, was not repaired with new concrete because there
were not enough funds available and priority was given to
the "working" surface of the dam.

An inspection of the upstream face of Nepaug Dam by
boat pointed out some areas near the waterline that have
evidences of cavitation or damage to the concrete (Appendix
C, Photos 7 and 8, Page II-4A),

The downstream face of the Phelps Brook Dam does not
have any visible cracks, bulges or horizontal or vertical
movements. The drainage tiles that comes from the body of
the dam has a steady flow with deposits of red clay on the
bottom. Measurement of this flow was taken (Appendix C,
Photos 7 and 8, Page II-B) and found to be approximately
four gallons per minute. There were no visible soft or wet
spots noted at any point along the toe of the dam.

The upstream embankment was in excellent condition.

The hand-placed riprap seems to have held a straight alignment.

12
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According to officials of the Metropolitan District, there
have been no repairs to this embankment since it was built.

c. Appurtenant Structures - At the Nepaug Dam, the
upper gate house was included in the repair work completed
in 1974 and the condition of the concrete is considered to
be very good. The roof was replaced and this structure
appears to be "weather-tight®". The concrete of the gate
house chamber appears sound but could not be viewed entirely
because it is underwater. The lower gate house is undergoing
some work and is in need of repair (i.e. spalling concrete
and damaged floor).

The crane rail system in the upper gate house of the
Phelps Brook Dam has just been replaced. This system has
made it easier to replace the screens which are used to
filter the water. The condition of the interior of this
building is good, however, there are some evidences of
spalling and damage to the exterior (Appendix C, Photo 2, .
Page II-1B).

In the lower gate house thée concrete is old but in very
sound condition. The construction joints in the service
tunnel of the Phelps Brook Dam (Appendix C, Photos 5 and 6,

Page II-3B) show evidences of some leaking.

13




3 d. Reservoir Area - The reservoir area near the dams
appeared to be in a very natural state with no evidences of

erosion or scour.

e. Downstream Channel - At the Nepaug Dam there is

evidence of several loose stones and overhanging trees just
downstream of the spillway apron. The Metropolitan District
has made some repairs to this area immediately after some
major storms. The original wingwall design has been modified
and reinforced with consideration being given to the damage
experienced during these storms.

At the Phelps Brook Dam there are evidences of silt
deposits from the underdrain system downstream as far as 200
feet.

3.2 Evaluation

The visual inspection of these facilities did not ;

reveal any apparent areas of major distress. The general
condition of the dams is good.

The important features that were looked for in the
visual inspection of the Phelps Brook Dam were surface
cracks in the face of the dam, excessive leaking or seepage
in the toe of the dam, distress or misalignment of the

construction joints in the service tunnel and piping or

el Guemt  Smme o

erosion in the area of the service tunnel. Similarly at the

Nepaug Dam, the important items of the inspection were

i 14




excessive flows into the inspection gallery through cracks,

drains or joints in the body of the dam, leaking around the

sides of the dam and piping or boils at the base of the

structure.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

The maintenance personnel for this facility are headquartered
near the south end of the Nepaug Reservoir and take care of
the ordinary maintenance of the dams as well as the water
supply equipment. Each end of the réservoir is patrolled at
least once a day to check for any functional or maintenance
problem that may have occurred. During a heavy storm, the
monitoring is more frequent. There is no written procedure
for this inspection.

4.2 Maintenance of Dam

The main part of the routine maintenance of thé dams is
the mowing of the grass on the embankment or in the adjacent
areas. Repairs or any substantial work which are to be done
to the body of the Nepaug Dam have to be approved and funded
separately from routine maintenance by the Metropolitan
District.

4.3 Maintenance of Operating Facilities

Control of the gate valves, by-pass valves, blowoff
valves and the intake screens in the upstream gate houses of
both dams are the principal jobs associated with the maintenance
of the operating facilities. High humidity in the gate

houses results in the corrosion and rusting of the operating

16
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equipment. This was apparent for the 48 inch diameter cast
iron pipe in the lower gate house of the Nepaug Dam as well
as for the water supply pipe in the service tunnel of the
Phelps Dam (Appendix C, Photo 6, Page II-3B). There is no
ventilation or dehumidification system at either dam site.
With the exception of domestic light and power to the crane
hoists there is no electric power requirements at either
site.

4.4 Description of Warning System

There is no warning system at either of the dams.
4.5 Evaluation

The maintenance of the mechanical equipment for each
dam is important in so far as the quality of the water is
concerned. In spite of the fact that there are a few
deficiencies in the valves of the piping system, the overall

safety of each dam does not seem jeopardized.

s,
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data - The Nepaug Dam and the Phelps Brook
Dam jointly impound the Nepaug Reservoir. The 175 foot
spillway (actually five bays at 35 feet each) and 48 inch
pipe at the Nepaug Dam and the 42 inch pipe at the Phelps
Brook Dam are the only means of transmitting water past the
dams.

A review of the calculations supplied by the MDC (Appendix
B) indicates that the spillway is capable of passing the
Probable Maximum Flood (PMF). The peak inflow is 35,300 cfs
and the peak outflow is 23,000 cfs at a pond elevation of
494.4 (9.4 feet over the spillway). Using the guide curves
supplied by the Corps of Engieners (rolling terrain) the PMF
inflow into the reservoir is 41,470 cfs (1,300 cfs/sm x 31.9 sm).
Although this number is greater than that used by the MDC,
the guide curves are only approximate. The numbers for
determining the PMF by the MDC are more accurate for this
analysis. The MDC design flood flowed five feet over the
spillway.

b. Experience Data - The floods to date experienced

by these dams are November, 1927; March, 1936; September,

18




1938 and August and October, 1955 and the maximum flood was
August, 1955. During this flood, the depth of flow over the
spillway was 5.44 feet and the discharge was 8,350 cfs.
According to observations at the time of the flood, the
spillway was performing adequately, however, the dynamic
forces caused by the flowing water vibrated the upper portion
of the dam (the bridge over the spillway). These vibrations
were minor and were determined not serious enough for study.

C. Visual Observations - The spillway and downstream
channel of the Nepaug Dam at the time of inspection was in
good condition. The spillway had just been recapped under
contract by the Metropolitan District Commission. The
Phelps Brook Dam does not have a spillway.

The 48 inch pipe through the Nepaug Dam is connected to
the aqueduct that serves Hartford. The pipe also has a 24
inch blowoff which discharges into the channel just below
the spillway. The pipe and its manually operated control
gate are in good condition. The Phelps Brook Dam also has
an outlet pipe that is connected to the Hartford aqueduct.
The pipe is 42 inch in diameter with a 30 inch blowoff to a

channel downstream. This pipe and its manually operated

control gate are also in good condition. The pipe at each




dam can be used to drawdown the water level in Nepaug

Reservoir, however, this is a slow process.
d. Overtopping Potential - The PMF will not overtop
the dam. There is no critical section at the Nepaug Dam in

that the top of the dam is at elevation 495.5 and during the

PMF the pond rises to is elevation 494.4 (Appendix B).
However, the top of Phelps Brook Dam is at elevation 494.5
and sandbagging its crest to elevation 495.5 will provide a

uniform maximum elevation for the reservoir.

20




SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations ~ Since these dams are older

(1914-1918), it is important to consider the history of

their design and construction problems. There are photographs
.available at the Metropolitan District which show the

various stages of progress during the construction of each
dam. A review of the data assembled in 1971 just prior to

the restoration work on the Nepaug Dam spillway shows that

the concrete on the surface was of poor quality but that the

interior concrete was in good condition. Since the repair,

there does not seem to be any other visible cracking or
spalling to the concrete face of the spillway or bridge over
the top of the dam with the exception of the upstream face.

b. Design and Construction Data - After a thorough /
review of the project file for the Phelps Brook Dam, it was
obvious that a slope stability analysis had not been done.

At the time of design, this technique had not been developed

for earth dams.

The gravity section for the Nepaug Dam was selected on

the basis of study by F. P. Stearns, which compared the
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gravity sections of other similar dams that had been built
during that time. An analysis of this section was done to

check its stability for the following conditions:

(1.) MDC Test flood elevation 487.5 and no ice thrust.

(2.) Water in reservoir at spillway elevation 482.5
with ice thrust of 20 tons/linear foot.

A summary of the results of this analysis is contained

in (Appendix B, Reference 3) but all the resultants fall
close to the kern point.

c. Operating Records - The water level of the Nepaug
Reservoir is monitored at the intake chamber of the Phelps
Brook Dam. Records show that for the storm of 1955 a head
5.45 feet was realized. The MDC design head of the spillway
is 5.0 feet.

d. Post Construction Changes - The following changes
to the Nepaug Dam facility have been noted since the completion
of construction in 1918:

{1.) The appearance of efflorescence and lime formations
as a result of seepage through the body of the }
dam. (Evidences appear in the inspection gallery,
(Appendix C, Photos 9 and 10, Page II-5A),

(2.) Wash-out and replacement of retaining walls at the

toe of the spillway.
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(3.) Several "patch type" gunite projects for the

exterior faces of the dam followed by a more

permanent restoration project which was completed

in 1976.

(4.) Erosion areas at the interface of the reservoir

and the upstream face of the dam, (Appendix C,

Photos. 7 and 8, Page II-4A).

The following changes to the Phelps Brook Dam facility

have been noted since completion of construction in 1917:

(l1.) Replacement of the crane hoist system in the upper

gate house.

: (2.) Noticeable seepage flow at the outlet of the tile

drain from the body of the dam., This flow carried

out a reddish-brown silt material and was seen as

far as 200 feet downstream, (Appendix C, Photo 7,

! Page II-4B).

(3.) Minor spalling of concrete on the exterior of the

upper gate house, (Appendix C, Photos 5 and 6,

Page II-3B).

e. Seismic Stability - The dams are located in Seismic

Zone 1 and in accordance with recommended Phase I guidelines

1 do not warrant seismic analysis.

'. \'\ -
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SECTION 7 ~ ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - Considering the geological, design and
construction data, the visual observations, the operating
records, the post construction changes and the results of
present inspection, it is concluded that the general condition
of both dams and their appurtenant structures is good. The
stability and reliability of the Phelps Brook dam, its
slopes and foundation appears adequate. The Nepaug Dam, even
though the spillway weir has just been repaired, will always
be subject to wear and erosion. The structural stability of
this section also seems adequate.

b. Adequacy of Information - The assessment of the
condition of the dams can be based on the information avaiable
as well as the visual inspection.

C. Urgency - The owner shall implement the recommendations
and remedial measures described in the following sections
within two to three years after receipt of this Phase I
Inspection Report.

d. Need for Additional Investigation - There is no

need for additional investigation.
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i 7.2 Recommendations

It is recommended that the following actions be undertaken
) by the owner:

General

e -

Continue the routine inspections of the dams that have
been started by the Metropolitan District at a frequency
of once in five years with special attention to the
vulnerable spots of the dam; the seepage, joints, é
cracks and drains; the distresses of exterior concrete

surfaces and movement of the embankment surfaces.

For the permanent monitoring of the dam behavior, the
following instrumention, data collection and/or maintenance
is suggested:

Nepaug Dam

(1.) Metering of the seepage discharge in the inspection {

e L3 AWy e £ pe ot O RY - e

gallery at the horizontal drains on the top of the f
stairwell at each end of the gallery and the total E
discharge in the gutter of the inspection gallery

at the center of the spillway. The seepage water

temperature should be measured each time and the

frequency of these readings should be monthly.
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(2.)

(3.)

(4.)

(5.)

Chemical analyses of the reservoir water (one
probe) and the seepage water from the drains,
joints and grouting pipes near the expansion
joints (10 to 15 points) to evaluate the general
amount of lime from the dam concrete and to monitor
the internal corrosion of concrete. The frequency
of these analyses should be once a year at a

period of time when the maximum seepage discharges
(approximately November - April) are realized.
Water probes should be taken simultaneously with
the metering of the seepage discharges. The water
should be checked for pH, hardness, Ca, Mg, CO

3'

HCO3, Na + K and CO

20
Photographs and sketches of the damaged surfaces

of the upstream surface of the dam so that the
areas and depth of these distresses can be recorded.
It is suggested that periodically the level of
reservoir water be lowered so that damages to

these concrete zones can be observed and defined.
Visible cracks in the concrete of the dam should

be marked on the drawings and the measuring of
their width should be done, yearly.

Magnitude of vibration of the bridge over the

spillway, top of the dam, the retaining walls and

26
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floor of the inspection gallery during periods of

heavy floods.

Phelps Brook Dam

(1.) Movements of the parapet walls relative to the
upper gate house. The frequency of the readings
should be yearly.

(2.) Seepage discharges thiough the body of the dam
at the outlet of the concrete drain located at the
downstream toe of the dam. The frequency of these
readings should be monthly. It is also desirable
to measure the temperature of the seepage water
and periodically to measure the weight of the clay

material from the dam body.

The frequency of the suggested monitoring should be
increased if changes are detected. Detailed information on
the field instruments, installation and operations is given
in Reference 16. Any of the above recommendations that
require additional investigation should be done by a qualified
engineering firm.

7.3 Remedial Measures

It is considered important that the following items be
attended to as early as practical:
a. Alternatives - Not applicable.

b. O & M Maintenance and Procedures -

27
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Nepaug Dam

1. The downstream area should be cleaned as well as
extension of the limits of riprap protection.

2. The deteriorated concrete on the upstream face of
the non-overflow portions of the dam in the drawdown
zones and the spalling concrete and damaged floor
of the lower gate house should be repaired.

3. If other seepage spots appear on the
downstream faces of the dam, the drainage wells of

its body should be cleaned.

Phelps Brook Dam

1. Grass, brush and trees on the downstream slope
below the Barnes Hill Road should be removed to

facilitate the visual observation of existing and

potential seepage.

2. The outlet for the concrete drain located at the
downstream toe of dam should be cleaned of silt
and should be equipped for metering seepage.

3. The damaged concrete corner of the exterior south

wall of the upper gate house should be repaired.

General

Round-the-clock surveillance at both dams during periods
of unusually heavy precipitation should be organized. The
owner should also establish a formal system for warning

downstream residents in case of emergency.
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APPENDIX A

VISUAL INSPECTION CHECK LIST

NEPAUG DAM A-1 to A-8

PHELPS BROOK DAM A-9 to A-13




VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION
PROJECT Nepaug Dam DATH 6-6-78
ToME 9:30 - 2:00
WEATHER Sunny .
W.S. ELEV.482.1 U.S.375.H;N.S.
PARTY:
1, Richard Lyon 6.
2. Miron Petrovsky 7.
3. Gary Giroux 8.
h, Peter Revill (MDC) 9.
5. John Schearer 10.
PROJECT FEATURE INSPECTED BY REMARKS
1.
2.
3.
L,
5.
6.
7.
8.
9.
10,
Air Temperature 80°
Upstream Temperature 70° F
Seepage Water Temperature 47° F
A-1
e IR s . -




PERIODIC INSPECTION CHECK LIST
PROJECT Nepaug Dam DATE 6-6-78
PROJECT FEATURE o NAME R. Lyon
DISCIPLINE NAME G. Giroux
AREA EVALUATED CONDITIONS
DAM EMBANKMENT
Cre'st Elevation Good condition - new concrete l E
—+
Current Pool *°- -ation Cavitation on upstream side 1 i
— :
Maximum Impoundment to Date Good condition L N
i
Surface Cracks Downstream face, roadway surface—l
and upstream face - numerous !
Pavement Condition cracks-gunite work was done. ;
3
Movament or Settlement of Crest None observed ;
Lateral Movement None observed !
Vertical Alignment Good condition
Horizontel Alignment Good condition |
Condition at Abutment and at Concrete Gunite at'abutment cracking ‘
Structures and spalling \
N bserved A ‘
Indications of Movement of Structural one observe l
Items on Slopes
Trespassing on Slopes Not permitted i
Sloughing or Erosion of Slopes or N/A ]
Abutments
Rock Slope Protection - Riprap Failures N/A ]
m::::l'r!g::ement or Cracking at or None observed ;
il
Un;::ap: Bfémbankment or Downstreanm None observed
L}
Piping or Boils None
Foundation Drainage Festures N/A .
! .
Toe Drains N/A :
A Y-S AL U e A-2  None .
P e G - on —— o — ————— . Spar— —— -




PERIODIC INSPECTION CHECK LIST \

PROJECT Nepaug Dam DATE__ 6-6-78

PROJECT FEATURE NAME M. Petrovsky

DISCIPLINE NAME J. Schearer
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a, Approach Chanr ¢
Slope Conditions None - Intake through wall

of gate house

Bottom Conditions

Rock Slides or Falls

Log Boom

None
Debris None observed
Condition of Concrete Lining N/A
Drains or Weep Holes N/A
b, Intake Structure
: Condition of Concrete Good
)
L
Stop lLogs and Slots Stop logs of wood - in good
condition

p—e
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l . PERICD]Z INCPECTION CHECK LIST

PROJECT Nepaug Dam . DATE 6-6-78
r
| PROJECT FEATURE NAME R. Lyon
| DISCIPLINE . NAME M. Petrovsky
|
i AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

General Condition Good
Condition of Joints Good
Spalling . C s
Gate house was reconditioned
Visiblé Reinforcing None
Rusting or Staining of Concrete None
Any Seepage or Efflorescence None observed
. Joint Alignment Good
Unusual Seepage or Leeks in Gate Underwater (not observed)
Chamber
It was not possible to see into
Cracks ' the gate house - full of water

z : Cteel :
Rusting or Corrosion of Steel Sluice gate not seen - underwater

b. Mechanical and Electrical

. None
Air Vents
None
Float Wells
Crane Hoist Electric hoist - new condition
Elevator None
Hydraulic System None
Service Gates Sluce gate - underwater
. Emergency Gates Good condition - stop logs cone
: valve 48"dia. & 24"dia. blowoff
Lightning—Protectior—sSystem
Valve for blowoff not used
Emergenty Power SyItel

Condition questionable

W:rirg and Lig-tins Cystem in

ety e A-40nly domestic wiring for lights

P S— S S . - . . - . . —————s - A - — - ———— e s e - amtmm— . -
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PROJECT Nepaug Dam

PROJECT FEATURE

DISCIPLINE

! PERIODIC INGPECTION CHECK LIGT

DATE 6-6-78

NAME G. Giroux

“AME M. Petrovsky

AREA EVALUATED

CONDITION

OUTLET WORKS - TRANSITION AND CONDUTT

General Conditibn of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitatiqn
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

48" diameter piep encased in.
the body of the dam




. PERIODIC IN:i'PECTION CHECK LIST

PROJECT Nepaug Dam

PROJECT FEATURE

DISCIPLINE

DATE 6-6-78

NAME G. Giroux

NAME R. Lyon

AREA EVALUATED

CONDITION

OUTIET WORKS ~ OUTLET STRUCTURE AND

OUTLET CHANNEL

General Condition of Concrete

Good

Rust or Staining
Spalling

Erosion or Cavitation
Visible Reinforcing

Any Seepage or Efflorescence

Some staining and spalling
inside gate house but otherwise
in good condition

Condition at Joints

Good

Drain holes

N/A

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

See spillway outlet channel




Y . FERIODIC INGIECTION ¢10.CK LLST

PROJECT Nepaug Dam pae6-6-78
t
PROJECT FLATURL NAME G. Giroux
DISCIPLINE RAME J. Schearer
AREA EVALUATEL CUNDTTION

OUTLET WORKS - SFILIWAY WEIR, APPHOACH
AND DISCHARGE CHANNELS

a. Approach Channcl |

General Condition

Underwater

Looge Rock Overhsr:-‘re Channel
Trees Overhanging Channel

Floor of Approach Channel

! b, Weir and Training Walls

L. d condition
i General Condition of Concrete Good ¢

- Rust or Staining None observed

Spelling None
Any Visible Reinforcing None
l Any Seepage or Efflorescence Not detected | 1
Drain Holes None -
¢. Discharge Channel
General Condition Good 1
Loose Rock Overhanging Channel None | 1
Trees Overhanging Channel None
) Floor of Channel g?ggesg?giég ig’,‘}“‘; heavy riprap
b Other Obstructions None
A-p '




L . PERIODIC INSPECTION CIECK LI1ST
' PROJECT Nepaug Dam DATE 6-6-78
‘ PROJECT FEATURE NAME R. Lyon
E DISCIPLINE NAME G. Giroux
F
AREA EVALUATED CONDITION

OUTIE? WORKS - SERVICE BRIDGE

a. Super Structure
Bearings R. C. Bridge over spillway
Anchor Bolts

Bridge Seat

Longitudinal Members Good condition

Under Side of Deck Repaired - good condition

Secondary Bracing

Deck
Drainage System Good
Railings Excellent
Expansion Joints Good
Paint N/A

b. Abutment & Piers i, -
General Condition of Concrete Good - new gunite on piers ’ |
Alignment of Abutment Good
Approach to Bridge Good 1
Condition of Seat & Backwall N/A




VISUAL INSPECTION CHECK LIST %
| PARTY ORGANIZATION
i
PROJECT Phelps Brook Dam DATI, 6-8-78
T 9:30 - 2:00
WEATHER Cloudy
W.s. ELEV,402.1 u.s.388.l;m.s. (
PARTY: ;
1, Richard Lyon 6. } :
2. Gary Giroux 7. E
3. Miron Petrovsky 8. E
4. Peter Revill (MDC) 9. ;
5. John Schearer 10. %
PROJECT FEATURE INSPECTED BY REMARKS f
7 1. §
' 2. H
3. f
L, ;
; 6. o
7.
8.
9.
0. ;
= Remarks: East Dike for the Nepaug Reservoir is not in our ;
Contract. ;
Air Temperature 75° F E
Upstream Temperature 70° F
Seepage Water 450 F
A-9 .
L




PERIODIC INSPECTION CHECK LIST

PROJECT Phelps Brook Dam DATE 6-8-78
PROJECT FEATURE _ NAME R. Lyon
DISCIPLINE NAME M. Petrovsky
AREA EVALUATED CONDITIONS
DAM EMBANKMENT
Crest Elevation Good l
+
Current Pool * - -ation Good N
¥
Maximum Impoundment to Date Good :

Surface Cracks

None observed

Pavement Condition

Good

Movzment or Settlement of Crest

None observed

Lateral Movement
Vertical Alignment

Horizontal Alignment

Good

Condition at Abutment and at Concrete
Structures

Ggood some settlement at
upper gate house

Indications of Movement of Structural
Items on Slopes

None

Trespassing on Slopes

Not permitted

Abutments

Sloughing or Erosion of Slopes or None
Rock Slope Protection - Riprap Failures| None
Unusual Movement or Cracking et or

None

near Toes

Unusual Embankment or Downstream
Seepage

Downstream seepage measured
(see attached sheet)

Piping or Boils '

None

Foundation Drainage Feutures

N/A

Toe Drains

None

None

A e = oo fa
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PERIODIC INSPECTION CHECK LIST

PROJECT Phelps. Braok Dam

PROJL.CT FEATURE

DISCIPLINE

DATE 6-8-78

NAME M. Petrovsky

NAME J. Schearer

AREA EVALUATED

CONDITION

OUTLET WORKS -~ INTAKE CHANNEL AND

INTAKE STRUCTURE

Approach Chanre

Slope Conditions

Bottom Conditions

Rock Slides or Fells

Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holéé

Underwater

Intake Structure

Condition of Concrete

Good

Stop logs and Slots

Good

===~y
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PERICDI” TNSPECTION CHECK LIST

PROJECT Phelps Brook Dam DATE 6-8-78
PROJECT FEATURE NAME M. Petrovsky
DISCII‘?LINE _ NAME G. Giroux
AREA EVALUATED CONDITION
OUTLET WORKS - CONTROL TOWER
a. Concrete and Structural
1 Condi
Genera ondition Good
ti T j
Condition of Joints Good

Spalling .

Some on outside face below water
line

Visible Reinforcing

Not observed

Rusting or Staining of Concrete

None
Any Seepage or Efflorescence Minimal
Joint Alignment Good

Unusual Seepage or Leaks in Gate
Chamber

Underwater concrete - good

Cracks

Minor hairline cracks

Rusting or Corrosion of S+eel

None

b. Mechanical and Electrical

Air Vents

None

Float Wells

Crane Hoist

New Hoist

Elevator

None

Hydraulic Systum

None

Service Gates

Underwater

Emergency Gates

None

Lightning Protectior. system

None

Emergency Power System

None

W:rire and Lic-tins System in A'lq
. - ",.=h, -




PROJECT Phelps Brook Dam

PROJECT FEATURE

DISCIPLINE

! PERIODIC INSFECTION CHECK LIST

DATE 6-8-78

NnaME  R. Lyon

oM G. Giroux

AREA EVALUATED

CONDITION

OUTLET WORKS - TRANSITION AND CONDUTT

General Conditibn of Concrete

Good

Rust or Steining on Concrete

Small amount near expansion
joints and floor of conduit

Spalling— None
Erosion?nrtmvttat1§n None (Water flow in 42"dia. pipe)
Cracking— Minor
Alignment of Monoliths Good
Alignment of Joints Good
Numbering of Monoliths 7 %

a-13
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APPENDIX B

LIST OF REFERENCES B-1 to B-2
STAGE DISCHARGE CURVE B-3
AREA CAPACITY CURVE B-4
HYDROLOGIC COMPUTATIONS B-5 to B-9
PAST INSPECTION REPORTS B-10 to B-42
GENERAL PLAN Plate 1
SECTION AND DETAILS

NEAPUG DAM Plate 2

PHELPS RROOK DAM Plates 3 and 4




All references except Nos. 12, 13, 14, 15 and 16 are located
at the M.D.C. Headquarters, 555 Main Street, Hartford,
Connecticut,

1. "Specifications for the Construction of the Nepaug
Dam". Contract 5; The Metropolitan District; Hartford
County, Connecticut; 1914,

2. "specifications for the Construction of the Phelps
Brook Dam". Contract 6; The Metropolitan District;
Hartford County, Connecticut; 1914,

3. Nepaug System. Reports of Consultants; the Metropolitan
District in Hartford County, Connecticut; 1912-1914.

4. "Nepaug and Phelps Brook Dams". Questionnaire for
outlets with selective withdrawal provisions; Water

Bureau of the Metropolitan District; Hartford County,
Connecticut.

5. "Nepaug and Phelps Brook Dams®". Inspection of Water
Bureau Facilities; the Metropolitan District; Hartford
County, Connecticut.

6. "Nepaug Dam". Boring logs and Concrete Test Reports by
Clarence Welti Associates, Inc.; The Metropolitan
District; Hartford County, Connecticut; June-July,
1971.

7. "Nepaug Dam". Preliminary Inspection Report by Joseph
A. McElbey; The Metropolitan District; Hartford County,
Connecticut; August, 1971.

8. "Nepaug Dam". Investigation of Concrete Condition at
Roadway; Drilling Concrete Cores; Testing Hardened
Concrete Core (ASTM C42-64), and Petrographic Studies
of Concrete Cores by the Haller Testing Laboratories,
Inc.; The Metropolitan District; Hartford County,
Connecticut; October, 1971; December, 1971; January,
1972; February, 1972.

9. "Nepaug Dam". Stability Analysis; Summary Table; The
Metropolitan District; Hartford County, Connecticut;
January, 1972.
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"Nepaug Dam Improvements®™ by Peter J. Revill; The
Metropolitan District; Hartford County, Connecticut;
March, 1976.

"Data on Safety of Metropolitan District Dams". The
Metropolitan District; Hartford County, Connecticut.

Recommended Guidelines for Safety Inspection of Dams.
Department of the Army; Office of the Chief of Engineers;
Washington, D.C.; November, 1976.

"Guide Curves for the Probable Maximum Flood (PMF) for
Regions af New England" based on past Corps of Engineers
Studies; March, 1978.

“Preliminary Guidance for Estimating Maximum Probable
Discharges in Phase I Dam Safety Investigations". New
England Division; Corps of Engineers; March, 1978.

Rule of Thumb. Guidance for Estimating Downstream Dam
Failure Hydrographs; Corps of Engineers; April, 1978.

"Instrumentation of Earth and Rockfill Dams”, EM 1110~
2-1908; 31 August 1971; Department of the Army; Corps
of Engineers.
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COMPUTATIONS SUPPLIED BY THE METROROLITAN DISTRICT COMMISSION -
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To ectimote beaviovy ok vecevwolr &vv;m\ \anqest concewvakle
‘\ooc\ wita hg&\ocyxap\« similax te that {-ew fows oi‘ F\Us 8
and \9, 1258 -

Losraeck concewable {lood -vainial) -
~From Acc. W-2694.2, we 32" or 3 = 23 amount
whidn (el aX  Phelpe Ryozle in Ao 1255 ghovim, '

Largecr concewvalde {locA - vundit

The Nepavg woaokeshed 15, as Aiscussed tn Acc. H-26D1:36,
and as can be obsevved n H-2621.33 , a S\U%K\iS\n one as
{or 6s vesponze Yo nawmball 15 concevined , yet Conbinved
vownfoll appears to hacken this yesponse, Resumakl
the hydo.ogreph fov the maimom concervalde Hood Wold
be wmore cevistbtive Yo ~oanlaly Q\uc‘tua\-(ons than that {cn

, f\uc‘\- 1255 )\je\- te a&e*‘~.-=p\’ to ec.\-.\\ﬁa.\e Yhig C\‘\‘\-}e\er\ce .(S
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oot Q\cwa. Lox Avi 1935 are increated to 205 “Haeir on&im.l

volue, Thie gives a peccls f(lou.) o} 2:5x4945 or
\,Ho c¢.te / aq-mu. whidh  ghoold be amply consevvative.,
Note that the natio o) 1225 [looa fpeaks axe for:-

_ 1238
s '
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than Negauq, and the veason thak ik s ot is thak the
\aqqing ethect of pondage and grovnd wak e adacorbhion on Yiepan
woakershe Aeleveages with 'mmcqslrgcl va\n(-tdl_, Thus the
Wwacace 6| wcll vakie te 203 fov maximom concewabsle flood
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COMPUTATIONS SUPPLIED BY THE METROPOLITAN DISTRICT COMMISSION
SQ.‘SS‘.‘EO& Adischavae : :
For wakexr Elev 485 to 420 ,the curve showsn on
Ree . H-2621- \3 e vsSed. o
Above Elev. 420, Yhe \3\';&136 spandsels Bock o\.Q come ol
the waker ; ak Elev. 49235  the dlschange ie cetnpanzille
to thak tor an orifice. -
ln order to ohBYamn some sol of o Awscharge cuvve fwo
Procedouvee wrer odephed . :
) Fiomn Klev, 420 ts 4355 ) vsing Ca pom wapolatel |
curve on Aec-W-262112 ) oblam (\\SL\*.O,,-\%& withoot |
spandrel |, then veduce this by propovtion of awea blodkod

\:3 bf\r&c&e ‘ : , i

\o) Fyomm Elev. 49%. 3 ond CL‘.aO\/e_)Ug,(»_ oy b*{'(‘,xce a;SC[')O.:.Ce
Lornvwnula, .

Rlend (&) ava (b)

) Extention o} woewr Avscharace . Q-C.t T
Water | Wakex | Fyee wakex | Actoal Ratio Vivtoal
Elev. | head. | area.  |wakcvava {Adval 0 Cy | €y | Dischane
3 . [(oreeon) | (onebay) | Fee 7Ty /.
490 5 ~ ~ (RXe 363 | 3-63 1 300
492 7 248 242 o928 | 364 358 | \\,700
494 N 319 29\ o's2 | 368 338 \6,400
4955 105! 372 309 083 | 370{ 2o6| V18700 B

Weir length taken as 180", Lenath belween bidge prers | 36°5 as
scaled Q\O‘n\ Duxj RNee 1673, )

" b)) Ovifice c\'\sc\na.wlc :

Waker ot Elev 492535 Avea 4 \.uo‘lc\uu“i\ ‘oen bay 3092 i
(kwom alsove kt\“u‘\C‘)‘ O\quox.;cev»\x: ok u,‘r\hxui a} Clev. 4625,
Assume (‘”"’“.‘“"“:" o ‘\“5“‘-"‘4“3“ ol O [lsae 'roundeA:\. , then
totad {lew = Bx 309 % 07 \}2?6 - 21,200 c.l.s
Fer waker al El(“.'.‘; 37'51 Q= 24,400 cl¢

Yalues plul‘,{ v q"\ap\'\ below .
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COMPUTATIONS SUPPLIED BY THE METROEOLITAN DISTRICT COMMISSION

Wecevyvorr elevations for -(loc:A ol 2% intensiby oj vunofk

for Dlood o} Aug 1955,
\nthol pond Elev. PRS. co
L 4 |
T\t‘“e’ \y\“cu_; * povw\ e\e\la.'\‘&ov\ SP““LUCU:X Q POY‘A-Q%C. Takq'\
\wem\\\nc\ e.l.e Ena oS‘. Rise (A\Jex.‘)onde\ev) {nHow
_ peviod ] pond . (dnegL)

4 Am - 483 00 | ,

8 670 | 485261 o026 50 650 7 oo
TINeon | V130 | 48563 037 | 200 2235 W25
~| 2pPm 2150 4859 034 | 400 ;740 21 40
o4 4070 | 48659, 0'62 200 | 3160 | 4060
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S 3230 | 487:43; 0'34 2200 V750 ] 3950

|0 3330 | 48767, 0'24 2650-| \,250| 3300

MIDNT | 6320 | 488031 042 2180 | 2V 20| 5340
| 2Am|{ 8800 | 488:95] 086 4360 | 4440 8800
b3 11,800 | 48953} 052 5700 100} \\,800

4 17,700 | 490:5); o098 7,300 | 10,500} \7,800

5 | 21,200 ; 492164 13 9,600} 12,300] 21,200

6 1 28,200 492306, |'42 12,600 | 15,600 28,200

7 12,006 4923:45] 0'32 [4,700! 4,3%0] 19,050

S \'9 Caoo, 493" 8\ 036 5,300 4,000]| 13 500

9 2e,loo§ 4244631 082 17, coo| 2,180| 26,180

\o 35,300 49600 |37 \2,600; 15,700 35,3200
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COMPUTATIONS SUPPLIED BY THE METROROLITAN DISTRICT COMMISSION

&nc\ugxons

. Maximum conceivable vamjall 22",
2. Waxmum  concevable yunoff 110 c.{s [43 mh.
2. For notec about “cov.ce‘wcx'\p\e " see Ace H-2694 13

4. YY\az\nﬁ\uv.\ flocd woedl _come about level ity top
ol 'Phelps R ook 'Dam amt the Eack sk Dike Sa.xd\oc\qjmg

B e et

cvests of these Xackuves W\tc&Hr be essenlial to preceyve
them.
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The Metropolitan District Des. Div. Ref. Ho. S- 1402

artford County, Connecticut Date 9-27-73
Water Bureau '
Designing Division

INSPECTION OF DAMS AND SPILLWAYS

NAME - OF DAM Nepaug Dam

LOCATION (Town, River, Reservoir) _ New Hartford

INSPECTORS Name Title .Oiv./Cept.
Dick Allen Assistant Engineer . S & P
. Dick Conopask Senior Engineer . Design

In filling out this form, please enter full information on conditions, and on
location of any defects.

A.. GENERAL

1) Were any photographs taken of the dam during this inspection Yes

.

2} Reservoir level, Elevy. 479.77

3) Weather (including comment on humidity) _Sunny, cool, dry

(Beautiful fall day)

B. EARTH DAMS
1) Note any depressions in crest ' 4/’//

2) Slides and/or erosion, upstream face ‘/”’/'

~

3) Slides and/or erosion, downsteam face‘/’//,ﬁ

4) Cracks in embankmfi:/’/;,/’//r

rd
B~10
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5) Sur?acing on crest and éonditioq //

6) Condition of parapet walls, if any A/Z

7) Seepage on downstream face, especially at toe, (locaphion and quantity)

8) Soft ground at toe (locate) j//

9) Signs of settlement at gate house and/or gaté house bridge

10) Downstream drainage system (clear or blgcked, etc.)

11) Type and condition of downstream fate planting

12) 1Is planting and/or debris etc. /A fire hazard?

13) Do plantings obscure toe of dam and other points where monitoring inspec~

tion is necessary?

14) Damage or vandalism ($ lights, plaques, etc.)

.
rS

15) Other ’ /
/

/
/

1) Any signs of motion Bituminous paving at construction joints is cracked,

"C. CONCRETE DAMS

expansion & contraction (normal).

B-11




2) Deterioration noted:

Upstream face None observed, water level high

Downstream face Extreme cracking, some spalliggﬁ(See picture #1)

Road/walk on crestFair

——

Parapets Cracking, spalling ~ 100' of parapet southwest section fallen
( section (See pictures #1 and #2)

Spillway ( Extreme cracking & spalling on steps, moderate cracking in wier

Other (excluding gate houses)

3) Inspection Gallery:

General condition Good

Leakage Moderate

Lime accumulation Severe in some weep holes (See picture #7)

" Flooding & drainage no_flooding but drains should be cleaned

Other Lime depsits should be cleaned from walls, gutters and weep holes,

(See pictures #7 and #8) deposits should be monitored regularly.

L) Damage or vandalism (to lights, plaques, etc.) Plaque rosettes missing,

door to U. G. House damaged, C. B. grate missing.

5) Other comments Evidence of deterioration everywhere.

GATE_HOUSES

i) Upper House

1) Exterior: walls Poor - cracked and spalled

windowsPoor -~ glass missing (2) 3 boarded up

doors Poor

roof Fair

B-12




2) Superstructure Interior:

walls Poor - cracked

floor Good - stop log w~ell boards fair

ceiling Fair - Poor

3) Leakage into superstructure _Minimal

L) Substructure, interior:

Leakage and condensation Moderate - lime deposits on

north and east walls

Condition of metal work (stairs, etc.) Stairs & grating,

Good -~ Structural beams & columns, Poor

5) Equipment condition:

6)
B

8)

Sluice gates __ Good

Gate valves -

Piping -

Electrical gear __None

Other Gearing on slujce gate rusty (See picture #3)

Do all electric lights work Yes

Condition of stop logs in storage well _ Good ?

Operating personnel comments on functional condition of all equipment

(valves, hoists, selector gates, trash racks, screens, etc.)




9) Last time various wells and other underwater portions were unwatered

and examined (Give name of well and date in case of multiple wells).

January, 1963

10) Other comments Better housekeeping necessary

§1) Lower House

1) Exterior: walls Fair, settlement cracks around door

windows Boarded closed

doors  Good

roof Fair

2) Superstructure Interijor:

parapet fall (See Picture #4) -
walls Good ~ interior sandbagged to prevent roof collapse should

floor Good

ceiling Good

3) Leakage into superstructure _Minimal

4) Substructure, interjor:

Leakage and condensation _Minimal

Condition of metal work (stairs, etc.) _None

5) Equipment condition:

Sluice gates

Gate valves  Good

Piping Good




Electrical gear None

Other Cone valve - Good

6) Do all electric lights work No electric lights

7) Condition of stop logs in storage well _None

8) Operating personnel comments on functional condition of all equipment
(valves, hoists, selector gates, trash racks, screens, etc.)

o.k.

9) Other comments _Spalling on exterior stairs

ii37) Conduit between gate houses

1) Concrete condition ) /7//,
. 2) Leakage ////7

'3) Condition of metal work and piping J//// |
L4) Other comments ' ,/K/, :

E. PRINCIPLE SPILLWAY

(If spillway is part of dam, enter information in C only).

]

d .
V%

1) Weir

B-15




' 2) Channel /

3) Outlet of channel 4///

L) Note any obstructions to flow /

5) Bridge //7

6) 1Is water spilling ,//

7) Other comments /

F. EMERGENCY SPILLWAY

1) Channel

. 2) Obstructions ‘j//

3) Other comments /;7

/

/

G. APPURTENANT STRUCTURES

List structure (such as stilling pools, discharge weir structures, stream

diversion works, etc. and give conditions.

Stilling pool - o.k.

|
e mn o e Yt

Nepaug River Weir - Generally o.k. ~ Floor boards on walkway could be

replaced and railing painted.

B=16
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H. OVERALL ASSESSMENTS

Is this dam with its appurtenances maintained in a condition satisfactorily

to the Inspectors? Operating equipment satisfactory - Bas,c dam structure needs

major renovation. Upper Gate House needs major renovation - Lower Gate House - o.k.

This renovation requires more than normal maintenance procedures.

-

.
|
1
1
T
1
1
I




Nepaug Dam

#2 Spil]wai ;¥éﬁgﬂére in very

- Downs tream side>of dam and

poor condition

spillway in poor condition.

#4 Sandbags around valves and faor

#3 Sluice gate gearing ruSty in Uppef

roof support in Lower Gate House.

B-18
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Nepaug Dam

#6 Weep hole éaowing some lime deposits.

in Inspection Gallery.

comparison 1in

#5 Example of clean weep hole for
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1. mm. 'rhla mport records 1mnoctlen obeerv:tidm :f“ *:t:he COn~
crete at the Nepang Dax 'and Reservolr, f:ommm.:n.ie;° Comecticabs
The inspection was perrumed at tho raquest for asslatanco of ;h':‘
. Heroy Philips; Executive Englneer, Water Buresn) Hetropollthn o

District,’ Rartford, cmnecticnt. “The follawl.ng H:c pers pa:\-

w5 é

RSt [ 2 3 e

tlcipatedlntha ‘inspactiong - - Y T T R At

" Wr, Lawrencs Johmson - Chief Design mgm' netneets” Y

Mr, Henry Philips - Exocubtive Engineer. I

Mr, Michael Long '-Eeaearchmglneer Pt

. _ ¥r, Peter Revill = = Project Engimeer .. .. - ... . .

2, GEHERH-. Mer!.orandmteriorconcrete lnthe dan was ine .
spected. In general, the exterior concrete 1s in poor.to falr con-
dition, and the interior coﬁczfete is considered £0 be in good con-
dition. Concrete distress is considered superficlal, - The dsn hasg-
been rencvated several times by removing about 6 inches of the dowtte.
stream face of deterlorated concrete and applylng pnewnstically .. .
placed concrete, The road surface has also been replased. The .
sidewalk on the downstrean side has been changed in width to accom-
nodate the change in width of the road.'l'he upg@ream side which
is curbed has not been altered in width. A plastic coating hss
been applied Lo some porticns of the GUNITE, A detailéd crack

survey was not made and it was difficult to deternine structural

B~20




cracks requiring mendatory repair from surface cracks,which although .
ixportant to the life of the structure, are not as critical, .
3. ROADWAY SECTION, The major distress mwtedinthnparapet
wall areas of the roadway, Two sectlons of the upstream face, east
side, have fajled and fallen into the reservolir, The remeining
parapet wall sectlions on the upstrean side of the dam are in a state
of failure and extreme care should be exercised on the demdlition,
Exanination of the concrete road surface slsb indicates that the
parapet walls have moved relative to the centerline of the road.

The walls on the upstream side have moved about 1-1/2 fnches and

the walls on the downstream side have moved epproximately 1/2 inch,
This movement has been caused by water seeping down the vertical
construction joints between the curb and sidewalk, and roadway slad
section of the road. The ymter has carrled salt, sand, and other
detritus into the mckmddwingtheﬁnterm the freezing
action has progressively jacked the crack open., Repeated cycles of
freezing and thawing and the £illing of the wider and deepexr crack
has progressed until sufficdent leverage has been developed to split
the concrete, The upstream face with the permanently located curdb
experiences the most concentrated jacking effort. Observatian of
the sheared surface showed that the dirt and detritus has penetrated
the concretetoade:prthof_abm:hle inches. This poses the problem
of datermining the progressive deterioration on the opposite or

downstrean side which shows only 1/2 inch of movement. This different

movement is probadly the result of changing the width of the sidewalk

B-21
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which changed the location of the construction joint and consequently
the area of sttack., Exaxination of cores removed from the roadway
section indicats that thore ia approximately four feet of very dis-
integrated (wmcoreshble) concrete wnder the roadway., Manifestation

. of this condition is not in evidence on the sheared parapet wall
gsections of the roadway vhere it would be expected and compressive
strength of recoverables core sections show sdequate styengths, There-
fore, this conclusion of concrete deterioration may be caused by
either faulty coring operation or core dliameters too small to ade-
guately core the cyclopean concrete, nasmeh,mwapinioﬁ,u
the depth of deteriorated concreté in the roadway is questionable;
it has been recormended that a longitudinal line of six inch diameter
cores be taken on the north side straddling the existing cuxrb and at
the location of the original) curb, In addition, it is suggested that
a transverse line of cores be taken on the eagt and west side of the
dan to determine if the damage is umiform relative to the width of
the road. The recammended layout of the suggested additional cores
was left in the Hartford office.

L. GATSHOUSES. Concrete in the gatehouses is fair, but show struc-
tural cracks which should be repaired by the epoxy resin injection
method a8 employed by the Adhesive Engineering Company, Lowrence,
Massachusetts. leakage from the roadwey is in evidence.

5. SPILIMAY. Concrete in the spillway section which has been GUNITED
approximately five years exhibits mmerous cracks, It 1s assumed that

most of these are shrinkage cracks and penetrate only to the full depth
of the repair - about six inches in most instances, Surface weathering

B-22
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Gand oud gug NN DENE DN P CEne owee oD GEe

ﬂnmymuiwmmm. The steps of the spillway show
rore cracking and moderate spalling. Underside of the road arch in
the spillway overflow soction chow map crecking which. is especially
noticesble in the vicinity of the jJoints and drains., .

6. NON-OVERFLOM SECTIORS, Concrete in the non~overflow sections
downstrean side which have been GUAITED show simllax cracking
conditions and progressive deterioration 1a to be expected. The
bonding properties of the GUHITE to the old existing concrete shoid
be checked,

7. IUIERIOR SECTI(H, Concrete in the interlor of the danm §s in very
go0d covdition and no distress or significant cracking was noted.
8. FRECOMERDATIONS,

a, It 43 recomended that the coring program as outlined be
completed and the concrete closely examined to determine depth of
damaga, The method of repair could be determined by thia significant
evaluation.

be It is recarmended that 211 structural cracks be repaired by
the epaxy resin injection pethod.

ce It is recommended that tho bond between the GUMITE applica-
tion and the old existing concrete be evaluated,

9. CONSITERATIONS,

8. If the previcus coring data accurately reflects the depth
of damege (4 feet) 1t will be necessary to campletely remove the
parapet walls on both sides of the road and the top of the road sur-
face to sond concrete.
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* bi* If the‘concrete in the road section is dameged to cnly.a
depth of spproximately one foot,. as would normally be expacted of
non-air-entrained concrete, it may be possidle to save the down-
stream parspet walls and repair the road deck. The upstream parapet
walls are not salvegeadble. It is suggested that demolition of these

walls consider the non-vibratory method of burning to reduce the size
of the sections removed (data attached),

€. An epoxy resin bounded high quality high air-entrained con-
crete should be considered for the repair. Bonding method dependent
upon investigative factors,

d, If repair of the downstream face is contemplated, a new
face section constructed by slip form rapid method of construction
could be considered, This method would have the advantage of elimi-
nating the horizontal comstruction jJoints and is rapid if a short
construction period is required,

e. Economic feasibility of the methods should be considered
but should not override to the technoligical considerations and
subsequently the anticipated 1ife of the structure.

f. The consultants engsged should ba familiar with the mate-
rials and processes involved and should follow the process of the
work.

8. A detailed crack condition survey should be made to dis~
tinguich the type and scope of cracking and all structural cracks :
should be repaired by the epoxy injection method. Additional cracks
should be repaired by this method or alternate method depending upon '
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The Metropolitan District
fartford County, Connecticut
Water Bureau
l Designing Division

Des. Div.

Date _9-27-73

INSPECTION OF DAMS AND SPILLWAYS

NAME OF DAM Phe'lps Brook Dam

LOCATION (Town, River, Reservoir)

Nepaug Reservoir

INSPECTORS Name Title Div./Dept.
} Dick Allen Assistant Eng. S &P
Dick Conopask Senior Engineer Design

lJocation of any defects.

A. GENERAL
1) Were any photographs taken of the dam during this inspection

2} Reservoir level, Elev. _ 479.77

In filling out this form, please enter full information on conditions, and on

Yes

3) Weather (including comment on humidity) _Sunny, cool, dry

(Beautiful fall day)

8. EARTH DAMS

1) Note any depressions in crest __ None

tl

2) Slides and/or erosion, upstream face _ None

3) Slides and/br erosion, downsteam face None

4) Cracks in embankment None




.c.

7.

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

/
Surfacing on crest and condition

Fair to Good (see Picture #1)

Condition of parapet walls, if any None

Seepage on downstream face, especially at toe, (location and quantity)

East natural embankment in large bolder area (see below)

Soft ground at toe (locate) _None

Signs of settlement at gate house and/or gate house bridge

Bridge settled some at both ends

Downstream drainage system (clear or blocked, etc.)} Clear

Type and condition of downstream face planting Grass - excellent.

Hémlock row beyond toe - o.k.

1s planting and/or debris etc. a fire hazard? No.

Do plantings obscure toe of dam and other points where monitoring inspec-
Generally no, however low overhanging branches & brush
tion is necessary? should be trimmed along north downstream toe.

Damage or vandalism (to lights, plaques, etc.) _None

»
3

Other Concrete stair on downstream face - f in i alled to

reinforcement in several areas.

CONCRETE DAMS

1) Any signs of motion 4///,

e

Area covered with trees & brush - /;nist earth with apparent running water.
Condition probably due to area being heavily shaded by trees, bolders and being
on east slope. Surface water does not evaporate readily. This area should be

moni tored twice yearly following dry spells.
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D.

2) Deterioration noted:

Upstream face //
Downstream face //
Road/walk on crest [/ s

Parapets 4[7
Spillway //

Other (excluding gate houses) 4]/

3) Inspection Gallery:
General condition

Leakage //7

Lime accumulation /

Flooding & drainage

Other /
/

L) Damage or vandalism {(to lights,/plaques, etc.)

5) Other comments 4]7

/

GATE HOUSES

i) Upper House
1) Exterior: walls Generally Excellent* - See picture #2

windows Excellent

doors  Excellent

roof Excellent

% | crack & spalled area at east railing. East rail has settled.
1 area of spalling in south belt course.
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2) Superstructure Interior:

walls Excellent - paint peeling somewhat

floor Excellent

ceiling Excellent - paint peeling somewhat

3) Leakage into superstructure _None

L4) Substructure, interior:

Leakage and condensation 1///

/

Condition of metal work (£tairs, etc.)

5) Equipment condition: ///

Sluice gates __Good

Gate valves -

Piping

Electrical gear Crane motor o.k.

Other

" 6) Do all electric lights work No lights .

"7) Condition of stop logs in storage well _0.K.

8) Operating personnel comments on functional condition of all equipment

(valves, hoists, selector gates, trash racks, screens, etc.)

0.K.
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l 9) Llast time various wells and other underwater portions were unwatered
i

and examined (Give name of well and date in case of multiple wells).

March, 1966

10) Other cémments

i) Lower House

1) Exterior: walls __ Excellent

windows Excellent, one broken

doors Excellent

roof Excellent

2) Superstructure Interior:

walls Good - crack in south wall at window sill level

floor Good - top of south floor beam shattered

ceiling _Good

3) Leakage into superstructure _Minimal

4) Substructure, interjor:

Leakage and condensation _Minimal

Condition of metal work (stairs, etc.) lLadder rungs and

structural steel need painting.

5) Equipment condition:
Sluice gates "

“Main valve works hard; replace bonnet and sTurTing
Gate valves box bolts on all valves - See picture #3

Piping _Good - replace all bolts on all flanged joints.
B-30 -




Electrical gear Conduits 0.K. Flow meter o,k,

Other

6) Do all electric lights work _ Yes

7) Condition of stop logs in storage well

8) Operating personnel comments on functional condition of all equipment
(valves, hoists, selector gates, trash racks, screens, etc.)

Main valve works hard

9) Other comments _red sludge & misc, lumber, pipes, efg, on floor should

be cleaned out.

§ii) Conduit between gate houses

because of sludge accumulation .

1) Concrete condition Sidés & roof - excellent; floor - not able to be inspected
(See pictures #4 & #5)

2) Leakage minor from roof & walls - moderate with deposits from plug @ upper G.H.

e T et A e PR 5 S YR T T e e B

.3) Condi tion of metal work and piping Generally good - some rusting and ‘ ‘f

minor joint leakage at a few joints* (See picture #6)

L) Other comments Several inches of red sludge has accumulated on-floor of

conduit. (See picture #7). This should be removed now and at least once each

year to prevent large accumulations from polluting Farmington River.

- E. PRINCIPLE SPILLWAY

(If spillway is part of dam, enter information in C only).

1) Weir -

# A1l wood blocking at concrete pipe supports is rotten and must be replaced as .
B-31 T
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soon as possible (See picture #8.)
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Channel

I 3) Outlet of channel

L) Note any obstructions to flow AZ/

5) Bridge //

6) 1s water spilling /]

7) Other comments /

F. EMERGENCY SPILLWAY

1) Channel
. 2) Obstructions ; //
3) Other comments /7

/
/
7

G. APPURTENANT STRUCTURES

List structure (such as stilling pools, discharge weir structures, stream
diversion works, etc. and give conditions.

Blow-off channel overgrown - o.k. as is.




H. OVERALL ASSESSMENTS

Is this dam with its appurtenances maintained in a condition satisfactorily

to the Inspectors? Exterior, excellent; lower gate house floor and conduit

floor need cleaning.
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Phelps Brook Dam

#1 View looking East

#2 Upper Gate House




|

| |
: A ‘__ﬁ_._.,__Q_.-_A__.,,_.._.i
#3 Bolts on bonnet and flanges need
l replacing in Lower Gate House.
' 1
| ;
: ! . {
: ! i :
@ :
1 i i
I o
i
i H ¢
I e
i .
! :
I | ;:
. i A
f | ! '
- l #4 Leak in Conduit between Gate Houses. #5 Leaks and deposits and upper end of
’ Conduit.
I |




#7 Sludge accumulation in Conduit

Conduit

in pipe in

t

join

Ry

#6 Leak at

t

1'

Condu

#8 Wood blocking needs replacing in
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P ONRU LUUN I Ty wwititest s - SR
WATER BUREAU DATE A Fel, 1975

DESIGNING OIVISION

.. INSPECTION OF WATER BUREAU (:

| | FACILITIES | (

SYSTEM Supply FACILITY Dam ’
NAME OF FACILITY Phetps Brock Dawa
LOCATION 'But\:ml&g\  Lony .

(

INSPECTORS:  mame - , ovision /oeer.

P.3. Qevll Ch.Des. Enay DethMlR% \

/

CONDITION OF FACILITY:

Lppex Gate Houte — Inlet wsell § extemor of \o)dﬁ. .
C_[ehes»d\.\j Qoeod | Fov S\\—uv\'l\e\/ &e\—c'x‘ds_ See '\-ev:c\}
ot " Feb. 1875 Gewnenal Teposk };Le; )

WORK SUGGESTED BY OPERATING AUTHORITY:

Revise \a.ﬁou\~ al L.G.H. &»o\r eosien Q\-bp leq [Scmev\
_placement. :

RECOMMENDATIONS:

Repm‘* ek emew of substvuctove

k. - B-37 '
. | . | See PHotos
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e
WATER BUREAUV

DESIGNING DIVISION DATE 24 TDec. \574‘

INSPECTION OF WATER BUREAU

t l _ FACILITIES
SYSTEM Sveply FACILITY __ Dawr )
NAME OF FACILITY nggsggj Dawm '
LOCATION Meas Hedlovd Coinn
'NSPECTORS: NAME TITLE . DlVISIODa/DEPT.

¢ QZBAZSVDQ LQ Sy, thrv. !)2‘:!’4!:'!&“

CONDITION OF FACILITY:

Opper. §ake Heoouse Nnlet el - Zovahion
' 3 qev\Q\d\\-s an:\. .Fov ‘\»QVHAQN A_e,\w;;,lg Sfee

l ﬁ-gpo%‘ a‘- 2.6 Dec. 1974_ in 'Cj'ehe\al‘ e port .P(.l-e:
B

l I ‘
'. 1 WORK SUGGESTED BY OPERATING AUTHORITY:
- ]
] 1
- RECOMMENDATIONS:
T e ‘ ‘

1 \t Pholes tadsen ! M
S S |







RO COUNTY, (UNNLLiIWWL

WATER SUREAU DATE 19 TJuLy 1917

:‘rNING OIVISION

INSPECTION OF WATER BUREAU
FACILITIES

ot o ame ® e s

SYSTEM SOVUPPLY FACILITY DAmM
NAME OF FACILITY NEPALGL ©AaM
LOCATION MNEW HRARTFORD ., CONAN)

lNSPECTORS' NAM K TITLE . DlVIStON/QEP‘I’.
NOoOE L. GESsSAY DRAFTS™MAN DESIGNIN &

CONDITION OF FACILITY: LOWER GATE wWousc
No :\—DOR\MG'(" WINDOW BUSTED ouT - 294" <sATE VALvE
CLosEST To 48" .T. PiPE BY-0Ass FRozen uf
BRovEN oFF (Dual TO NO WinboWw (N GATE wWoust

ODuRiInN¢G W.NTQRB O PETrAINy a F'OR‘ ‘37~F"Ass SEALED

OTHER 24" GRATE VALVE. oPERATING STEMm BRowER)
- 7

VALVE 1NOPERABLE.

“ E .
WORK SUGGESTED BY OPERATING AUTHORITY; & <T PP Z 28" afv
(BRewr~ BY-PASY)

y-'ZA-“&Iv

RECOMMENDATIONS: (0Rexrn st

e

’:\
BRoES

Window

cant
VALVE —/




. METROPOLITAN DISTRICT
REF.NO.s- [4 O

'O'

2 COUNTY' CONNECTICUT

WATER BUREKAU DATE IQ. . \ 3 7 e

IESIGNING DIVISION

INSPECTION OF WATER BUREAU

FACILITIES
sysTeM  Sopply FACILITY D a&ww
NAME OF FACILITY Ne paLe Dawy - Al um‘muw\ W alex Surcev\;
LOCATION
NAME TITLE olvisioN foepPT.
INSPECTORS: ’ ' :
4

CONDITION OF FACILITY

One Sene e made w1976 Undev Powk. ity T6-13 ) Sewt te

SPaath ol{x‘ce all-er seveens shews Pt:\érlv‘\q d- atowminem alte~ a
‘ N ) 4 .
e Mownrh's Sevvue , AH’e\n\p!’S © kay\lt alowminom CD\MPLLMtcS MSP"\

B \;E‘\\e,. AH’*“ L‘““‘\ in P4V %ﬁte .(‘o«r \O W\OV\UAS, ihspcr)c-e:dm hoted

c\cw_._E\Ne\:uvp\e.c\ bo MEPD'US'

—REGOMMENDATIONS—+—
P‘\\k\;\c‘ &e}\um\‘v\uw\ Lhderr \\,\'U\bzntu\c&t‘ows“ oL white cryshals

- "skuft", P}(—; cbeu\- '/\o“ dia. avna llloo "t de«ep. Mlosk nomesows:
wWhe~e Skainless skec) Sexeening \aps ovew F«a\me, buot e anca
..pr\p\e‘e(\i Qvee. Vpte B [sq.in. Pias & intewmedlate cvers
chonnels appessr meve sevevdy cowoded thaw rest o} {vame

(qenz*au.\.s)

Attachment ‘P\\‘\‘U““S . (None),B~42 (Number)
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~CONC BERVICE TUNNEL
INTLKE CLAMBER

LOWER INTAKE
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" INTLKE  CHANNEL
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UPPER /NTAKE
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LOWER GATE ’
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Not to Scale




AD-A144 327 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS
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NEPAUG DAM

Not to Scale :

COMC.BAFFLE WRLL

%
'/‘ ENTRANCE GALLERY
&2;.._' GATE CAdIMEER

U.S.ARMY,CORPS OF ENGINEERS

NEPAUG RESERVOIR

NEW ENGLAND DIVISION
WALTHAM, MASS.

GENERAL PLAN

L’LATE'I




- SPILLWAY CREST
/ EL 482.5

CYCLOPEAN

MASONR Y DRAINAGE

WELL

INSPECTION

]

DOWN STREAM
EAEV 375.5°% -

0"® DRAIN . PIPE 4
- oL < e IR
y A d

L - gult " |

SECTION ¢C-C

NOTE: INFORMATION TAKEN ‘FROM
DRAWINGS SUPPLIED BY THE
METROPOLITAN DISTRICT
COMMISSION QF HARTFORD.




2

LPPER GATE

HOWSE
CYCLOPEAN
MASONRY INTAKE
CHAMBER
ENJRANCE
GALLERY
LOWER GATE
HONSE 47
== —
48" C.I. PIPE
SECTION D-D
| PLATE-2

STORCH ENGINEERS

WETHERSFIELD, CONNECTICUT

U.S. ARMY ENGINEER DIV. NEW ENGLANC
CORPS OF ENGINEERS
WALTHAN, NASS,

FARMINGTON RIVER

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS
NEPAUG DAM

CONNECTICUT

SCALE: NOT TO SCALE

DATE . SEPTEMBER 1978

. ”~




FLOW LINE EL 4825 o

‘dL ROLLED

FINEAATELCMIL

P e e e

" SECTION

Not to §

NOTE: INFORMATION TAKEN-FROM
DRAWINGS SUPPLIED BY THE
METROPOLITAN DISTRICT
Lcoumssnon OF HARTFORD.
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[PLaATE-3

U.S. ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENQINEERS
WALTHAN, Mags.

STORCH ENGINEERS

WETHERSFIELD, CONNECTICUT

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS
PHELPS BROOK DAM '
CONNECTICUT

_FARMINGTON RIVER

SCALE: AS SHOWN

DATE . SEPTEMBER-1978 I |
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APPENDIX

PHOTO LOCATION PLAN
PHOTOGRAPHS
NEPAUG DAM

PHELPS BROOK DAM

Plate 5

II-1A to II-5A

II-]1B to II~4B




TOP OF 4N
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UG RESERVIIR ,

LIWER GATE

ILNE/’A

/

D

COML SERVICE J7UNNVEL

INTAKE CLAMBER

LIWER INTAKE

CHAMBER

S/

INTLKE CHANNVEL

N

UPPER /INTAKE

PHELPS BROOK DAM

Not

to Scale
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ENTRANCE GALLERY
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v
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YPPER Ga7s
LHIMEER

NE PAUG DAM

Not to Scale .

U.S.ARMY,CORPS OF ENGINEERS] NEPAUG RESERVOIR
NEW ENGLAND DIVISION

WALTHAM, MASS. PHOTO LOCATION PLAN
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PHOTO 1
UPSTREAM FACE OF DAM - GATE HOUSE AND SERVICE BRIDGE

PHOTO 2
TOP OF DAM

IT-1A
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PHOTO 3
SPILLWAY

PHOTO 4
SPILLWAY CHANNEL

IT - 2A




PHOTO 5
UPSTREAM FACE OF DAM - WEST SIDE

PHOTO 6
UPSTREAM FACE OF DAM - EAST SIDE

IT - 3A




PHOTO 7
CONCRETE SPALLING - UPSTREAM FACE OF DAM

PHOTO 8
CONCRETE SPALLING - UPSTREAM FACE OF DAM

IT - 4A
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PHOTO 1
UPPER GATE HOUSE AND UPSTREAM FACE OF DAM

PHOTO 2
UPPER GATE HOUSE - CONCRETE SPALLING

11-1B




PHOTO 3
LOWER GATE HOUSE

PHOTO 4
TOP OF DAM

11-2B




PHOTO 5
SERVICE TUNNEL - CONSTRUCTION JOINT

PHOTO 6
SERVICE TUNNEL - HEADWALL

11-3B
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PHOTO 7
DRAINAGE OUTLET

PHOTO 8
FLOW MEASUREMENT

11-4B




APPENDIX D

HYDROLOGIC COMPUTATIONS D-1 to D-4

REGIONAL VICINITY MAPS Plates 6, 7 and 8
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STORCH ENGINEERS
Engineers - Landscape Architects
Planners - Environmental Consultants

“TRULE OF THUMB" GUIDANCE FOR EST/MATING DOWNSTREAM
DAM FFAILURE HYDTROGRAPHS
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STORCH ENGINEERS
Engineers - Landscape Architects
Planners - Environmental Consultants

“RULE oF THUMB GUIDANCE FOR ESTIMATING DOWNSTREAM

DAM FAILUORE HYDROGRAGHS

PHELPsS BRook
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STORCH ENGINEERS
Engineers - Landscape Architects
Planners - Environmental Consultants

7 YF/CAL SECTIoON- FARMINGTor TRIVER
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STORCH ENGINEERS
Engineers - Landscape Architects
Planners - Environmental Consultants

TYPICAL SECTION- FARMINGTON RIVER

STAGE DISCHARGE (Low FlLow)
OPSTREAM of TRIVER GLEN-

STAGE AREA

e

AREA (10,000 £3)
~ _ ®
j"

/0% Qo;o 3
DISCHARGE “(1000scfs)

B-4
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PLATE-7

LINE

U.S. ARMY ENGINEER DIV.NEW ENGLAND
CORPS OF ENGINEERS

WETHERSFIELD, CONNECTICUT WALTHAN, MASS.

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

NEPAUG DAM

FARMINGTON RIVER CONNECTICUT
SCALE: AS SHOWN

DATE . SEPTEMBER 1978
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PLATE

LINE

MATCH

o SCALE 1.24000 .-

L E G E N D ' 1000 [ 1000 2000 > ; 4000 000 ]
w——————we DENOTES LIMITS OF FLOODING : : - y o
IN CASE OF DAM FAILURE CONTOUR INTERVAL 10 FEEY

OATUM 1§ MEAN SEA LIVEL
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U.S. ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
WETHERSFIELD, CONNECTICUT WALTHAN, WASS,

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS
NEPAUG DAM
FARMINGTON RIVER CONNECTICUT

SCALE: AS SHOWN

DATE : SEPTEMBER 197




N

w .\»g«uﬂgd/v.d. 4_\V,, . »

o
NN

NS g

* ° R Y BN
- *, o\ . LN . .
g . - Y K4 i ey . P " 3
(4 v . PRt R A { 2
v b, -t . . e o~ - .
) . . LR . N, . Pt I, %
f.l!if Q p \ 4. . Pl -t . . -
—~ £ 3 : - ., e . . A -
3 e e o o"

SCALE 124000
[
3000
°
CONTOUR INTERVAL 10 FEET
OATUN 1S sOAN STA LIVEX

1000 L]
(- = =
]

LEGEND
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IN CASE OF DAM FAILURE
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APPENDIX E

INVENTORY FORMS
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