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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELOC ROAD
WALTHAM, MASSACHUSETTS 02254

REPLY TO
ATTENTION OF:

NEDED-E
JAN 07 1929

Honorable William A. 0“Neill
Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor 0"Neill:

Inclosed is a copy of the Bradley Hubbard Reservoir Dam (CT-00132)
Phase I Inspection Report, which was prepared under the National
Program for Inspection of Non~Federal Dams. The report is based upon
a visual inspection, a review of past performance, and a preliminary
hydrological analysis. A brief assessment is included at the
beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Bradley Hubbard Reservoir Dam would likely be
exceeded by floods greater than 17 percent of the Probable Maximum
Flood (PMF), the test flood for spillway adequacy. Our screening
criteria specifies that a dam of this class which does not have
sufficlent spillway capacity to discharge fifty percent of the PMF,
should be ad judged as having a seriously inadequate spillway and the
dam assessed as unsafe, non-emergency, until more detailed studies
prove otherwise or corrective measures are completed.

The term "unsafe” applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would 1if
applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It 1is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
precipitation, round-the-clock surveillance should be provided.

P g




NEDED-E
Honorable William A. 0O°

Neill

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. I
request that you keep me informed of the actions taken to implement

these recommendations since this follow-up is an important part of the

non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-

mental Protection, the

cooperating agency for the State of Connect-

icut. This report has also been furnished to the owner of the
project, City of Meriden, Dept. of Public Works, Meriden, CT.

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

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

this program.

Acces ainn For
NTIS Ghezl
DTIC TAB M

Unaunounced )

Justificatton. ____ '

By. .
Distribution/ L
Availab lity Codes
" |Avail and/or
Dist Special

Al

Sincerely,

WILLIAH(E 0 GS
Colomel, Corps 6f Engineers
Acting Division Engineer
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BRIEF ASSESSMENT
PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: BRADLEY HUBBARD RESERVOIR DAM
Inventory Number: CT 00132

State Located: CONNECTICUT

County Located: NEW HAVEN

Stream: HARBOR BROOK

Owner: CITY OF MERIDEN

Date of Inspection: MAY 12, 1980

Inspection Team: PETER HEYNEN, P.E.

DR. MURALI ATLURU, P.E.
MIRON PETROVSKY

JAY A. COSTELLO
JEFFREY BORNE

The project, built about 1891 has a total length of 545 feet
consisting of a 340- foot masonry core with earth fill on the
upstream and downstream sides, a 115 foot long earth embankment at
the right end of the dam, and sections of concrete corewall at each
end (See Sheet B-1). A 71 foot broad-crested masonry spillway is
located at the central portion of the dam. The top of the dam
{elevation 312,0) is 7 feet wide and 16.5 feet above the Harbor
Brook streambed. The maximum storage capacity with the pond level
to the top of the dam is approximately 216 acre-feet of water. A
gatehouse, located upstream and adjacent to the right end of the
spillway, contains two valves which regulate a 20 inch blowoff and
a 12 inch supply main which once led to the Bradley and Hubbard
Corp.

In accordance with the Army Corps of Engineer's Guidelines,
Bradley Hubbard Reservoir Dam is classified as a high hazard, small
size dam. The test flood range is from one-half to full Probable
Maximum Flood (PMF). The selected test flood for Bradley Hubbard
Reservoir Dam is equivalent to the PMF. Peak inflow to the
reservoir at the test flood is 1500 cubic feet per second (cfs);
peak outflow is 1325 cfs with the dam overtopped by 0.9 feet. The
spillway capacity with the reservoir level to the top of the dam is
223 cfs, which is equivalent to 17% of the routed test flood
outflow,

Based upon the visual inspection at the site and past per-
formance, the project is judged to be in fair condition. There are
items which require maintenance and/or evaluation, such as seepage,
deteriorated masonry, the presence of animal burrows in the
embankments, and the irregularites caused by erosion of the
upstream and downstream embankments.




——

registered professional engineer to analyze
adequacy of the existing project discharge and overtopping po-
tential. Other items of importance are monitoring of seepage, re-
pair of deteriorated masonry, repair of erosion and replacement of
riprap at the right end of the upstream slope, filling of animal
burrows, and the development of maintenance procedure and emergency

action programs.
implemented by the owner.

owner's receipt of this report. 7
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Petet M. Heynen, P.H. Loy

Project Manager - Geotechnical
Cahn Engineers, Inc.

C. Michae
Department Head
Cahn Engineers, Inc.

It is recommended that the owner retain the services of a
in more detail the

Recommendations made by the engineer should be

The above recommendations and further remedial measures pre-
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This Phase I Inspection Report on

Bradley Hubbard Reservoir Dam

has been revieved by the undersigned Reviev Board sembers. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good engineering judgment and practice, and 1s heredy

submitted for approval.

Corvsy M Vg

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, CHAIRMAN

Geotechnical Engineering Branch
Engineering Division

APPROVAL RECOMMENDED:

EE%Z B. FRYAR i

Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase 1
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase 1 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 environment
of the structure.

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

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the esta-
blished Guidelines, the Spillway Test Flood is based on the esti-
mated "Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions there of. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as
neccessarily posing a highly inadequate condition. The test flood
provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

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




The information contained in this report is based on the
limited investigation described above and is not warranted to
indicate the actual condition of the dam. The integrity of the dam
can only be determined by a means of a monitoring program and/or a
detailed physical investigation. The accuracy of available data is
assumed where not in obvious conflict with facts observable during
the visual inspection.
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PHASE I INSPECTION REPORT
BRADLEY HUBBARD RESERVCIR DAM

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to
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 April 14, 1980 from William E. Hodgson, Jr. Colonel,
Corps of Engineers. Contract No. DACW 33-80-C-0052 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 1identify 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 1
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 passes judgment only on
those factors of safety and stability which can be determined by a
visual surface examination. The inspection is to identify those
visually apparent features of the dam which evidence the need for
corrective action and/or further study and investigation.

1-1




1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on Harbor Brook (Quinnipiac
River Basin) in a suburban area of the City of Meriden, County of
New Haven, State of Connecticut. The dam is shown on spe Meriden
USGS Quadran%}e Map having coordinates latitude N41733.5' and !
longitude W72745.7"'. ‘

b. Description of Dam and Appurtenances - The dam totals more
than 545 feet in length and consists of several sections; the ,
original stone masonry section with earth fill added to the
upstream and downstream sides, a 115+ foot long earth embankment at
the right end of the dam and a concrete corewall at each end of the
dam extending into the natural earth abutment. The stone masonry i
section is 340 feet long and the earth embankment is 115+ feet in
length. The original masonry dam was raised 3.5 feet in 1912. At
this time the earthfill was added at the upstream and downstream
sides of the masonry and the earth embankment section was added to
fill a low area at the right end of the dam. A concrete corewall ‘
was also added at each end of the dam. At the right end, the
corewall abuts the original masonry and extends through the earth ‘
embankment to 175 feet from the masonry core. At the left end, a 30
foot section extends into the earth abutment and abuts the original
{ masonry (See Sheet B-1). Raising the original dam consisted of
é removing the cap stones and placing a 3.5 foot thick section of
¥

concrete on the dam and replacing the cap stones, raising the dam
3.5 feet. (See Section B-B, Sheet B-1l). The top of the masonry
coping (elevation 312.0) is 7.0 feet wide, 1.0 foot above the
spillway crest and 16.5 feet above the streambed at the toe of the
dam. The top of the earth embankment section is approximately 15
feet wide and at elevation 313.0. The concrete corewall at the
right end is 5.0 feet thick and tapers to 2.0 feet thick at the top,
which is 1.0 feet below the top of the embankment (See Sheet B-1).
The concrete corewall extension at the left end is approximately
5.0 feet thick.

) The earth fill at the upstream side of the masonry is
: inclined at 2.5 horizontal to 1 vertical and is overlain by a rock
fill which is inclined at 1.5 horizontal tc 1 vertical and extends
to 2+ feet from the top of the masonry. A 2.0 foot thick section of
concrete extends along the entire length of the upstream face of :
the masonry core and was placed at the time of the reconstruction .
(See Section B-B, Sheet B~1). The earthfill on the downstream side
of the masonry core is inclined at 2.0 horizontal to 1 vertical and
has a grass cover.

<u

The spillway is 71 feet long, located 90 feet from the left
abutment and has a crest elevation of 311.0. It is a broad-crested
masonry weir of rectangular cross-section with a masonry approach
channel and a downstream face of stepped masonry. Extending from

i the downstream side of the masonry face are stepped masonry
wingwalls at each end of the spillway. At the base of the spillway
there is a cobble apron.

T J




A brick gatehouse is located upstream and adjacent to the
right end of the spillway and accessible by a steel framed
footbridge. Two manually operated gate valves are operated from
within the gate house. One valve requlates a 20 inch blow-off,
which presently acts as a low-level outlet, and the other regulates
a 12 inch supply main which once led to the Bradley Hubbard Company,
but now is terminated.

c. Size Classification - (SMALL) - The dam impounds 216 acre-
feet of water with the reservoir level to the top of the dam, which
at elevation 312.0, is 16.5 feet above the streambed of Harbor
Brook. According to recommended quidelines, a dam with this height
and maximum storage capacity is classified as small in size.

d. Hazard Classification - (HIGH) - If the dam were breached
there is potential for loss of more than a few lives and extensive
property damage to the George Hunter Golf Course and at least two
homes on Westfield Road 3,500 feet downstream from the dam. The
golf course is expected to be inundated by 6.6 to 11.0 feet of water
in the vicinity of the streambed. At the second impact area, one
house located 7.6 feet above the stream would be inundated by 3.4
feet of water and another house located 8.8 feet above the stream
would experience up to 2.2 feet of water in the first floor. 1In
addition, it is expected that Westfield Road would experience some
flooding.

e. Ownership- City of Meriden
Department of Public Works
City Hall
Meriden, CT 06450
Bruce Marks (Director) (203)-634-0003

f. Operator - Owner (See Ownership, above)

g. Purpose - Originally for water supply, presently used for
recreation.

h. Design and Construction History - The following information
is believed to be accurate, based on the available data and corres-
pondence and an interview with the owner of the dam. The dam was
constructed about 1891 by James Kane and Sons, Builders, to supply
water to the downstream factories. The dam was raised 3.5 feet and
the 115 foot earth embankment and concrete corewalls were added
about 1912, This work was performed by Leonardo Suzio, Contractor.
There is no record of repairs or other alterations other than the
raising in 1912.

i. Normal Operational Procedures - There are no formal opera-
tional procedures followed at the dam. The 20 inch low-level
outlet is kept partially open. The 12 inch supply -line has been
terminated and is not functional.

S




1.3 PERTINENT DATA

a. Drainage Area - The drainage area is 0.59 square miles of
mostly wooded, rolling to mountainous terrain located in the
Quinnipiac River Basin. Approximately 8,500 feet upstream from the
reservoir, there is a 700—~foot long ungated conduit which diverts

water into the Bradley Hubbard Reservoir and significantly enlarges

the drainage area. -~ ﬁﬁsb p

b. Discharge at Damsite -~ Discharge is over the spillway and
through the 20 inch low-level outlet,

1. Outlet Works:
20 inch low-level outlet

invert el. Not known 40 cfs (pond level at
top of dam)
12 inch supply main: N/A
2. Maximum flood at damsite: Unknown

3. Ungated spillway capacity
@ top of dam el. 312.0: 223 cfs

4. Ungated spillway capacity
@ test flood el. 312.9: 604 cfs

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

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

7. Total spillway capacity
@ test flood el. 312.9: 604 cfs

8. Total project discharge
@ test flood el. 312.9: 1325 cfs

¢. Elevations - (NGVD based on assumed spillway elevation,
See Sheet B-1).

l. Streambed at toe of dam: 295.5+ ft.

2. Bottom of cutoff: N/A

3. Maximum tailwater: N/A

4, Normal pool: 311.0 ft.

5. Full flood control pool: N/A

6. Spillway crest (ungated): 311.0 ft.
1-4

——




7. Design surcharge
(original design}:

8. Top of dam:

9. Test flood surcharge:

d. Reservoir Length (feet)

1. Normal pool:

2. Flood control pool:
3. Spillway crest pool:
4., Top of dam pool:

5. Test flood pool:

e. Reservoir Storage (acre-feet)

1. Normal pool:

2. Flood control pool:
3. Spillway crest pool:
4. Top of dam pool:

5. Test flood pool:

f. Reservoir Surface (acres)

1. Normal pool:
2. Flood control pool:
3. Spillway crest pool:
4, Top of dam pool:
5. Test flood pool:

g. Dam

1. Type:

2. Length:
3. Height:

4, Top width:

Not known

312.0 ft. (masonry)
313.0 ft. (embankment)

312.9 f¢t.

3340 ft.
N/A

3340 ft.
3400 ft.

3440 ft.

180 acre-ft.
N/A
180 acre-ft.

216 acre-ft.

230 acre-ft.

35 acres
N/A

35 acres
35.8 acres

36 acres.

masonry core section with
earth embankment slopes

340 ft.
16.5 ft.
7.0 ft.




o rr At

5. Side slopes:

6. Zoning:

7. Impervious core:

8. Cutoff:
9., Grout curtain:

10. Other:

h. Diversion and Regulating Tunnel
i. Spillway
1. Type:

2. Length of weir:

3. Crest elevation:

4. Gates:

5. Upstream channel:
6. Downstream channel:
7. General:

Regulating Outlets - The outlet

1.5H to 1V (upstream)
2.0 to 1v (Downstream)

N/A

Masonry core possibly
to bedrock

N/A

N/A

115 foot long earth embank-
ment at right end. A 175
foot long concrete core-
wall at right end of masonry
and 30 foot long concrete
corewall at left end of
masonry

N/A

Broad-crested stone masonry
rectangular weir

71 ft.

311.0 ft,

N/A

1.5H to 1V gravel
original streambed
N/A

is a 20 inch low-level

outlet (blow-oft). An abandoned 12 inch supply main still extends
through the masonry and earth fill section.

1. Invert: Low-level outlet
Supply main

2. Size: Low-level outlet
Supply main

3. Description:

1-6

Unknown
N/A

20 inch
12 inch

Cast iron pipes

¥
]




4. Control mechanism:

5. Other:

Manually operated handwheel
pedestal, gate valve

Supply main abandoned.
Actual length of pipe or
where it terminates is un-
known,




SECTION 2: ENGINEERING DATA

2.1 DESIGN

Available data consists of a plan accompanied by a contract and
specifications between International Silver Co. in partnership with
the Bradley and Hubbard Mfg. Co. and Leonardo Suzio, Contractor in
reference to the raising of the dam; correspondence concerning an
inspection of the dam on June 10, 1965 by John J. Mozzochi and
Associates of Glastonbury Ct; and correspondence concerning an
inspection of the dam on April 12, 1973 by Buck and Buck Engineers
of Hartford, Connecticut. All correspondence is available from the
State of Connecticut Department of Environmental Protection. The
specifications and plan are available at the Town Hall, Meriden,
Connecticut.

The drawings and correspondence indicate the design features
stated previously in this report. There were no engineering
values, assumptions, test results or calculations available for the
original dam design or the 1912 raising of the dam.

2.2 CONSTRUCTION

There is no data available for the original construction of the
dam or subsequent raising of the dam in 1912.

2.3 OPERATIONS
No operation records are known to exist.
2.4 EVALUATION
a. Existing Data - Existing data was provided by the State of

Connecticut Department of Environmental Protection and the owner.
The owner also 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 assess-
ment of the dam, therefore, the final assessment of this dam must be
based primarily on visual inspection, performance history, hy-
draulic computations of spillway capacity and approximate hydro-
logic judgements.

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

data.




SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The condition of the project is fair based upon
our visual 1nspection on May 12, 1980. The inspection revealed
several areas requiring maintenance and monitoring. At the time of
the inspection, the pond level was at elevation 311.0, i.e. 1.0 ft.
below the top of the dam with a small amount of water flowing over
the masonry spillway.

b. Dam

Top of Dam - The masonry coping contains cracks and
deterioration within the mortar joints especially to the left side
of the spillway. There is also vegetation growing from some of
these cracks. The top of the earth embankment portion of the dam is
bare and shows evidence of erosion (photos 1 and 2).

Upstream Slope - The upstream earthfill of the original
dam section was below the water surface level therefore it could
not be evaluated. The upstream slope of the embankment portion of
the dam is irregular and badly eroded (Photo 2). Riprap had been
removed or displaced from the embankment.

Downstream Slope - To the left of the spillway the slope
is overgrown with large trees, brush and tall grass including
numerous animal burrows (Photo 5). At the toe of the slope there is
a seep of 5 gpm and a large wet area. The water from this seep was
clear and flows toward the spillway channel. To the right of the
spillway the slope is primarily covered by tall grass although some
trees, tree stumps and brush exist near the spillway and channel
area (photo 1}). Animal burrows are evident in this area also.
Extensive erosion has occurred behind the right masonry wingwall
forming a large gully several feet deep. There is a large wet area
at the toe to the right of the spillway from which a small stream
develops, flowing at a rate of 4-6 gpm toward the spillway channel.

Spillway - The masonry spillway crest is in fair condi-
tion although there are some cracks and seepage through the masonry
joints (photo 5). The approach channel is clear and free of

obstructions. The training walls adjacent to the spillway crest
show signs of slight erosion., Grasses and vines are growing from
many of the joints in the masonry. Mortar is also missing from many
of the joints (Photo 5). Seepage was observed from the joints of
both training walls with flows averaging less than 1 gpm. The
downstream face of the spillway is in fair condition although the
masonry is a little eroded (Photo 4). The discharge channel is
filled with debris and overgrown with trees and brush (Photos 4, 5
and 6).




C. Appurtenant Structure ~ The exterior of the brick gatehouse
is in fair condition. In several areas, the concrete at the base of
the brickwork, is deteriorated and the steel sheeting covering the
vertical sides of the concrete base is pulled away or missing from
the concrete. The wood decking, of the steel framed foot bridge is
missing which makes entry to the gatehouse difficult,. The wood
floor inside the gatehouse is badly deteriorated., The handwheel of
one of the valves has been removed from the pedestal.

d. Reservoir Area - The area surrounding the pond is generally
wooded and undeveloped. There are steep wooded hills to the east
and northwest and a golf course to the west of the dam.

e. Downstream Channel - The downstream channel is the natural
streambed of Harbor Brook. The channel was very overgrown with
large trees, brush, uprooted trees, and assorted grasses. It is
difficult to define the actual channel.

3.2 EVALUATION

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

1. Significant seepage through the masonry has and will
continue leaching the cement mortar joints thus weakening
the masonry and decreasing stability. Freezing and thawing
of this seepage could result in displacement of the stone-
work and/or possible failure of the masonry.

2. Vegetation growing through the masonry joints could lead to
displacement and/or possible failure of the masonry.

3. Cracks between the newer concrete and the upstream face of
the original masonrvy (See Sheet B-1), allow water to flow
through the masonry section thus possibly leading to
adverse seepage through the dam.

4. The lack of riprap or other suitable protective cover on
the top and upstream slope of the embankment portion of the
dam will permit further erosion which may possibly result
in failure of the structure.

5. Trees, brush and burrowing animals could promote piping
and/or seepage by creating flow paths, either along root
systems or through holes, in the embankment. Trees, if
uprooted may produce depressions which may be critical to
the stability of the dam.




Seepage and wet areas at the toe of the downstream embank-
ment could increase and lead to instability if not properly
monitored.

The wood decking is missing from the footbridge leading to
the gatehouse, making it difficult as well as dangerous to
get into the gatehouse.

S




SECTION 4: OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 OPERATIONAL PROCEDURES

a. General - No formal program of operation is in effect. It
was reported that the low-level outlet was opened in the summer of
1979 to provide water to a public swimming area downstream,

b. Description of any Warning System in Effect - No formal
warning system 1s 1n effect.

4,2 MAINTENANCE PROCEDURES

a. General - There is no formal program of maintenance or
inspection at the dam.

b. Operating Facilities - No formal program for maintenance of
operating facilities 1s 1n effect.

4,3 EVALUATION

Operation and maintenance procedures are not performed. A
formal program of operation and maintenance procedures should be
implemented, including documentation to provide complete records
for future reference. Also, an emergency action plan as well as a
formal downstream warning system should be developed and
implemented within the time frame indicated in Section 7.1lc.
Remedial operation and maintenance recommendations are presented in
Section 7.3.




e

SECTION 5: EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 GENERAL

The Bradley Hubbard Reservoir Dam drainage area is 0.59 square
miles of wooded rolling to mountainous terrain. An ungated conduit
upstream, diverts water to the reservoir and substantially in-
creases the drainage area (See Sheet D-1).

The dam is basically a low surcharge storage - high spillage
type project. The available storage reduces the outflow from a
Probable Maximum Flood (PMF) from 1500 cubic feet per second (cfs)
to 1325 cfs and the % PMF outflow from 750 cfs to 620 cfs.

5.2 DESIGN DATA

No computations could be found for the original design of the
dam or the subsequent raising.

5.3 EXPERIENCE DATA

The maximum discharge at this dam site is unknown and no
information was found to indicate that there have been any problems
{including overtopping) arising at the dam.

5.4 TEST FLOOD ANALYSIS

Based upon the U.S. Army Corps of Engineers "Preliminary
Guidance for Estimating Maximum Probable Discharges" dated March,
1978; the watershed classification (rolling to mountainous) and the
watershed area of 0.59 square miles, a PMF of 1500 cfs or 2550 cfs
per square mile is estimated at the damsite. In accordance with the
size (small) and hazard (high) classification, the range of test
floods to be considered is from the % PMF to the PMF. Based on the
hazard potential associated with a breach of the dam, the test
flood for Bradley Hubbard Reservoir Dam is selected as equivalent
to the PMF. The pond level at the start of the test flood is
considered to be at elevation 311.0, which is at the spillway
crest., Peak inflow to the reservoir at the test flood is 1500 cfs;
peak outflow is 1325 cfs with the dam overtopped by 0.9 feet. Based
on hydraulics computations, the spillway capacity to the top of the
dam is 223 cfs which is equivalent to 17% of the routed test flood
outflow (Appendix D-6).

5.5 DAM FAILURE ANALYSIS

Utilizing the Corps of Engineers April 1978 "Rule of Thumb
Guidance for Estimating Downstream Dam Failure Hydrographs", the
peak failure outflow due to a breach of the dam is estimated to be
11,700 CFS with an estimated flood depth of 7 Ft. immediately
downstream of the dam. The flood routing was performed for peak
failure outflow with pool at top of dam. The prefailure flow in the
brook is estimated to be 223 CFS and flood stages are estimated to
increase by 4.3 Ft. and 7.9 Ft. at the initial and second impact
areas respectively.




The estimated peak flow rates and peak flood depths at four
sections downstream of the dam resulting from a dam failure are:

D/S Section Flow Flood Depth Velocity
(Ft. From Dam) (CFS) (Ft) (FPS)
At Dam 11,700 7 -
1350 10,100 9.6 11
1950 9,400 6.6 11
2450 8,500 4.5 6
3800 6,000 11 5

As discussed in Appendix D (D-23 & 24), a flood of this mag-
nitude would inundate a significant portion of George Hunter Golf
course and flood at leas: two houses on Westfield Road. The flood
depth in the golf course, considered as initial impact area, would
vary from 6.6 ft. to 11 ft. in the vicinity of the existing channel.
At the second impact area in the vicinity of Westfield Road, the
house located north of the road has its first floor 7.6+ ft. above
the channel bed, and would be inundated with 3.4+ ft. of flood
water., Similarly, the house located south of the Westfield Road
would be unundated with 2.2+ ft. of water, since its first floor
elevation is 8.8+ ft. above the channel bed. 1In addition, it is
expected that three culverts would be damaged and Westfield Road
would be inundated with 2.5+ ft. of water at two locations.

Based upon the hydraulic and hydrologic analysis, the dam has a
high hazard classification with a potential for loss of more than a
few lives upon failure of the dam.




SECTION 6: EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATIONS

The dam is basically in two sections. The main section is the
original stone masonry dam with earth fill added on the downstream
side, and earth and rock fill added on the upstream side. The
second section is the newer part of the dam added in 1912. This is
an earth embankment with a concrete corewall, both of which abut
the right end of the masonry core., This section was added to fill a
low area resulting from raising the original dam 3.5 feet in 1912.
The concrete corewall at the right end of the dam extends for 175
feet, through the earth embankment section and into the natural
earth abutment. Another 30 foot section of concrete corewall was
also added to the 1left end of the dam. The dam was raised by
removing the cap stones, placing 3.5 feet of concrete on the top and
replacing the cap stones (See Sheet B-1, Section B-B). The
inclination of the rock fill on the upstream slope 1is 1.5
horizontal to 1 vertical and the inclination of the downstream
slope is 2.0 horizontal to 1 vertical.

The visual inspection revealed a series of maintenance and
repair related problems which, if not corrected, could compromise
the stability of the dam. In summary, these would include: 1)
cracking of the masonry joints and between the newer concrete and
the original masonry, allowing seepage to occur through the masonry
cap stones and through the spillway section, 2) seepage of approxi-
mately 5 gpm (clear water flowing) and a large wet area at the right
and left ends of the toe of the dam, 3) animal burrows, erosion and
fairly large trees on the downstream slopes, 4) erosion and lack of
slope protection on the earth embankment section to the right end
of the dam, 5) the poor condition of the gatehouse and operating
facilities, See Section 7 for recommendations and remedial
measures.

6.2 DESIGN AND CONSTRUCTION DATA

The drawings and data available and listed in Appendix B were
not sufficient to perform an in depth stability analysis of the
dam. No engineering assumptions, data or calculations could bhe
found for the original design of the dam.

6.3 POST CONSTRUCTION CHANGES

Post construction changes of the project consisted of raising
the crest of the dam 3.5 feet and the addition of 115 feet of
embankment and a concrete corewall at each end of the dam to
increase storage.

6.4 SEISMIC STABILITY

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




SECTION 7: ASSESSMENT RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a, Condition - Based upon the visual inspection of the site
and past performance, the project appears to be in fair condition.
However, there are areas which require maintenance, repair and
monitoring.

Based upon the Army Corps of Engineers' "Preliminary
Guidance for Estimating Maximum Probable Discharges" dated March,
1978, the watershed classification and hydraulic/hydrologic compu-
tations, peak inflow to the lake at the test flood is 1500 cubic
feet per second (cfs); peak outflow is 1325 cfs with the dam over-
topped 0.9 feet. Based upon our hydraulic computations, the
spillway capacity to the top of dam is 223 cfs, which is equivalent
to approximately 17% of the routed test flood outflow.

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 and
sound engineerng judgement.

¢. 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 per-
taining to the following items. Recommendations made by the
engineer should be implemented by the owner.

l. A detailed inspection of the spillway and spillway channel
when no water is flowing over the spillway to check for
seepage through the masonry and erosion of the cobble apron
at the base of the spillway.

2. Determination of the origin and significance of seepage and
wet areas at the toe of the downstream embankment.

3. Removal of all trees, tree stumps, and brush from the
embankments and the spillway channel. This should include
removal of root systems, proper backfilling and regrading
of eroded areas.

4. The upstream slope of the embankment portion of the dam
should be regraded, riprap placed on the upstream slope and
slope protection placed on the top of the embankment which
will resist the frequent foot traffic.

5. A hydraulic/hydrologic analysis should be performed to more
accurately determine the adequacy of the existing project
discharge and the overtopping potential.




6. Sealing the cracks between the newer concrete section and
the original masonry to prevent seepage through this area.

7.3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following
measures should be undertaken by the owner within the length of
time indicated in Section 7.1.c, and continued on a regqular basis:

1. Round-the-clock surveillance should be provided during
periods of heavy precipitation or high project dis-
charge. A formal emergency preparedness plan should be
devised so in the event of an emergency, evacuation may
be implemented in a prompt and organized manner.

2. A formal program of operation and maintenance pro-
cedures should be instituted and fully documented to
provide accurate records for future reference. The
maintenance procedures should include a monthly
inspection by the owner or owner representative.

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

4. The vegetation should be removed from the masonry
joints and all masonry repointed.

5. The gully on the downstream slope along the right
spillway training wall, and any other visible slope
erosion, should be backfilled with suitable material
and proper slope protection placed.

6. Decking should be replaced on the footbridge to the
gatehouse and fencing to protect against vandalism
installed.

7. Flooring should be replaced in the gate house.

8. The gate house door should be repaired.

9. The gate valve mechanisms should be repaired, cleaned,
lubricated, and painted.

10. The discharge channel should be cleared of trees, brush
and logs, and the cobble apron repaired to prevent
erosion at the base of the spillway during high
spillway discharge.

11. Animal burrows should be evacuated, properly backfilled
and slope protection placed.

7.4 ALTERNATIVES

This study has identified no practical alternatives to the
above recommendations.
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BRADLEY HUBBARD RESERVOIR

EXISTING PLANS

"International Silver Company and Bradley and Hubbard Mfg. Co.,
Dam at Storage Reservoir"

No date or signatures.
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THE BRADLEY & HUBBARD KFG. CO.

L L R X L L

 RAISING PRESENT DAM
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of tho rirst Part a.nd

..-««contnined "'f:to furuiah an nccunry hbor nnd toolu, and to
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Eve o

' upper oourueu of stone on the tpillwny lhlll bo rcmoved and ::
" placed at convcnient Places on thc unbnnkment. All looae ]
_,-tone and nmrtar on top of the nalonry wall nhnll be removod

* water from ome to two feet as directed by the ongineer.

B A 3/3' square steel rod 8 feet long bent nlAIhovn on the plnnc

'ivfoe§~or -uohllangth that all the concrete in tha-necticn can

be placed in the same day. At the end of each section a

- Tl

house about threec feet ans five inchee; tihe construotion of
additionnl embankments on boih sidea of the present dam; and
the construction ¢f an earth dam with concrete core wall ct
each end of the present dam,

' All materdals shail be provided by the contractor,
aznepting that stone suitsble for use in the work may he

obtlined on the property of the International 8ilver Co., and

cm!ho Bradloy & Hubbard Mfg. Co.. ' | . -.Q{a-

o ' e
\};:f*{ All 'ork ‘shall be done atrictly in aocordancc with jﬁg%:
AR ~ TRt

tho plan on rilo in the orfioo of The Brndley & Bnbbard Krg. T T
. ur-‘ Ry R -
,‘.(2) mrrzou 0 m PRESENT DAM. '.g..'t R T e T

the coping stones on the prenent dun und the two

no'

s0 us to give a good bond between the new ooncreto and - nauonry. ,ff;
e A concrete wnll shall bes built on top of this ma-onry' i“
of tho size and Aimensions shown on the plan, - The concrete - -wfdf

tuoing on the baok of the dam shall be carrild do'n into the %'?j%'

| uhall be placed in the concrete and spaced cvery two feet as

'f:lhovn on the plan.

L . 'The . dax shaell bde divided in sectiona of about firty

,',,”

vertical groove shaped as directed by the engineer, shall dbe

". made in the conorete {o form an expansion joint. The end of

each section shall be olled, before the concrete in the next .

section is placéd. B-4

seasiasss it




ERRL P

'f; reputation fbr uniformity and quality. It shall be Ary

planed planks., Adjoining planks of the same mold shall he of
the sanc thickness with the edges beveled, or ton~uus and
grooved to makc the joints water tight.

A11~ molds shall be thoroughly cleaned of all cement
before boing used. Teformed, hroken, or defective molde
~shall be repaired or removed from the work.

. 'rhe molds shall be allowed to remain in place a

and free Vfromlltmpl; be _gz:_qu_nd 80 finely that ninety-two
jnr oont -will Ipnu a -1075"614;1{ ten thousand mesuheAa to the
lquai'o inch; md parts ot neat cement ons half 1nch 1n
thicknua nnd three innhu 1n dimeter with thin odgos :han o

not crack in -etung or uhen 1morsod in uter uintained at

a tempernturo of one hundrod and nventy-ﬁve degreeo l?ahrenheit

!ho col.or shall. renain nnifom over the ufnole surfaca or the
. -ocmont arter beoouing hard, and not show yollwuh spotl,

‘hcther tha pat- ‘are set 1n air or in water. '_
T. e ' -
-'\‘ Briqnetts, molded or neat cemcnt,ahau have & tensil

l
", hf

.trongth of ut laut' one hundred and £ifty pounds per square

'~i

1nch nfter twanty four honrc Mraion in water -~ the briquett'
' to be placed in nter mmdiately after being ut - and at least

five hundred pounds nrger one day in air and six days in water; B-5°

and shall show a gradually increasing strength after that time.




the wall shall be covered with a thick bed of mortar and the

coping stcnes set thereon, If so directed by the vnsineur,

the paving in the cobble apron next to tne spilliway shall be

’;r;ﬁovéd for a width of about three feet, and a section cf con-

- &2
?rata about two feet deep be thoroughly rammed intc the epace.

pwit
ke

1onl urried np vith u&n to tho undor ude or the sand

f e p.\p..

'- The hdder 1n tho gu'tc wnl .and the gato N

Cnorw P ,',,, . - . - R
< .. W BRI i nal

The cu'th on the site of the core nlh ahall be cx'-

LY

.__f-‘.-étvated down to rock, and a tronoh shan. be exca'uted in the o

rock 1f nooun.ry, to a snrfioicnt depth to sscure & good ]
roundat!.on ror the ooncrete. ‘rhe vidth or the excavation -zmn

-1

‘bo 'thc nme width as the core nn ‘
L o On the site of the ambankmants for the core wall, all
lon, stunpu. roota, and other vogotu‘ble matter shall be grubbded.
' out and mond from tha entire area to be covered by the now
vork. Iho lom -hn.u be puod at -cno side of the excnvation
md bo uud tor :urfming thn cnbnnhncnta. .

» The loam on tho m‘banhuntn in front of thc present
S .dm sh-.ll be moved bptore building the mdditional eabank-

< M @ e

veow X . nmt.. g .‘ s. .
7 - . i "\g T o
- '.l'he omlvation for the ooncrete on back of the

. 4 n -" P L -
i hi TR R A I s

‘ presont dam lhlll bo oarried down into the selected material,
a.nd rrcm ona to two reat into tho vator, as directed by the

* "‘
‘."-‘HYL'. . B= 6
onginoor. ChE




Wherever yrock is encountered in the ezxcavations it ‘
shall be stripped of earth and the engineer notified thet he

m orou-uection the same.

spechl oare shall be taken in preparing the foundae~

»-"-‘ n";p* Q‘:\Q 1
o ileions Lor. ths core wall to shatter the surrounding rock as :
8 W‘WWP"J ER n
T possibla. A1l loose rock urust be removed, ameyit

. e -, - LS R B
I . PR
v -m-

LA

Arter the lonm nnd other aoft mterial hac bcen ro-

e moved rrcm the site of the mbankmenta the urth beneath lhl.ll "'

| e b' 1°°'°“°d by P1°'in8 or ha.rrow:lng to secure ‘& bond between ﬁ_”

the nntm'al soil and thn new ndter:lni. *‘-;." o T

Only aelected material vhich win "paok' when . _‘. el
1n :hc mbankmnf. on t.he .

noi:tened and tmped :hall be used,

"" "u 7.' -

nter aidc of ths core \rall. At the back or the present dm s
*h" 1‘1!’ rap ahall be remored ae low as the water in the

. ruorvolr ‘will pemit, and 'be replaced vith oelootad matorm. ;

o The down ntrcm -ide of the cora va.ll embnnkmont,

' . -
R4 . PR

':, and tho abanhnent 1n tront or tho bre-int dnn uy bo nado
of éravel or other uterial which vill tom u aolid bank. No
tgmpa or othcr vegetn‘ble aubstances, and no atonal which are

‘: too hrgo to ‘be. thoroughly bedded - by the tumper- shall be

) N ';.;"' Wt

LI

Ty .. u..a. e T
[ The mterial ror the um'ban.lmenta lhall ve taken
rrom tho exoo.vation for the core walls oxr rrom thc reservoir
buin ‘belov the ‘rlow line, It shall be deposited in hori-
zoutnl layurs not exceeding’ 8ix inches.in depth, be sprinkled

with water, and thoroughly tamped with heavy iron tompers. The

amount of water used, and the extent to which the gm;;erial

shall be tamped shall be regulated by the engineer - €

T e S U




slops of onc on two, The up strean or watyr face of 4Lt e
bangment shall Lo  cevered wlilh »ip wep Lo 8 levil Lwo feet
above the level of the top of the epiliway, The rensinder
of the embankments suall Lo ccvercd wiinh a layer of biuck
f} ioaq to a depln of at leant six inches and be well seeded with
A-;'gfagé;qr the variety determined by the engineer,
- . Tho rip TRY nh&ll be cumpcaed of sound and durable

’v”'-

I{?&.»

Fr AN, .

',,_;*togothcr, tho intcr-tieet botwaen the 1argerés§onen ‘being

¢1¥'~- o

! SRR chinked up witn spalls and amnli tones ‘to mnke a amooth and

r xoanpact snrtaoo. After the rip'rup'is 1-14 sand or grcvcl ; ?*L_

3 uhall be apruud over the uurface and'he broo:ed 1nto the

jointe until all lpaces botwecn the stones are aolidlf
[EtLTY PR e e "
m nocr yox, © N

’A

*2;3§ﬁ5”~» The rip rlp on the upstrenm slope ‘of the present |
dam ahnll bo ooversd to n depth of dbout tvn foot with broken

rock or a iize which can he hnndled by one mun. The faoce of
this rock 7111 shall be grudod on & slope of one on one and

one half, 3 . fﬁﬂ
(8) . com: vm. 4"'“ ] ' *c
;szugafﬁt'w x5 i:ébncfcte coro3wn11 sﬁnll'be uilt at both ends of’
;Ef:._f . ~'the prosent dnm,,and be9ext;§d;é;i§¥o~the natural bank at each
Y N Fres

T tide ll dirocted by‘the ngineer. It~shd11‘hn roundod on
- solid rook, and bo carriod up '1thin one foot of thn top of
- the cmbunkmont.a.u'~' R '

u i_,.,-

R

e T j (9) . CONCRETR. S

~ff-"-"‘*“‘ SRR o v

- YA All oonorete used in the vork ahall be composed of “
-one pnrt or cemcnt, two and one hnlf parta of fine, and four

T ©- B-8
and .one half parts of coarse aggregate.

3q§,1003t.one foot in depth.“ the ctoncl sh:ll bc*-at hy hand cloloh; 




m

the surface shall be washed with a thin grout of cement and
sand and be floated with soft wooden floats until the surface
is smmoth and hard.

' The concrets and'mortar ghall be made in concrete

mixing machines of approved form, The ingredients for a

2 'bntoh' nhall be assembled in suitable meusuriug hoxes before

ffo, ;.fbeing plaoeq 1n the mixer. The cament and sand shall first

>

be miz:d to a thin mortar, thc stone after'urds added, ;nd tho';
' : "nixing continued nntil a humogeneoue mixture 13 obtainea'
S fg ths oonorete ahall be mixnd 'unt' hut the ax:ctﬁ'

of the torms. - ;f;,;'* - *"” | . o
: ro work 1n ooncroto -hall be done ‘when the temp°=¢P s

ture é 4polow'rroezing. S sl C v
’ ol " ’ b Lt

. Thc surfaoe or theu;oﬁk, .the top of the preaent dan,.””

. and concrete ihiéﬂ‘hna aet shall be covered with a thin layar fla~‘
7';_' of nortar batore tha placing of any concrete thereon, The
mortar lhall be compoaed of one part of cement and two and
one. hnlf parts of sand, ; ) -

J’ 'hare new masonry 1: joined to old, the surfaces of .
the old conarete ahall be cleaned or all laitance, and eort oxr :
loose cement, by ucrubbing with wire bruahol,nnd be thoroughly
i R wushed. me '
(10) vomus. . L

The ronms‘or molds ror the difrorent pnrta of the

work uhsll be built of the exnot shape of the atructurcs which
they are to form, and be of auftioient atrength and rigidity

to permi+t of the conorete being thoroughly tamped and compacted
without springing or warping them frpm‘that sﬁnpc. B-9




clent amount ol oement on hand to permlt of its buing tusted
before being used.

The cement shall hs kept stored in a tight ched eo
oconstructed that the cement will bg protected from the
weather and from dampness from the ground. '

A barrel of cement shall be reckoned as three hundred

by a. niave vith one quarter or an 1ach menh. Only hard,

dnrable stone '111 'be acoepted.-n e . 'Jx
(13) mucx. TR I ‘

J i ' Th nglk used in the gate house foundation shall be )
rogular and unirorn in ahapo and aize, with full sharp oornera.'.
2 und bc h-rd burnod ontirely th:ough. They shall be thoroughly
vat with wtter bctoro ‘bedng lnid. and have, tull oement Joints,
ct bed side-. gnd ends. whioh ahgll be madc nt one oparation J:'

L o RN -.n-‘

tnd not by working the nortar in arter the brick ET laid.'

.;.'

L A AT
.......

\Zha Jointq*shallfbﬁ proparli'ptruck on tha‘tnoo of" tha work"*-

'l.
‘a x" e Lt ud {\,. ‘.-?' L Yas

(14) sv'm St
The steol rodu nsed 1n tha work ahall be of the stze

l
B
¥
+

{l

sho'n on tho plnn.‘ They ahall ‘be placed in the vork in such
-anner aa to be thoronghly covered with ooncrete, and shall
be truly bcnt to thn form directad by the enginser,
(15) ‘momcnon ‘OP WATERSHED.

Al bulldinga for housing the men or a&nimals em-
ployed on the work shall be built on land entirely off the
watershed of the present reservoir. They shall be kcpt at

L AV OF SN R.I1N

.
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TiITE BRADLLEY & HURBRBARM™ 17%G.

s G o G Vv an 4w Gn o Ay

Ky

(¢

PREFm TR

MERIDEM, CONM,

ESTIMATE OF QUANTITIES,

. . o — Y3 - . ..
I AotV VOG- cr N VO I YT R

..

o,

DAM

Barth Excavation = = = = « = = « « o
Rock Bxcavation = « = « « = « o =« =
Rolled Earth Rmbankment = = = =~ « =
CONCYEte = = = @ = = = o = a -~ -
Rock PI11iNg = = « = = =~ = = = = = «
RIPRAP = = = = = @ = 0 = = ~ = = =
Stee)l = = = = = ~ =« c - - - - -~
Coping stones to be rmoved = =~ = - =

Brick for gate house foundation - =~

The above quantities are to be

approximate, The International Silver

& Hubbara Mfgg. Co. reserve the right of increasing or

diminishing the same as may be deemed nec

enginaer,

B-11

500 cu. yds. Tlea
- 10 cu, yds, 35
- 1200 ou. yds. ‘-°°
700 cu, yds. A
250 cu. yds. 3
- 75 sq. yds. >
- 3000 1bs. /e
- 425 lin, ft. Vel 7
- 7000 258
yia

considered only as

Co., and The Bradley

essary by the

-
|5)




cT=/32 7
No._ ML 3 WATER RCSOURCES YcoipIssIoN ) Ly
SUPEKVISION OF DAMS = L o p, 6 Zodm9S. 7 77
Inventoried INVENTORY DA;A 7
By L\&S K

L A a A Al=-53:3

Name of Dam or Pond _3iAdel’y HUBBAWD  REYcRvoR

Date \V dvvL 1163

o

Code No. Qu 134 R T NS

Nearest Street Location L eSTHiELh  RuUAD

Town HMpaben

U.S.G.S. Quad. *WwRibDeéwn

Name of Stream _H4ARBoR BRook
Owner __CownabIi CUTTTEICHTT AM—fomebmsto.  C |7 OF NERIDEN

‘. * Address ArRiw Cttl/ :

MNvadir
173

>

Pond Used For WATER  Suetey () oR G595
3.9

Dimensions of Pond: Width _500 V€iV Length _3cwe €67 _ Area 4@ AcCRes

Total Length of Dam L8O FeoT Length of Spillway _4¢ FeéuT

Location of Spillway __ EAST cnd  oF DAM

Height of Pond Above Stream Bed (S FueeT

Height of Cmbankment Above Spillway 3 -Feer !/

Type of Spillway Construction MASon ity

Type of Dike Construction MASON Y

Downstream Conditions { tEwdS QRonds

i

Summary of File Data

Remarks

- —— — ~ e

Wonld Failure Canee Domage? _ YeS  B=12_ Class _B -




May 3, 1965

John J. Mozzochd and Associates
217 Hebron Avenue
Glastonbury, Connecticut

Gentlaman:

Under the terms of your contract as consultent
to this Commiselon, will you please inspect amd report
on Bradley Ihibbard Rescrvolr in Meridem. There s a
proposel flood control project at Daldwin Pond
imunediately downstream and for this reason we would
like to know tlie present condition of Bradley Huhberd
Reservoir.

The Bradley Hubbard Reserveir is just aust of
Route 15 on ti.c cast side of the Meriden Quadrengle.

Very truly yours,

William P. Ssnder
Engincer - Geologist

P ——

YL
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. Cren nLOUULES
' o _C_?M_;sszor\r
< e ED
JOHN J. MOZZOCHI! AND ASSOCIATES L GLASTONBURY. CONN.
‘2 7 HEBDRON AVENUE
CiVIl. ENGINEERS fas HONE 653-0401

'R.l P e ophOVIDENCE 8. R 1.

'Iunc 14, 1964—7 "

JOHN MOZZOCH_L
—_— 'T“' OAsrz 1.0420

ASSOCIATES

OWEN J. WHITE
JOHN LUCHS, Ja.
£CTOR L GIOVANNINI ReeLy To. Glastonbury

William P, Sander-Enginccer - Geologist

Water Resources Commission

State Office Building

Hartford 15, Connecticut Re: Our File 57-73-68
Bradley Hubbard Reservoir
Meriden, Connecticut

Dear Mr, Sander;

In accordance with your instructions of May 3, 1965, I made an inspection
of the referenced dam on June 10th and found that it is in substantially good condition.
There is some minor leakage noted around the spillway which appears to be due to the
need of pointing of joints below the large sandstone capstones. This is a matter of
routine maintenance only and should not be construed to be of any immediate importance.

The dam itself is about 460' overall consisting of an earthen dike about 100'
long on the west end, a center masonry spillway section about 80°' in length and 18’
high with about a 12 inch freeboard, and two masonry capped abutment sections having
concrete cores and earthen slopes, about 180' long on the west of the spillway and
about 100' long on the east side, beinj apparently constructed to act as supplementary
additional spillways, with about 12" freeboard to the earth dike on the west end.

reo 4. eeT I * L= S go't L . el e
| I 657
e ~ o . - - :{LF/‘/
- i ! S MARILRY  CAP ‘. [T WG LA LU
=T T e s o
~ col ! 4 T
~ | . - 1
T ¥ oI R
\\ l oAk MEDON N 4L _
Mo ~ ST . -
¢! ~ } il 1 1 .
~ — 7 £ 4
o~ u = PR - -

In my opinion, this dam is in perfectly safe condition and should not be a
cause for concern to any structure immediately downstream.

Very truly youzs, )
Ao A M bl
JJM:hk B_14 Jolin J. MdzzocHi $fd/Associates
(_/Civil Endineers

e




Mr. BeElden A. Philbrook

U. S. Department of A3riculture
Soil Comservation Service

0l1d Bookstore Building

Route 195 !
§torrs, Connagticut X
Dear Mr. Philbrook: |

Inclosed is a copy of a rcport from ons of our .
consulting enginaers on the presant eondition of the . -
Bradley Hubbard Reservoir in Meriden. M. Johm Coery :. -
of this office acked me to send you this ow o :
connection with the flood eymtrel project trea, . -

.

We trust that thie mmxon will bdci,mu&

.2 .t
b - -
Y
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BUCK & BUCK
ENGINEERS

98 WADS'. ORTH STRELT, HARTFORD, CONNECTICUT 06106

JAMES A. TROMPEON MEBNRY WOL(OFL BUK

HOBINBON W, NUUK 1e31.10068
RORINAON b, BI('E

LAWERANCS F. BUUR 1938-1000

COMM, 5713-76 April 26, 1973

‘ Mr. Victor Galgowski,
’ Department of Environmental Protection,
Water Resources Division,
State Office Building, '
Hartford, Connecticut 06106

Re: Bradley Hubbard Reservoir Dam
Meriden
Dear Vic:

We inspected the subject dam on April 12th, and found the cap
stones in need of pointing. Leakage through the dam, under the
cap stones is beginning to errode the downstream earthen face of
the dam, We also noted woodchuck holes on the downstream slope.
These holes should be plugged and the woodchucks eradicated,

The repointing of the cap stones should be done from the up-
stream side and it may have to include complete rebedding of some
stones. All of this work may be considered ordinary maintenance
that does not require a permit. I suggest that the owner notify
your office when the work is being done so that you can make a
follow-up inspection,

Sincerely,
BUCK & BUCK g
e '/ /
AN 4 /

James A_, Thompson
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10 May 1973

The Honorable Abraham G. Grossman
City Hall
Meriden, Connecticut 064%0

Res Bradley Hubbaxrd Reservoir Dem
Mexiden

Dear Mayor Grossmang

A recent inspection, by one of our consultants, has indicated
the need for some maintenance work on the subject dam.

In general, the cap stones need to be repointed from the up-
stream side and this may include complete rebedding of some stones.
The present condition of the cap stones is allowing leakage through
the dam and subsequent erosion of the downstream earthen face of
the dam. Also noted on the downstream slope are woodchuck holes
which should be plugged and the woodchucks eradicated.

The work involved would most likely be considered ordinsry
maintenance and would not require the issusnce of s permit by this
office.

Will you please notify this office within two weeks as to
your fi.tentions in regard to this matter.

Very truly yours,

Victor F. Gelgowskl
Supt. of Dam Maintenance
Water & Related Resources

VFGiljg
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| OFFICE OF THE MAYOR MAY1819M3 ¥
! I ‘ MERIDEN, CONNECTICUT 08480 BEPY. Gi EiooltuMdEMiAL 3
“ PRECLRVATLH 8 COf R
ABRAMHAM G. GROSSMAN o Y v
l MAYOR -
£
May 15, 1973
' WATER & RELATID
RESOURCES -~
l RECEIVED
,. Dan W. Lufkin, Commissioner MAY 2 11973
‘ Department of Environmental Protection .
l State Office Building ANSWE...
Hartford, Connecticut 06115 REFERLED - q§,
FILED f'géﬁajt
Re: Bradley Hubbard Reservoir Dam - Meriden R

Dear Commissioner Lufkin:

I am {n receipt of your transmittal of May 10, 1973
in which you indicate that a recent inspection was
made by one of your consultants relative to the
subject matter.

Could you please furnish this office with the name

of the consultant and his complete report so that we

may make a determination as to the condition of the

Dam, the extent of his recommendations relative to the
work to be accomplished and any recommendations you have
for carrying out the work.

The generalities which you point out in your communication
cannot form a basis for the course of action that must be
taken by the City of Meriden.

Upon receipt of the information requested herein, I will
transmit such information to the Board of Public Works
for thefr considerations,

Thank you for your cooperation.

’ FSN:cag B-18
cc: Public Works Dept.




JOHN D. QUINE
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MERIOEN, CONNECTICUT 064530 VE!

July 8, 1974

Douglas M. Costle, Commissioner
Department of Environmental Protection
State Office Building

Hartford, Connecticut 06115

Re: Crescent Lake (Bradley and Hubbard Reservoir
Dam) -~ Meriden

Dear Commissioner:

Pleasc be advised that a transmittal dated May 15; 1973
from former Mayor Abraham G. Grossman to former Commissioner
Lufkin has gone unanswered.

The generalities pointed out in the letter cannot form an
organized basis for a course of action. Would you please
furnish the City of Meriden with the following:

1. The name of the consultant who inspected the dam.

2. A complete report of the consultant's inspection and
recommendations.

3. Please advise me if you are prepared to pay the cost for
an engineering inspection of the dam.

4. Please advise me if you are prepared to pay for the cost
ol the design services.

5. Please advise me if you have any programs by which financia
and technical assistance is available to make the inspectio
prepare the necessary engineering documents for repair and
to pay for the repairs as necessary.

It is noted in your transmittal of May 10, 1973, that the
woodchuck holes should be plugged und thce woodchuchs e¢radicated




- w
. 4

Please send me the proper procedurc for plugging the wood-
chuck holes and eradicating the wooudchucks.,

Upon receipt of the information requested herein, I shall
transmit such information to the Board of Public Works

for their action.
Thank you for your cooperation.

Very tr

John D, Quine
Mayor

JDQ:cg:N

cc: Victor Galgowski
Supt. of Dam Maintenance

B-20
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A STATE OF CONNECTICUT

DEPARTMENT OF ENVIRONMENTAL PROTECTION
) STATE OFFICE BUILDING . HarTropo, CoNNECTICUT 06115

17 Jaly 1974

Honorable John D, Quine
City Hall
Meriden, CT 06450

Res Bradley and Hubbard Reservoirs

Meriden P
lear Mayor Quinet .-.,’, B
. e e, !
Comuissioner Costle has directed me to roply to your letter of July 8, 1974 N

periuining to the subjeot dam,

I am enclosing a copy of our conWo inspection report; also informs 4
tion on woodchuck eradication. W

As indicated in my letter of May 10, 1973 to the former mayor, the required *
work at thie site is of a maintenance nature and would not require a oorstruotion
permit from our office., From the standpoint of a sound dam maintenance program the
repairs are warranted. : .

Responsibility for maintaining dams rests-with the owners of sush strustures, =
The Department of Envirommental Protection does not have. nnu.(blo funds to pnvldn o
financial assistance for this type of work. FE

Woodcl uck infestation of earthen dikes or dams is a matter that can not be
treated 1ightly. Burrows dug into these structuyes can weaken the structure and
lead to failure. Of the enclosed suggested methods for woodohuck eradication, we
find gas bombs to be the most effective. I am sure members of your Public Works
Department are familiar with this technique. The Wildlife Unit of our department
will provide additional information and suggestions if needed. The person to cone
tact 15 Dennis DeCarli at 566.2841,

After woodchucks have been eliminated from a dam, it is advisable to excavate
around the burrowa and refill the void with suitable well tamped materisl. An
erosion=preveniive ocover should be provided for the disturbed surfece. An alternate '
procedure is to fill the burrow with a conorets slurry. The important factor is % !
seal channels through which water could seep and eventually lead to erosion and ‘
failure of the dam, ‘

I sincerely hope that the foregoing information will enable you to take the
action neceesary to place this structure in satisfactory condition, If you have ’
further questions, please do not hesitate to ocall.

Very truly yours, (

' - £ |
Vietor P, Jalgowekt . .
Bupt. of'Dn Madfrtenance “ - 3
Vater & Related Rsowireee '
T.lm DO, mm ‘ $13 » 3
VFGi1lJg B-21 ‘ - ne e
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Nofe Tack of

Photo 1 - Top of dam from right abutment.
protective cover on dike section in foreground (5/12/80)

Photo 2 - Upstream embankment of dike section (

Bradley Hubbard Res, Dam

NATIONAL PROGRAM OF [=Tai- sber os

N

5/12/80)

US ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM , MASS :
CAHN ENGINEERS INC INSPECTION OF Meri den’ (T
WALLINGFORD, CONN. NON- FED. DAMS Ce# 27 785 KE
ENGINEER : DATE ' PAGE (-1




Photo 3 - Upstream side of masonry coping and gatehouse
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Photo 4 - Stepped masonry spillway wall. Note vegetation
in spillway channel and grass growing from masonry joints.
(5/12/80)

S ARMY ENGINEER DIV. NEW ENGLAND Bradley Hubbard Res. Dam
LU yco‘:ps Eor u:m:eas - NATIONAL PROGRAM OF Harbor Brook

WALTHAM , MASS .
INSPECTION OF Meriden, €T

CANN ENGINEERS INC.
WALLINGFORO, CONN NON- FED. DAMS ce# 27 785 KE
ENGINEER . Dh?E g } E : PAGE :~ 2
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Photo 5 - Masonry spillway crest and left end of dam

(5/12/80)

-

Photo 6 - View of spillway dis
" crest (5/12/80)
{

harge channel from spillway

g [US ARMY ENGINEER Div. NEW ENGLAND INATIONAL PROGRAM OF —i—“ﬂm—RﬁSJﬁm—agiggr gmok
e INSPECTION OF Meriden, CT

:1 CAHN ENGINEERS INC. cem 27 785 KE

' A e NON- FED. DAMS DATE_fug 'R0 _PAGE ¢




APPENDIX D

HYDRAULICS/HYDROLOGIC COMPUTATIONS
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DIVERSIFIED TECHNOLOGIES CORP cousuumc. ENGINEERS i
H HAVEN, CONN. ‘
1
prosect_ NON_FEDERAL DAM INSPECTION  prosect no._80-10-16 sweer 25 oF 25 j
NEW ENGLAND DIVISION COMPUTED BY____ Ttwt_ pare_1}14180 !
_BRADLEY HUBBARD RES, DAM CHECKED BY_____£ & OATE_7/15 h
T N ‘
SUMMARY: HYDRAUL 1C/HYDROL 0GIC CONPUTATIONS |
__TEST FLOOD PEAK INFLOW PMF 1504 ces . - ,J ’
} ;(PARALLEL COMPUTATIONS HAVE BEEN PERFORMED FOR 4PMF f ‘
} PEAK INFLOW AND RQSULTS ARE SUMMARIZED BELOW) .
! . )
PERFORMANCE AT PEAK FLOOD CONDITIONS: PMF kPMF | |
PEAK INFLOWS CFS 1500 750
PEAK OUTFLOWS CPS 1325 620
SPILL.CAP. TO TOP OF DAM (EL.312 NGVD) cFs 223 223 ' ,
SPILL.CAP. TO TOP OF DAM % OF PEAK OUTFLOW 17 36 {
SPILL. CAP. TO PEAK FLOOD ELEVN, CFS 604 390 . ‘r
SPILL. CAP, TO PEAKX FLOOD ELVN, % OF PEAK OUTFLOW 46 63 |
PERFORMANCE : | i
___MAXIMUM POOL ELEVN NGVD 312.94 312+454
MAX. SURCHARGE HEIGHT ABOVE SPILL.CREST FT, 1.94 1,45
DAM OVERTOPPED FT. 0. Qh 0.45
DOWNSTREAM FAILURE CONDITIONS:
PEAK FAI'LURE OUTFLOW CFS 11,700 .
FLOOD DEPTH IMMEDIATELY D/S FROM DAM 7 FT .

CONDITIONS AT THE INITIAL IMPACT AREA (MIDDLE OF GOLF COURSE AT CC)

THE CONDITIONS VARY FROM SECTION BB TO SECTION DD.
ESTIMATED STAGE BLFORE FAILURE WITH 223 CFS
ESTIMATED STAGE AFTER FAILURE WITH 8,500 cFs
ESTIMATED RAISE IN STAGE AFTER FAILURE A i
CONDITIONS AT THE SECONDARY IMPACT AREA:

_ ESTIMATED STAGE BEFORE FAILURE WITH 223 CFS (AT SECTION DD)
ESTIMATED STAGE AFTER FAILURE WITH 6000 CFs

ESTIMATED RAISE IN STAGE AFTER FAILURE £>Y2

i

211.2NGVD
215.5NGVD
4.3FT

T

208.1usyn
216. NGVD
7.9F7.

O S
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PREL.IMINARY GULDANCE

FOR ESTIMATING
MAXTMUM PROBABLE DISCILARGES
IN
PHASE I DAM SAFETY

INVESTIGATIONS

New England Division
Corps of Engineers

March 1978

il




21.
22.
23.
24

).

26.
?7.
8.
29.

30.

3.
32.
33.
34.
35.

Project

Hall Meadow Brook
Eas<t Branch
Thomaston
Northfield Brook
Black Rock

Hancock Brook
Hop Brook
Tully

Barre Falls
Conant Brook

Knightville
littleville
Colebrook River
Mad River
Sucker Brook

Union Village
North Hartland
North Springfield
Ball Mountain
Townshend

Surry Mountain
Otter Brook
Birch Hill
Fast Brimfield
Westville

West Thompson
Hodges Village
Buffumville
Mansfield Hollow
West Hill

Franklin Falls
Blackwater
Hopkinton
Everett
MacDowell

MAXIMJM PROBABLE FLOOD INFLOWS

NEI) RESERVOIRS

Q
(cfs)

26,600
15,560
158,000
9,000
35,000

20,700
26,400
47,000
61,000
11,900

160,000
98,000
165,000
30,000
6,500

116,000
199,000
157,000
190,000
228,000

63,000
45,000
88,500
73,900
38,400

85,000
35,600
36,500
125,000
26,000

210,000
66,500
135,000
68,000
36,300

D.A.
(sq. mi.)

162.0
52.3
118.0
18.2
3.43

126.0
220.0
158.0
172.0
106.0(278 total)

100.0
47.0
175.0
67.5
99.5(32 net)

173.5(74 net)
31.1
26.5
159.0
28.0

1006.0
128.0
426.0

64.0
44.0

MPF

cfs/sq. mi.

1,546
1,675
1,625
1,580
1,715

1,725
1,610

940
1,109
1,525

987
1,870
1,400
1,650
1,895

873
904
994

1,105
820

630
957
505
1,095
1,200

1,150
1,145
1,377
786
928

210
520
116

1,062
B2S
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(cfs) (sq. mi.)
1. Pawtuxet River 19,000 200
2. Mill River (R.I.) 8,500 34
3. Peters River (R.I.) 3,200 13
4. Kettle Brook 8,000 30
5. Sudbury River. 11,700 86
6. TIndian Brook (Hopk.) 1,000 5.9
7. Charles River. 6,000 184
8. Blackstone River. 43,000 416
9. Quinebaug River 55,000 331
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MAXIMUM PROBABLE FLOWS

BASED ON TWICE THE

STANDARD PROJECT FLOOD

(Flat and Coastal Areas)

123
(cfs/sq. mi.)

190
500
490
530
270
340

65
200

330
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ESTIMATING EFFECT OF SURCHARGE STORAGE
ON MAXIMUM PROBABLE DISCHARGES

STEP 1: Determine Peak Inflow (Qp1) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass

"Qp1'. ﬂ

b. Determine Volume of Surcharge | |
(STOR1) In Inches of Runoff.

c. Maximum Probable Flood Runoff In New

England equals Approx. 19", Therefore: |
Qpz = Qp1 x (I — STORy, i
19 :

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

b. Average ''STOR1'' and ""STOR2'" and
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 ""Qpz2"’

b. Avg "'STOR1"' and "'STOR2'' and
Compute ""Qp3a’". i

c. If Surcharge Height for Qp3 and
"“STORAvG'' agree O.K. If Not:

STEP 4: a. Determine Surcharge Height and
"'STOR3'" To Pass '""Qp3"”’

b. Avg. "Old STORAvG'' and '""STOR3"' ﬁ
and Compute '""Qpa’’

c. Surcharge Height for Qps and

"““New STOR Avg '’ should Agree
closely |
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SURCHARGE STORAGE ROUTING AliEKiva sk

STOR
19

sz = Qp1 X(] —_—

Qp2 = Qp1 — Qp1 (STOR)
19

FOR KNOWN Qp1 AND 19’ R.O.
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"RULE OF THUMB" GUIDANCE FOR ESTIMATING

DOWNSTREAM DAM FAILURE HYDROGRAPHS

STEP I:
STEP 2:

STEP 3:
STEP 4:

STEP S:

DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

DETERMINE PEAK FAILURE OUTFLOW (Qp7)-
8 3
Qe = 2, Wp VG Yo
Wp= 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,

USING USGS TGPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

ESTIMATE REACH OUTFLOW (Q,p) USING FOLLOWING ITERATION.

AR. APPLY Q7 TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING
VOLUME (V1) IN REACH IN AC-FT. (NOTE: IF Vq EXCEEDS 1/2 OF s,
SELECT SHORTER REACH.)

B. DETERMINE TRIAL Q5.
Qp, (TRIAL) = Qp, (1 ~2)
COMPUTE ¥, USING Q5 (TRIAL).
AVERAGE V1 AND V, AND COMPUTE Q.

Qp, = Qp, (- )

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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