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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: MILLER POND DAM
Inventory Number: CT 00154
State Located: CONNECTICUT
County Located: NEW LONDON

1 Town Located: WATERFORD
Stream: HUNTS BROOK
Owner: HERBERT SCHACHT
Date of Inspection: MARCH 20, 1980
Inspection Team: PETER HEYNEN, P.E.

MURALI ATLURU, P.E.
MIRON PETROVSKY
THEODORE STEVENS

The dam, built in the 1870's, has a total length of approxi-
mately 425 feet and consists of an embankment section with upstream
and downstream masonry faces and a masonry spillway section (See
Sheet B-i). The top of the embankment section, at elevation 83.5+,
varies in width from approximately 14 to 40 feet and is 3.5 feet
above the spillway crest. 'The dam is 19.5 feet in height above the
old streambed of Hunts Brook and, with the pond level to the top of
the dam, impounds approximately 700 acre-feet of water. The spill-
way is an 87.8 foot long broad-crested weir located at the right end
of the dam and is founded on bedrock. A 41 x 4.5' masonry high-
level outlet culvert through the spillway section, at invert
elevation 74.0+, is located near the right abutment of the spill-
way. A 2'x3' masonry low-level outlet culvert, at invert elevation
64.0+, is located in the earthfill section of the dam.

* Based upon the visual inspection at the site and past per-
formance, the project is judged to be in poor condition. There are
areas which require monitoring and/or maintenance such as: seepage
at several locations on the downstream face and toe of the dam,
seepage of the low-level outlet culvert, the inoperable low-level
outlet gate, eroded areas on the top of the dam, deteriorated
masonry at several locations on the dam, and possible erosion or
undermining due to high velocity flows along the downstream toe of
the spillway and dam.

In accordance with the Army Corps of Engineers' Guidelines,
Miller Pond Dam is classified as a high hazard, small size dam. The
test flood range to be considered is from one-half to full Probable
Maximum Flood (PMF). The test flood for Miller Pond Dam is
equivalent to the h PMF. Peak inflow to the reservoir at the h PMF
is 8,610 cubic feet per second (cfs); peak outflow is 7,730 cfs with
the dam overtopped by 2.7 feet. The spillway capacity with the
reservoir level to the top of the dam is 1,610 cfs, which is
equivalent to 21% of the routed test flood outflow.
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It is recommended that the owner retain the services of a
registered professional engineer to perform a more detailed hy-
draulic analysis of the adequacy of the existing project discharge
Other items of importance are grading of the top of the dam toI eliminate eroded areas, repair of the low-level outlet gate, repair

of deteriorated masonry, inspection of the toe of the spillway and
dam during no flow conditions and determination of the significance
of all seepage. Recommendations made by the engineer should be
implemented by the owner.

I The above recommendations and further remedial measures pre-
sented in Section 7 should be instituted within one year of the
owner's receipt of this repo

fferM.-Heyne n "
Project Manager - GeotechnicalVS, 0 .
Cahn Engineers, Inc. .

W

C. MichaelHo n
Department Head
Cahn Engineers, Inc. .8
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This Phase I Inspection Report on Miller Pond Dam has been reviewed
by the undersigned Review Board members. In our opinion, the
reported findings, conclusions, and recommendations are consistent
with the Recommended Guidelines for Safety Inspection of Dams, and
with good engineering judgment and practice, and are hereby
submitted for approval.

ARAMAST MAHTESIAN, Member
Geotechnical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, Member
Design Branch
Engineering Division

RICHARD DIBUONO, Chairman
Water Control Branch
Engineering Division

IL APPROVAL RECOMMENDED:

i JOE B. FRYAR
Chief, Engineering Division
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PREFACE

U This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The

- assessment of the general condition of the dam is based upon
available data and visual inspection. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available to
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating 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 hydro-
logic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably pos-
sible storm runoff), or fractions there of. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as
neccessarily posing a highly inadequate condition. The test flood
provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

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

iv
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PHASE I INSPECTION REPORT

MILLER POND 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 Engine-rs, 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 identify conditions requiring correction in a
timely manner by non-federal interests.

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

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

* c. Scope of Inspection Program - The scope of this Phase I
inspection report includes:

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

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

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

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

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

1-1
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1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on Hunt's Brook in a rural
area of the Town of Waterford, County of New London, State of
Connecticut. The dam is shown on the U.S.G.S. Montville Qua rangle
Map having coordinates latitude N410 24.4' and longitude W72 07.9'.

b. Description of Dam and Appurtenances - As shown on Sheet B-
1, the 20 foot high dam is a masonry and earthfill gravity struc-
ture, probably founded on bedrock for its entire length. The
project is approximately 425 feet in length, consisting of an

- approximately 335 foot long dogleg shaped earthfill section with
upstream and downstream vertical masonry faces and an 87.8 foot
long masonry spillway. There is a high-level outlet through the
spillway section and a low-level outlet through the earthfill and
masonry section.

The 87.8 foot long spillway, at the right end of the dam, is
a broad-crested masonry weir of trapezoidal cross-section with a
shallow, gravelly approach channel and a nearly vertical downstream
face. The spillway discharges onto a large expanse of exposed
bedrock at the toe of the dam.

The earthfill and masonry section has a maximum height of
approximately 19.5 feet and a top elevation 3.5 feet above the
spillway crest. It is approximately 14 feet wide near its left end,
widening to a maximum of approximately 40 feet near its center.

A metal sluice gate controls flow through a 2'x3' masonry
low-level culvert through the embankment; however, there is no
mechanism with which to raise the gate. An approximately 4'x4.5'
high-level outlet with upstream masonry training walls is located
near the right end of the spillway. There is no gate or operating
mechanism for this outlet; however, there are slots in the training
walls in which stoplogs may be placed.

c. Size Classification - SMALL - The dam impounds 700 acre-
feet of water with the lake level to the top of the dam, which is
19.5 feet above the old streambed. According to the U.S. Army
Corps of Engineers' Recommended Guidelines, a dam with this 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 at least 3 houses approximately 8 feet above the
streambed of Hunt's Brook in a rural area off of Bloomingdale Road
approximately 3700 feet downstream of the dam. A secondary impact
area, where 3 more structures including 2 houses, would be affected
by a breach of the dam, is approximately 6,200 feet from the dam
(See Sheet D-1).
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e. Ownership- Mr. Herbert Schacht
Hunts Brook Rd.
Waterford, Ct. 06385
Tel.: (203) 443-8074 (Home)

(203) 442-9454 (Office)

The dam was originally built and owned by the Miller

family. The Schacht family acquired the property in 1931.

f. Operator- Mr. Herbert Schacht (See above)

g. Purpose - The wooded area around the pond is used for
recreational purposes by the Waterford Country Day School.

h. Design and Construction History - The following information
is believed to be accurate, based on the available data and
correspondence and an interview with the owner of the dam. The dam
was constructed around 1873 to supply water to a downstream
factory. There is no record of any alterations or repairs to the
dam until 1963, at which time the low-level outlet gate was
repaired, trees and brush on the dam and at its base were removed,
the masonry faces of the dam were repointed and dead trees were
removed from the spillway.

i. Normal Operational Procedures - The low-level outlet for
the dam is kept in a closed position and the high-level outlet is
kept open. No formal operational procedures exist.

1.3 PERTINENT DATA

a. Drainage Area - The drainage area is 10.5 square miles of
relatively undeveloped, rolling terrain.

b. Discharge at Damsite - Discharge is over the spillway,
through the high-level outlet in the spillway section and through
the low-level outlet in the masonry and earthfill section.

1. Outlet Works (Conduits):

4'x4.5' masonry culvert at
invert el. 74.0+ 240+ cfs (pond level at

top of dam)

2'x3' masonry culvert at
invert el. 64.0+ 200+ cfs (pond level at

top of dam)

2. Maximum flood at damsite: Not known

3. Ungated spillway capacity at
top of dam el. 83.5+: 1,610 cfs

4. Ungated spillway capacity at
test flood el. 86.2: 3,800 cfs

1-3



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

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

7. Total spillway capacity at
test flood el. 86.2: 3,800 cfs

8. Total project discharge at
- top of dam el. 83.5: 2,050 cfs

9. Total project discharge at
test flood el. 86.2: 7,730 cfs

c. Elevations (National Geodetic Vertical Datum based on

assumed spillway crest elevation of 80.0)

1. Streambed at toe of dam: 64.0+

2. Maximum tailwater: N/A

3. Upstream portal invert
diversion tunnel: N/A

4. Recreation pool: N/A

5. Full flood control pool: N/A

6. Spillway crest (ungated): 80.0 (assumed datum)

7. Design Surcharge (Original): Not known

8. Top of dam: 83.5+

9. Test flood surcharge: 86.2

d. Reservoir Length

1. Normal pool: 3,400+ ft.

2. Flood control pool: N/A

3. Spillway crest pool: 3,400+ ft.

4. Top of dam pool: 3,500+ ft.

5. Test flood pool: 3,600+ ft.

e. Reservoir Storage

1. Normal pool: 410+ acre-ft.

2. Flood control pool: N/A

1-4



3. Spillway crest pool: 410+ acre-ft.

4. Top of dam pool: 700+ acre-ft.

5. Test flood pool: 950+ acre-ft.

f. Reservoir Surface

1. Normal pool: 77+ acres

2. Flood control pool: N/A

3. Spillway crest pool: 77+ acres

4. Top of dam pool: 90+ acres

5. Test flood pool: 99+ acres

g. Dam

1. Type: Masonry and earthfill

2. Length: 425+ ft.

3. Height: 19.5+ ft.

4. Top width: Varies 40+ ft. max.
14+ ft. min.

5. Side slopes: Vertical (Upstream)
Vertical (Downstream)

6. Zoning: N/A

7. Impervious Core: Not known

3 8. Cutoff: Not known

9. Grout Curtain: N/A

10. Other: N/A

h. Diversion and Regulatory Tunnel - N/A

i. Spillway

1. Type: Broad-crested masonry
weir

2. Length of weir: 87.8 ft.

3. Crest elevation: 80.0 (assumed datum)

1-5



4. Gates: N/A

5. Upstream Channel: Shallow, gravel bottom

i 6. Downstream Channel: Exposed bedrock

7. General: Downstream face is at
slight batter

j. Regulating Outlets - The outlets are a high-level outlet
through the spillway section and a low-level outlet through the
masonry and earthfill section.

High-Level Outlet

1. Invert: 74.0+

2. Size: 4'x4.5'

3. Description: Masonry culvert

4. Control mechanism: None

5. Other: Slots for stop logs

Low-Level Outlet

1. Invert: 64.0+

2. Size: 2'x3'

3. Description: Masonry culvert

4. Control Mechanism: None in place

U 5. Other: Gate in closed position

1-6



SECTION 2: ENGINEERING DATA

2.1 DESIGN DATA

The available data consists of inventory data by the State of
Connecticut, correspondence concerning the 1963 repairs to the dam,
and drawings of the 1963 repairs by W.A. Morse, Civil Engineer (See
Appendix B).

The drawings and correspondence indicate the design features
stated previously in this report.

2.2 CONSTRUCTION DATA

The available data consists of an inspection report by B. H.
Palmer for the Connecticut Water Resources Commision concerning the
1963 repairs (Page B-6).

2.3 OPERATIONS DATA

Lake level readings are not taken. It is not known if the
spillway capacity of the dam has ever been exceeded. No formal
operations records are known to exist.

2.4 EVALUATION OF DATA

a. Availability - Available data was provided by the State of
Connecticut; Chandler, Palmer and King, Engineers and the owner.
The owner made the project available for visual inspection.

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

* mestimates.

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

2-1



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The general condition of the project is poor.
The inspection revealed several areas requiring maintenance, repair
and monitoring. At the time of the inspection, the pond level was
at elevation 77.8, i.e. 5.7 feet below the top of the dam with water
flowing through the high-level spillway outlet.

b. Dam

Top of Dam - The top of the embankment is grass covered
with a heavy growth of brush and large trees. Towards the right end
of the top of the dam, adjacent to the spillway, an eroded area
approximately 6 feet by 6 feet and 6 inches in depth was noted
(Photo 1). From this area, erosion of the earthfill extends to the
spillway along the upstream masonry wall, which is severely damaged
and displaced.

Upstream Face - The upstream masonry face of the dam is
in fair condition. The northern (left) area of this face is covered
by brush and trees growing along the shoreline upstream of the dam.
There are open and cracked mortar joints on the masonry face.

Downstream Face - There is extensive seepage and a large
wet area near the toe of the downstream face at a distance of
approximately 50 feet to the left of the low-level outlet. The
seepage was flowing both through the masonry joints and probably
from the base of the dam. The general seepage flow rate in this
zone was about 30 gallons per minute (gpm), or more, with separate
leaks of up to 10 gpm (Photo 3). In this area, many mortar joints
were cracked and leached. The toe of the dam is covered by heavy
brush and large trees. One wet area was encountered at a higher
elevation than the area described above and had a flow rate at about

- 1 gpm.

Spillway - The masonry spillway crest is in good condi-
tion. No visible cracks or deteriorated zones were observed on the
crest (Photo 2). Substantial tree growth and wood debris were
noted on the upstream slope of the spillway (Photo 4). The
downstream face had some cracking in the mortar joints and
severalseeps, with a total flow of approximately 3 gpm, in the area
of the high-level outlet.

No visible deterioration of the almost submerged high-level
spillway outlet was noted. The upstream stone training walls of
the outlet are damaged, with partially displaced and fallen stones
(Photo 5).

The spillway discharge channel is of exposed bedrock and
does not have distinct limits. Approximately one-half of the
spillway discharge was running along the toe of the spillway and
dam with high velocities, and could cause erosion or undermining
along the toe.

3-1 6



c. Appurtenant Structures - The sluice gate stem of the low-
level outlet culvert through the earthfill masonry dam is broken
and the sluice gate, presently in a closed position, is not
operable. However, a considerable flow (approximately 30 gpm)
through the culvert, was observed at its outlet (Photo 6). Most of
the flow observed at the outlet is entering the culvert from the
surrounding body of the dam.

d. Reservoir - The area surrounding the pond is generally
wooded and undeveloped except for the Connecticut Turnpike which is
adjacent to the northwestern shore of the pond.

a

e. Downstream Channel - The downstream channel is the natural
streambed of Hunts Brook.

3.2 EVALUATION

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

1. Significant seepage through the foundation and the masonry,
accompanied by leaching of the cement mortar joints, could
weaken the masonry and create stability problems.

2. Constant high velocity flow through the high-level outlet
may be causing erosion of its upstream training walls.

3. The high velocity flow running along the downstream toe of
the spillway and the dam could lead to deterioration and
undermining of the masonry at the toe.

4. The lack of an operable mechanism for the sluice gate does
not permit use of the low-level outlet in emergency

* situations.

5. The trees growing on the crest and masonry faces of the dam
and on the upstream slope of the spillway can cause
weakness of the masonry and additional seepage by pene-
tration of tree roots.

6. Seepage from the body of the dam into the low-level outlet
culvert could threaten the stability of the dam due to a
loss of soil from the body of the embankment.
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SECTION 4: OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 OPERATIONAL PROCEDURES

a. General - Lake level readings are not taken and no regu-
lating procedures are followed at the dam.

b. Description of Any Warning System in Effect - No formal
warning system is in effect. The owner reports that he is at the
dam during large storms and calls local officials if he detects a
problem.

4.2 MAINTENANCE PROCEDURES

a. General - There is no formal program of maintenance or
inspection of the dam; however, the owner does perform periodic
informal inspections.

b. Operating Facilities - No formal program for maintenance of
operating facilities is in effect. The low-level outlet gate was
last operated in 1963.

4.3 EVALUATION

The operation and maintenance procedures are generally poor. A
formal program of operations and maintenance procedures should be
implemented, including documentation to provide complete records
for future reference. Also, a formal warning system should be
developed and implemented within the time frame indicated in
Section 7.1c. Remedial operation and maintenance recommendations
are presented in Section 7.3.
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SECTION 5: EVALUATION HYDRAULIC/HYDROLOGIC FEATURES

5.1 GENERAL

The watershed is 10.5 square miles of mostly wooded rolling
terrain and is sparsely developed. The dam is located on Hunts
Brook and has an 87.8 ft. long stone masonry spillway to the right.
The spillway section has a high-level outlet with invert elevation
74.0 and the dam section has a low-level outlet with invert eleva-
tion 64.0. The high-level outlet has no gate and the low-level
outlet is inoperable. The storage of the project is estimated to be
410 acre-feet with the pond level at the spillway crest and 700
acre-feet with the pond level at the top of the dam.

5.2 DESIGN DATA

No hydraulic or hydrologic design data or computations could be
found for the original construction.

5.3 EXPERIENCE DATA

The maximum discharge at the dam site is not known and no
information was found to indicate that there have been any problems
(including overtopping) arising at the dam.

5.4 VISUAL OBSERVATIONS

The spillway is founded on rock and the discharge section
immediately downstream of the structure has some obstructions such
as boulders, brush and a tree; however, these conditions would have
very little effect on the hydraulic performance of the dam.

5.5 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) and the watershed area
of 10.5 square miles, a Probable Maximum Flood (PMF) of 17,200
cubic feet per second (cfs) or 1640 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 upon the severity of the down-
stream hazard, the test flood for Miller Pond Dam is equivalent to
the PMF. Assuming the pond level at the spillway crest at the
beginning of the test flood, peak inflow is 8,610 cfs; peak outflow

is 7,730 cfs with the dam overtopped by 2.7 feet. The spillway
capacity to the top of the dam is 1610 cfs which is equivalent to
21% of the routed test flood outflow (Appendix D-10, D-11).
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5.6 DAM FAILURE ANALYSIS

The dam failure analysis is based on the April, 1978 Army Corps
of Engineers "Rule of Thumb Guidance for Estimating Downstream Dam
Failure Hydrographs." With the reservoir level at the top of the
dam, peak prefailure outflow would be about 1860 cfs and the peak
failure outflow from a breach of the dam would total about 12,000
cfs. Based on an examination of the conditions downstream of the
dam, it is assumed that attenuation of the flood volume would be
insignificant and hence the peak tlow rate at the impact areas is
taken as 12,000 cfs in this analysis.

A breach of the dam would result in a rise of 5.2 feet in the
water level of the stream at the initial impact area, located 3700
feet downstream of the dam in the vicinity of Bloomingdale Road.
This corresponds to an increase in the water level of the stream
from a prefailure flow depth of 5.1 feet to a depth of 10.3 feet
after failure of the dam. This condition, in conjunction with the
culvert constriction, would impact 3 houses. One house, located
upstream of the culvert and north of the stream, is approximately 8
feet above the channel bed and its first floor would be flooded with
approximately 2.3 feet of water. Two additional houses east of
Bloomingdale Road would also be impacted by 2 feet of floodwater. A
secondary impact area 6200 feet downstream of the dam in the
vicinity of Old Norwich Road would similarly be impacted by
breaching of the dam, with flooding of at least 3 buildings, one of
which contains several businesses. The rise in the stage of the
stream just above the Old Norwich Road is estimated to be 4.8 feet,
which corresponds to an increase from a prefailure flow depth of
4.8 feet to a depth of 9.6 after failure of the dam. The building
containing businesses is approximately 7 feet above the channel bed
and would be flooded with 2.6 feet of water. Also, two houses
located east of Old Norwich Road and adjacent to the Brook are
likely to be impacted by dam failure. Because a breach of Miller
Pond Dam would cause severe economic loss and the loss of more than
a few lives, it is classified as a high hazard dam.
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SECTION 6: EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATIONS

The visual inspection did not reveal any indications of im-
mediate stability problems. There are areas of seepage, deteriora-
tion, and erosion, as described in Section 3, however they are not
considered stability concerns at the present time.

6.2 DESIGN AND CONSTRUCTION DATA

The drawings and data available and listed in Appendix B were
j * not sufficient to perform an in-depth stability analysis of the

dam. No engineering assumptions, data or calculations could be
found for the original design of the dam.

6.3 POST CONSTRUCTION CHANGES

The post-construction changes of the project include the
following data pertaining to the 1963 repairs to the dam.

1. Operating mechanism of the sluice gate of the low-level
outlet.

4 2. Repointing the cement mortar joints of the masonry faces of
the dam.

6.4 SEISMIC STABILITY

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

4

6-1

I



SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 PROJECT ASSESSMENT

a. Condition - Based upon the visual inspection of the site
i and past performance, the project appears to be in fair condition.

No evidence of immediate structural instability was observed in the
embankments, spillway and appurtenant structures. However, there
are areas which require maintenance, repair and monitoring.

Based upon the Army Corps of Engineers' "Preliminary
m Guidance for Estimating Maximum Probable Discharges" dated March,

1978, the watershed classification and hydraulic/hydrologic com-
putations, peak inflow to the pond at test flood is 12,000 cubic
feet per second (cfs); peak outflow is 12,000 cfs with the dam
overtopped 4.7 feet. Based upon our hydraulic computations, the
spillway capacity to the top of dam is 1,900 cfs, which is
equivalent to approximately 16% 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 engineering judgement.

c. Urgency - It is recommended that the measures presented in
Section 7.2 and 7.3 be implemented within one year of the owner's
receipt of this report.

7.2 RECOMMENDATIONS

It is recommended that further studies be made by a registered
professional engineer qualified in dam design and inspection
pertaining to the following items. Recommendations made by the
engineer should be implemented by the owner.

U 1. A detailed hydraulic analysis of the adequacy of the
project discharge and existing outlet facilities, including
an evaluation of the outlet culvert through the right
section of the dam and the absence of a low-level outlet.

2. An inspection of the inside of the masonry arch culvert and
the sluice gate openings through the right embankment of
the dam for possible deterioration and an inspection of the
outlet canal, its masonry training wall and 12 inch C.I.
drain pipe to determine their condition. These inspections
can be performed during the annual draining of the canal.

3. An inspection of the masonry spillway and spillway apron
when no water is flowing over the spillway. This should
include evaluation of seepage through the spillway, pos-
sible deterioration of the masonry downstream face of the
spillway and possible undermining or erosion conditions at
the toe.
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6. Determination of the origin and significance of seepage
at the downstream face and the toe of the dam and, if
necessary, development of a boring program to determine
the condition of the masonry of the dam and spillway
and foundation conditions.

7. Based upon the findings of item 6, above, a program to
monitor or eliminate seepage through the dam, spillway
and foundation should be developed.

8. Repair of the leached and open mortar joints on the masonry

- of the upstream and downstream faces of the dam and spillway.

7.3 REMEDIAL MEASURES

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 regular
basis.

1. Round-the-clock surveillance should be provided during
periods of heavy precipitation or high project discharge.
A formal downstream warning system should be developed
to be used in case of emergencies at the dam.

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

S3. A comprehensive program of inspection by a registered
professional engineer qualified in dam inspection should
be instituted on an annual basis.

4. The top of the masonry walls of the dam with displaced
and fallen masonry blocks should be reinforced and restored.

5. Eroded areas of the earthfill dam crest should be filled
with suitable soils, compacted and seeded.

6. The damaged masonry of the upstream training walls of
the high-level outlet should be repaired.

7. The cutting of grass, brush and trees on the crest, faces
and at the toe of the dam and spillway should be performed
and continued as part of the routine maintenance procedures.

7.4 ALTERNATIVES

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

PARTY ORGANIZATION

PROJECT M.p-r- Ponc Dom DATE:_A a 1980

TIME: _2:OOJ~.

WEATHER:_ - .

W.S. ELEV.77Z,8U.S. DN.S

PARTY: INITIALS: DISCIPLINE:

1. PeYr Hene-o -PH
2. A lf_.n P r , ___ ___.

3 .TkeoAoe..S-e' jes F52 . M....

4. hijoi A41uru MA
5. mnse Nrma-v_ MN ve...
6 .-Ti mo'iku cxu'n ,' "-k CO~eu

* T Jc Ja.e ivnks

PROJECT FEATURE INSPECTED BY REMARKS

2.Low.-Y-ve Ou+te+ Cul v-c PH 4 PT M M FoR- Cunl-o
3. -A e-WeA Qu+(e-+ N4 MPFT MA Fa, r 'o cA+!

5.

6.
"I
7.

8. __

9.-.

10.

12.

A-1



PERIODIC INSPECTION CHECK LIST
Page i- Z

PROJECT MjjeI- PoncA C , DATE, -20-80

PROJECT FEATURE E bi - ,L - Ekn krn -1 t y PH;MF,,-r'5 MA

AREA EVALUATED CONDITION

DAM EMBANKMENT

lCrest Elevation a3. s-

I Current Pool Elevation ?7 3 t

Maximum Impoundment to Date knOeur%

Surface Cracks None- o6se.f-ve-l

!Pavement Condition G b'--# Lo\)C e-r-A

Movement or Settlement of Crest D~elp or On (?/s e e Ve~r-

Lateral Movement

Vertical Alignment Too ir-ejACL(cr- +0o ud1ea

Horizontal Alignment

Condition at Abutment and at Concrete ro-"

Structures

! Indications of Movement of Structural N/A
Items on Slopes

Trespassing on Slopes NO - In on +Lp

Sloughing or Erosion of Slopes or None obser-vel
Abutments

Rock Slope Protection-Riprap Failures N/A

Unusual Movement or Cracking at or COL O-e' A _.
Near Toes V e.oc, 4  - O UC OAOns +oe

Unusual Embankment or Downstream -o-eAo.. r c. low-jevc

Seepage

Piping or Boils None ober-ved

Foundation Drainage Features N/A

Toe Drains NIA

Instrumentation System N/A

AnI



PERIODIC INSPECTION CHECK LIST Page A-3
PROJECT OAT l2 0 -DAPI R._

PROJECT FEATUREn,L- L,,,eL. ,12lA + BY PjjjM = A

AREA EVALUATED CONDITION

OUTLET WORKS-TRANSITION AND CONDUIT 2') 3' McLonf- CuAVer

General Condition of Poo c- - Hexvj Leazace,

Rust or Staining on Mon0 o~ e-ve-A

spalling N/A

Erosion or Cavitation N/A

Cracking N/A

Alignment of Monoliths N/A
Alignment of Joints N/A
Numbering of Monoliths /A

Low-levet r,-a-,e -,ome.-ecj-

c~oulk rnoi o~3ber-ve-

I
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PERIODIC INSPECTION CHECK LIST
Page A - 4

PROJECTMAA; L1- P0 A 1 DATF 3-20-80 .
PROJECT FEATURE ML OC~tA.- A

AREA EVALUATED CONDITION

CUTLE WORKS-INTAKE CHANNEL AND.- c a-Y\ -nS ~ec+io
1 INTAKE STRUCTURE n +me 0" iopeA-ion

a) Approach Channel BeAroSk A procA Cko..r

Slope Conditions 0IIoUw Sope-

Bottom Conditions r- 0 ol

Rock Slides or Falls No

Log Bocm N/A
Debris No0

Condition of -- Lining Fo-% (-,Or+ Or O %
Drains or Weep Holes U/S

b) Intake 
Structure

Condition of Concrete - Siod+ PoO(-cr-ke, h3bc

Stop Logs and Slots No+ in 0 +o-

been - oc teveraA teocxs

. . . . .. ... .. . . .. .



PERIODIC INSPECTION CHECK LIST

Page A- -

PROJE-CT AAsU-11 e [oLcc.,)y

PROJECT FEATUREM~ 0 r BY ? MP MA

AREA EVALUATE) F7 CONDITION

CUTLET WORKS-SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a) Approach Channel

General Condition Po r"

Loose Rock Overhanging Channel No

Trees Overhanging Channel .- + cA s ile c

Floor of Approach Channel "G-rxVe_'

i b) Weir and Training Walls Le-'+ (' 4 .ai, wocl oni-r%(

General Condition of Mao,; ie_ v cr c un .

Rust or Staining (AJcA - c GOVd.

Spal ling N (A

Any Visible Reinforcing N/A

Any Seepage or Efflorescence + .,+ riV c

Drain Holes No

c) Discharge Channel

General Condition Non- Ae+,ne \ezeo c ,

Loose Rock Overhanging Channel No

Trees Overhanging Channel e'- rnd+ o 0..

Floor of Channel b A C

Other Obstructions N c
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TATEO CONNECTICUT
\. WATE R ,C E 5 Cj \ .M 'S 1 ON
S> FE OFFIK B. . - , 5. CONNEC",[ OT

September 6, 1963

PIA

Cuheca Realty Corporation
c/o Mr. Herbert Schach;
Watcrford Country Sch.oi
Fire Street, Quaker Hill
Waterford, Connecticut

GentlenzF:

According to the - in tais o..iic the so-called 1.iilie,'6
Pona D= in the Totm of WVaterford is u Qnership.

Section 25-iI) of the 1953 Rev i5m the Genei,1 Statutes places
under the Jurisdiction of this Comissizin',42 dams, "which, by breakin-zmay or utherwise, might endangerlife o, Zroperty." The Commission
finds that failure o." tlals dam w6uU en ez, l-tie or property.

\. ",//

In accordtrice Zwc GL'3nerul1 Statutees t!UQ. dama
ahas been inspected e.l iundt o b4\i.n i'uae condition. 're scature
scates in part: . .. ',q', after ii.pection described herein, the
Commission finds any *ch structu z) to be in an unsafe condition, it
shall order the perso firm or c roration owning or having control
thereof to place it in ,safe co ition oi. to renove it, and ihaL.. lix
the tim witbln-?ch s shall be carried out."

m // ) )\' F I N D I N G

. \ /

BasledQhthe -eer 's report covcring the inspection of this dwm,
the WaTe Reb=ea- ommission finds the struct-ure to be in an unzafc
condition. It also finds that certain repairs or alterations arG
necessary to place the structure in a safe condition.

The repairs or alterations to be made should include but are not
necoasarily limited to the following it-ns:

1. Remove all. trees and brush on the durn ind at the base of the
dam

2. Rebuild entirely the wooden sluice gate
3. Repair the downstream face of the da
4. Remove dead trees from the preaent spillway
5. Repair all leeks at the base of the damn

i-2



Cuheca Realty Corporation - 2 - September 6, 1963

Li~0 R D 1IZ-

In accordance with Section 25-IU of the General Statutes you are
hareby ordered to make the repairs or alterations necessary to place
tlu structure in a safe category or to rove the structure.

Any repairs or alterations to the ntzructur or its ranval shall
be carried out in accordance with enginocri-n plans and specifications
prepared by a registered eqgineer and ubrittod to this Commission forapproval imad for the issuance of a per~nit prior to any construction ondemolition work in accordance with Section 25-112 of the General Statutes.

The Commission cha.1 be notifled within two weeks what steps you
pla to take to repair or remve the stzucruro. The work shall be co-
plctad within six months of the date oif thi order.

Very truily yours,

IWillia= S. 17±3c

Director

SW: dip
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December 10, 1963

State of Connecticut
Water Resources Commission
State Office Building
Hartford 15, Connecticut

Re: Miller's Pond

Attention: Mr. William P. Sander
Sngineer-Geologist

Dear Sir:

I This is In reply to your letter dated December 4 relative
to the above project. It Is my opinion that a preliminary
construction permit be issued on the basis of the plan which
was submitted and drawn by W. A. Morse, Civil Engineer dated
November 22, 1963.

U
Please refer to the letter to the Cuheca Realty Corporation

dated September 6, 1963 and signed by W. S. Wise, Director.
I visited the dam again today and give the following report.

1) All trees and brush on the dam and at the base of the
dam have been cut and removed.

2) The sluice gate, as previously reported, was a metal
gate and not a wooden gate. The gate was in satisfactory
condition but the gate stem was disconnected. This part
of the work has not been done in accordance with the
plan referred to above.

3) The downstream face of the dam has been repointed in a
satisfactory manner.

B-6
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4) The dead trees have been removed irom the present
spillway.

5) The pond is pretty far dola because the gate Is open so
- that it is not possible to determine whether all of the

leaks at the base of the dam have been stopped. It is
my opinion that they are in better condition than at the
beginning of the work.

The Contractor, Mr. Brown, told me some weeks ago that he
would complete the work on the gate, but as of today it has not
been completed.

4 Very truly yours,

CHANDLER & PALMER

B. H. Palmer

BHP/nir
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Vtiliam T. Viac, Director-
Wateor ftsources CniumissiOn:.,
State of Ceb~octlcut
statffi"eBuiding i

* Hartf 15 $:, COpuect icUt

+ ~ Us: W.lrs ?end Dan a

A Dear XMp* *m.et 1A

T ~ hknk ou ror granting usperisissivn tocay otherpaist
Sthe tMiller'v Pond Dan in accordance'vith the plani prepared by
#1r. W.A. Wirs, which we subaitted to your.offJice.

We V have" completed the following work: thw".trees and brush bave
bosi removed from the dam and rroe the baae 4: the "~; the doim
strees and upstream faces of the dam have beeni repaired by $

'Voarting the stone wo~rk with ,cesient; the dead trees Wave been
~~vf rom, the sp illway; fill has -boen Ace 4 agatmut the baipi

~ao .4ple~dthe rsuildfa'4 of the sluige gate aa4 add.
la ,ito be placed abasms -of th *x.d

to vl% 2g to ybu to report the 'rop'ss made to date and to
request a' *±z motth oxtauxlo of the pisratt te, enable us to oem

pltSth w'k In faveable weatlher.. Xr. William Saader of your
~gS~advised meS this sorninxg ever the talephame that a 'request

.!"V4W"Od4tzoa. must be made to you in weltimeg

ftuDe i4. Palimr has 4viad ut '"or* and dtrin4 &ll rap&'Ir
-. 1-Vrk. We~e pleased to cooparato Ath M4r. ?axzie - in carrying

'~t b.r reco eunat ir4 .u of ;Oar c~i

SThe 3z'owue Construct 1Are Co. v~ Sil a 1 dl,;ii -,a work,

)lXr.' f 'Vayn 4se of Qu~or 8111 to o-ar conult Log 4 n~i

I> -- Herb~ert 3abachbt.

4W, Mr. P4e" r

'ofu et aterford
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?I-TE OF CONNEAICUT

A ;7 TE R k E S (1 0 KC E C ( fMMI S SiON
r r () FICE H I'I . , IIAI CrFor 15. (ANNECTICUT

CRTIFICATE OF APPWAL

November 19, 1964

mr

Cuheca Realty Corporation TOWN: Waterford
c/o Waterford Country School RIVER: Hunts Brook
Quaker Hill, Connecticut TRIBUTARY:

CODE NO.: T 6.7 HT 2.0

Gentlemen:

NAME AND LOCATION OF STRUCTURE: Millers Pond Dam, located
east of Old Colchester Road in the Town of Waterford.

DESCRIPTION OF STRUCTURE AND WORK PERFORMED: Repairs to the
dam in accordance with plans prepared by W. A. Morse, dated
November 22, 1963.

CONSTRUCTION PERMLT ISSUED UNDER DATE OF: December 13, 1963.

This certifies that the work and construction included in
the plans submitted, for the structure described above, has been
completed to the satisfaction of this Ccimission and that this
structure is hereby approved in accordance with Section 25-114
of the 1958 Revision of the General Statutes.

The owner is required by law to record this Certificate in
the land records of the town or towns in which the structure is
located.

WATER RESOURCES COMMISSION

BY: g Xi4/ 4.e
William S. Wise, DirectorB-9



No. ____ T - WATEE RESOURCES COINISSION
SUF:.-iVI1")uN Or DAM j, /

Inventoried INVENTORY DATA -"''

5' Date ".t' C t'I J . 44 -

Name of Dain or Pond ^4 ILL E.1

Code No. F -1 Hr T .0

Nearest Street Location C'LC HT, _..-. rZcA I)

Town W AT E c' t

U.S.G.S. Quad. I OWT\)LL IF

Name of Stream H-J.,'T. . .

Owner VIC j 1ZA"1AZ% ol"/ jo sZo A -io A 1. r , L L

Add-ess Lo w4 clcurD) sc to00L kV , r A

Pond Used For 0ZCCki -rTIC

Dimensions of Pond: Widtn 101-, Fcr-- Length 330o P'-T Area 1 _-

Total Length o-f Darn 4SO FEC7- Length o" Spillway ec F LT

Location of Spillway L ' G .1 , P L),

I Height oi: Pond Above Stream Bed -' FILLV

Height of .mbankment Above Spillway A - l

Type of Spillway Constiuctaon /.SO,,.

Type of Dike Construction .,_.__ .. ,_III___

Downstream Condit ions 1, 0 5e .

Sumary o r FiLe D;ita OIl- )Ar- 6 (r.. I)i r'l't- TC.1k.' A

0.4 T : D.(
~~Rcmark s Ct V,t 41 "rZ J, i -'| Lb 1) 1,,-t "

B-lO

. , . , ,. , . ' , ,'•--
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DETAIL PHOTOGRAPHS
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Photo 1 -Crest of dam. Note erosion on crest and
displacement of masonry on upstream face. (3/20/80).

%S

Photo 2 -Spillway crest and discharge channel. Note
high velocity flow along toe of dam (3/20/80).

US ARMY ENGINEER DIV. NEW ENGLAND MilePo a
CORPS OF ENGINEERS NATIONAL PROGRAM OF de-plr ~

WALTHAM, MASS Hunts Brook
CAH EGIEER IC.INSPECTION OF Waterford, Conn.

WALLINGFORD, CONN NON- FDDAS CE* 27 785 KA
ENGINEER FDDAS DATE MayL 0 8PAGE CJ _



Photo 3 -One of several seeps located approximately 50 feet
to the left of the low-level outlet (3/20/80).

43

Photo 4 -Upstream slope of spillway (3/20/80).

US ARMY ENGINEER, DIV. NEW ENGLAND A RGA F Miller Pond Dam
CORPS OF ENGINEERS NATIONAL PRGA F Hunts Brook

WALTAM, ASSINSPECTION OF _Waterford, Conn.
CAH-N ENGINEERS INC CE#* 27 785K _____

WAL LINGFORD, CONN NON- FED. DAMS-9K
ENGINEER DATEyy _3_OPAGE2.....



Photo 5 -Deteriorated right training wall of high-level
outlet at right end of spillway (3/20/80).

Photo 6 - Downstream end of low-level outlet culvert (3/20/80).

US ARMY ENGINEER DIV NEW ENGLAND Miller Pond Dam
- PS O' ENGINEERS NATIONAL PROGRAM OF Hunts Brook

*ALT-AM ,MASS_______

CAN NGNER ICINSPECTION OF Waterford, Conn
*A L L GR,NCONN NON- FED. DAMS DAE# M7 '_ 80AGE

ENGIEER AT _May_ 0 P G



APPENDIX D

HYDRAULICS/HYDROLOGIC COMPUTATIONS
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MAXIMJM PROBABLL FLOOD INFLOWS

NED RESERVOIRS

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

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

2. East Branch 15,500 9.25 1,675

3. Thomaston 158,000 97.2 1,625

4. Northfield Brook 9,000 5.7 1,580

5. Black Rock 35,000 20.4 1,715

6. Hancock Brook 20,700 12.0 1,725

7. Hop Brook 26,400 16.4 1,610

8. Tully 47,000 50.0 940

9. Barre Falls 61,000 55.0 1,109

10. Conant Brook 11,900 7.8 1,525

11. Knightville 160,000 162.0 987

12. Littleville 98,000 52.3 1,870 S

13. Colebrook River 165,000 118.0 1,400

14. Mad River 30,000 18.2 1,650

15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 873

17. North Hartland 199,000 220.0 904 S

18. North Springfield 157,000 158.0 994

19. Ball Mountain 190,000 172.0 1,105

20. Townshend 228,000 106.0(278 total) 820

21. Surry Mountain 63,000 100.0 630 0

22. Otter Brook 45,000 47.0 957

23. Birch Hill 88,500 175.0 505

24. East Brimfield 73,900 67.5 1,095

25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1,150

27. Hodges Village 35,600 31.1 1,145

28. Buffumville 36,500 26.5 1,377

29. Mansfield Hollow 125,000 159.0 786

30. West Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 210

32. Blackwater 66,500 128.0 520 5

33. Hopkinton 135,000 426.0 316

34. Everett 68,000 64.0 1,062

35. MacDowell 36,300 44.0 825
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MAX[MUM PROBABLE FLOWS

BASED ON TWICE THE

STANDARD PROJECT FLOOD

(Flat and Coastal Areas)

River SPF D.A. MPF

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

1. Pawtuxet River 19,000 200 190

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

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

4. Kettle Brook 8,000 30 530

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65

8. Blackstone River. 43,000 416 200

9. (painebaug River 55,000 331 330

*
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ESTIMATING EFFECT OF SURCHARGE STORAGE

ON MAXIMUM PROBABLE DISCHARGES

Q p

UTFLOW /

T

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

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

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

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

Qp2 = Qp1 x (1 STORi

19
STEP 3: a. Determine Surcharge Height and

'STOR2'' To Pass ''Qp2

b. Average "STORi" 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 "QP2"'

b. Avg "STORi"' and "STOR2 "and

Compute " 0 P3''.

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 "STOR 3 '

and Compute "Qp4"

c. Surcharge Height for Qp4 and

"New STOR Avg ''should Agree

closely

Vi



SURCHARGE STORAGE ROUTING ALTERNATE

- Qp2 - Qpl x(1 - 1 %R) )

Qp2 Qpl - Qpl STOR

QP1(\ 19

FOR KNOWN QplAND 19" R.O.

Qp2 STOR EL.

II__ _

EL.

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

op,

QPZ
/ Qp3  ', QpT 12 S

Tt,

T3-

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

STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpl)"

-p 27 wb _v9YO5 2

Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

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

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

STEP 4: ESTIMATE REACH OUTFLOW (Q,2 ) USING FOLLOWING ITERATION.

A. APPLY Qpl TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

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

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Qp2"

Qp2 (TRIAL) = QPl .

C. COMPUTE V2 USING Qp2 (TRIAL).

D. AVERAGE V1 AND V2 AND COMPUTE Qp2'

QPZ = Op, (I - V )

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

APRIL 1978
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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