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Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed 18 a copy of the Rochester Reservoir Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action 1s a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. 1In addition, a
copy of the report has also been furnished the owner, City of Rochester,
Rochester, New Hampshire.

Coples of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the releagse date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,
Incl M C
As stated Colonel, Corps of Engineers
S Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT
BRIEF ASSESSMENT

Identification No: NH 00152

Name of Dam: Rochester Reservoir Dam
Town: Rochester

County and State: Strafford, New Hampshire
Stream: Howard Brook

Date of Inspection: June 9, 1980

The Rochester Reservoir Dam is an earthen embankment dam and consists of two
distinet sections. The left section of the dam extends from the left abutment to
a natural knob which lies between the two channels in the valley downstream of
the dam. The left section is about 213 feet long and about 26 feet high from toe
of slope to crest of dam. The right section of the dam extends from the natural
knob near the center of the valley to the right abutment. The right section is
about 369 feet long and about 21 feet high from toe of slope to crest of dam.
The overall length of the dam crest between abutments is about 668 feet including
the natural knob near the center of the dam. Normally, no surface discharge occurs
at the damsite, although there are two intake structures associated with the dam
which feed water to the City of Rochester's water distribution system. A spillway
structure is located at the opposite end of the reservoir.

The dam is located at the east end of Rochester Reservoir at the headwaters of
Howard Brook. There is a spillway at the west end of the reservoir which discharges
outside the Howard Brook watershed to a swampy area immediately southwest of
the reservoir and ultimately drains through Lond Pond to the Isinglass River in
Barrington, New Hampshire. The dam was originally constructed and is still used
to provide a water supply for the city of Rochester. The reservoir is 0.77 miles
in length with a surface area of about 56 acres. The maximum storage capacity
at top of dam is about 790 acre-feet.

As a result of the visual inspection of this facility, the dam is considered to be
in POOR condition. Major concerns are: major active seepage at the downstream
toe of the right section of the dam embankment; wet areas at several locations
near the downstream toe of both sections of the dam embankment; water lines
under continuous pressure beneath the left section of the dam embankment; stumps
of recently cut large trees and their associated root systems on the crest of the
dam embankment; extensive brush and small trees growing on the downstream
slope of the dam embankment; minor erosion of the upstream slope of the dam
embankment at the waterline; and inadequacy of the low-level outlets for dewatering

the reservoir in an emergency. .
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- The dam is classified as SMALL in size and a SIGNIFICANT hazard strueture in
. accordance with the recommended guidelines established by the Corps of Engineers.
) The test flood for this dam, therefore, ranges from a 100-year flood to one-half
the Probable Maximum Flood (1/2 PMF). Since the dam falls towards the upper
end of the small size range for storage, the 1/2 PMF was utilized for this hydrologic
analysis. The test flood inflow was estimated to be 530 cfs and resulted in a
routed test flood outflow equal to 265 cfs which would not overtop the dam crest.
n The maximum spillway discharge capacity with the reservoir surface at the dam
crest was estimated to be 465 cfs, which exceeds the routed test flood outflow.
An assumed breach with the water surface at the dam crest would overtop Estes
Road located about 1.3 miles below the dam by 6 to 8 feet and could damage
two homes located near the point where Howard Brook passes beneath Estes Road.
Water would rise to as much as one foot above the sill level of these homes. The
— potential for loss of less than a few lives as well as economic loss would exist.

It is recommended that the owner engage a qualified registered professional engineer
to: investigate the active seepage and wet areas at the downstream toe of the

: dam; investigate the condition of the gate valves at the gate house and make

v them operable; specify and oversee procedures for the removal of trees, stumps
and associated root systems from the dam embankment and a zone next to the
downstream toe of the embankment; specify repairs for the minor erosion of the
upstream slope of the dam embankment at the waterline; inspect the downstream
slope of the dam embankment after brush and small trees have been cleared; and
investigate the adequacy of the low-level outlets to drain the reservoir in an

emergency. It is also recommended that the owner clear brush and small trees
from the downstream slope of the dam and maintain the embankment free of
brush, repair the gate house structure and replace the gate house door, and repair
cracked and spalled concrete at the spillway.
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The recommendations and remedial measures are described in Section 7 and should 3
. be addressed by the owner within one year after receipt of this Phase I Inspection %
. Report, except for the investigation of the active seepage at the downstream toe
of the dam which should be addressed immediately upon receipt of this report.

ol Gt

enneth M. Stewart
Project Manager
N.H.P.E. 3531

S E A Consultants Inc.
Rochester, New Hampshire
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This Phase I Inspection Report om Rochester Reservoir Dam

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

Dams, snd with good engineering judgment snd practice, and 4s heredby )
submitted for approval.

‘ /
ARAMAST MAHTESIAN, MEMBER

Geotechnical Engineering Branch
Engineering Division

Cronsy M1 Ty,

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBUONO, CHAIRMAN
Water Control Branch
Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers, Washington, D.C. 20314.
Tﬁe purpcse of a Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections. Detailed
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 will continue
to represent the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established guidelines, the Spillway Test flood is
based on the estimated "Probable Maximum Flood" for the region (greatest reason-
ably possible storm runoff), or fractions thereof. Because of the magnitude and
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rarity of such a storm event, finding that a spillway will not pass the test flood
should not be interpreted as necessarily posing a highly inadequate condition. The
test flood provides a measure of relative spillway capacity and serves as an aide
in determining the need for more detailed hydrologic and hydraulic studies, con-
sidering 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 trespassing 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.
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Major seepage is occurring at the downstream toe of the right section of the dam. R
This seepage could lead to internal erosion and breaching of the dam, if not - —d
controlled. _—Q

There are also several wet areas with no noticeable discharge of flowing water
at the toe of both sections of the dam. These wet areas may be indicative of
seepage problems which could eventually cause instability of the dam, if not
corrected. -

The inoperability of the gates in the gate house do not allow the 16-inch and
12-inch pipes which pass through the dam to be depressurized. Consequently, if a
break were to occur in either of these pipes within the dam structure, the lines R
could not be shut off and internal erosion could compromise the structural integrity
of the dam and lead to eventual failure. s

Extensive brush and small .rees growing on the downstream slope of the dam and
in the zone downstream of the toe make it impossible to inspect those areas
adequately. Also, if the trees grow to a large size, they could cause seepage and
erosion problems if a tree blows over and pulls out its roots, or if a tree dies or ]
is cut and its roots rot. ‘

Several large trees have been recently cut on the crest of the dam, and seepage
or erosion problems may develop as their roots rot.

Minor erosion is occurring on the upstream slope at the waterline and could
eventually result in breaching of the embankment if it is not controlled.

The condition of the gate house does not allow it to be locked and, thereby, keep
intruders out of the gate house. Continued exposure of the interior of the gate
house to weather and to vandalism will only worsen the already poor condition of
the gate house structure.

(W)
|
[

[ I O U I G I UL DT A WA W WU Sy e caatih o " SV D O S ST W S VIO SO U VSO S S P SIS S5 UM PO I




There is one area at the downstream toe of the right section of the dam where
swamp grass is growing and one area near the downstream toe of the left section
of the dam where ferns are growing. These types of vegetation indicate that the
two areas are somewhat wetter than the surrounding areas.

Both abutments of the dam and the natural knob located near the center of the
dam that separates the two sections of the dam consist of soil. There are many
large boulders along both sides of the valley.

c. Appurtenant Structures. The principal intake s."ucture gate house has
been extensively vandalized. The door has been ripped off and mueh of the brickwork
surrounding the doorway opening has been -broken off (See Photo No. 3). The
remainder of the brickwork and the portion of the stone masonry foundation which
was visible above the reservoir surface appear to be in good condition. Wooden
floor supports have rotted and given way and the right rear corner of the floor
has sagged 6 to 8 inches. It appears that the primary structural item supporting
the floor are cables running from the four corners of the floor inside the structure
up to the roof. However, it was reported that the original purpose of these cables
was to stabilize the present roof which was installed to replace the original roof
structure which blew off some years ago. The gates located in the gate house
appear to be inoperable. Consequently, the water lines which originate at this
structure are controlled by a series of buried gate valves which are located about
100 feet downstream of the dam.

The secondary intake structure appears to be in fair to good condition (See Photo
No. 9). The poured concrete structure is not excessively spalled and the gate
valves are operable.

Located at the extreme west end of the reservoir is the principal spillway. There
is a longitudinal crack in the concrete slab at the crest of the low-flow spillway
and the left training wall is cracked and <-alled (See Photo No. 16). The approach
channel to the low-flow spillway is wide and unobstructed (See Photo No. 15).
Brush and small trees are growing in the channel cdownstream of the spillway.

d. Reservoir Area. The slopes of the reservoir appear to be stable. No
evidence of significant sedimentation was observed. The spillway for this reservoir
discharges to a watershed which is separate from the area downstream of the
dam.

e. Downstream Channel. There are two distinct channels downstream of
the dam that are separated by a natural ridge in the central part of the valley.
These channels join about 500 feet below the dam.

3.2 Evaluation

On the basis of the results of the visual inspection, Rochester Reservoir Dam
is considered to be in poor condition.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Rochester Reservoir Dam impounds a reservoir of small size.
The drainage basin above the dam is small and consists of moderately sloped
terrain surrounding the reservoir. The drainage basin is heavily wooded and almost
completely undeveloped. The downstream area is predominantly undeveloped until
Estes Road is reached.

The field inspection of Rochester Reservoir Dam was made on June 9, 1980. The
inspection team consisted of personnel from S E A Consultants Inc. and Geotechnical
Engineers, Inc. Inspection checklists, completed during the visual inspection, are
included in Appendix A. At the time of inspection, no water was passing over the
spillway. The pool elevation was at approximately 375 feet NGVD. The upstream
face of the dam could only be inspected above this water level.

b.  Dam. The Rochester Reservoir Dam is an earthen embankment dam
and consists of two distinet sections. The left section is about 213 feet long and
26 feet high and extends from the left abutment to a natural knob which lies
between the two channels in the valley downstream of the dam. The right section
is about 369 feet long and 21 feet high and extends from the natural knob near
the center of the valley to the right abutment.

The crest, upstream slope, and downstream slope of the dam are covered with
cobbles embedded in soil (See Photo Nos. 7 and 8). It cannot be determined on
the basis of the visual inspection alone whether these cobbles were placed as
riprap or whether the entire cross section of the dam consists of a cobble-soil
mixture.

The crest of the dam is somewhat irregular, but does not show evidence of major
movements. Some brush and trees have been cut recently on the crest.

Brush and a few large trees have been cut recently on the upstream slope (See
Photo No. 8). There has been minor erosion of the upstream slope at the waterline,
but the cobbles are in place everywhere at and above the waterline, as mentioned
above.

Extensive brush and small trees are growing on the downstream slope of both
sections of the dam (See Photo Nos. 3 and 10). A considerable quantity of brush
and some logs, apparently the brush and trees that were cut on the crest and
upstream slope, have been dumped on the downstream slope near the crest.

Major active seepage is discharging at a rate of about 5 gpm near the downstream
toe of the right section of the dam near the natural knob at the center of the
valley (See Plans and Details in Appendix B and Photo Nos. 11 and 12). The
discharging seepage water is clear. There is one wet area, with no noticeable
discharge of flowing water, at the downstream toe of the right section of the
dam near the right abutment.
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SECTION 2
ENGINEERING DATA

2.1 Design
No design data were found for the Rochester Reservoir Dam.

2.2 Construction
No construction records were found.

2.3 Operation

No engineering operational data were found.

2.4 Evaluation

a. Availability. No engineering data were available for the Rochester
Reservoir Dam. A search of the files of the New Hampshire Water Resources
Board and direct contact with the owner revealed a limited amount of recorded
information.

b. Adequacy. The lack of in-depth engineering data did not allow for a
definitive review. Therefore, the adequacy of this dam could not be assessed from
the standpoint of reviewing design and construction data, but is based primarily
on visual inspecticn, past performance history and sound engineering judgment.

c. Validity. Two state inspection reports, one dated September 27, 1935
and the other not dated, but believed to be prior to 1950, refer to a concrete
core. It was not possible to validate the existence of a concrete core. No other
engineering data were found to validate.
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(4) Control Mechanism

(a) 20-inch pipe - discharge through this line is controlled by -"
closing the gate on the pipe leading into the intake structure S

(b) 16-inch and 12-inch pipes - It appears that the gates at the L
gate house are not operable; however, these pipes can be ERORD

controlled with buried gate valves that are located approxi- '*TJ
mately 100 feet downstream of the dam. This series of valves B
also control the operation of the blowoff located at this RO
point. OIS
(5) Other - y

(a) A 6-inch diameter blowoff is located approximately 100 feet
below the left section of the dam. The outlet invert of the R,
blowoff is at an elevation of 345.5 feet. According to -
Rochester Public Works Department personnel, other blowoffs

are located on all three water supply lines at various points e j
between the reservoir and the city. ‘*_"".‘."’4
(b) A 6-inch diameter drain line outlets from the intake structure LT
which is located at the right abutment and discharges at the S
toe of the dam. The inlet invert of this pipe is set at an Coen
elevation of 363.8 feet. Operation of this drain line is
controlled by a gate valve located within the intake structure. e
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h. Diversion and Regulating Tunnel

Not applicable

i. Spillway

(1) Type - natural saddle in topography with a low-level spillway
consisting of a concrete slab between low concrete training walls

(2) Length of weir - 19.5 feet (low-flow spiliway)

(3) Crest elevation - 375.0 (low-flow spillway)
375.5 (natural saddle)

(4) Gates - N/A

(5) U/S Channel - The upstream channel consists of a natural stream
channel bottom approximately 1.5 feet deep with dry stone masonry training walls.
This channel extends about 25 feet from the reservoir to the concrete capped R
spillway. The entire spillway consists of a natural saddle in the topography O d
surrounding the reservoir at which the low-flow spillway has been constructed. 9

(6) D/S Channel - The spillway discharges to a heavily overgrown e
swampy area immediately southwest of the reservoir and ultimately drains through S
Long Pond to the Isinglass River. ; ]

.,.'._.-..1
e Regulating Outlets - ;.'__<
. ::.'_\
(1) Invert - Water intake pipes to distribution system estimated by ," R 1
Rochester Public Works Department personnel to have maximum drawdowns of 10 Cele
feet and 20 feet below the normal water surface. This results in the following RS
approximate inlet invert elevations. - ;."’
g ":?1
(a) 20-inch pipe - 365+ o
(b)  16-inch pipe - 355+ Sl
(e) 12-inch pipe - 355+ ]
. -
. SR
(2) Size ...
(a) 20-inch pipe - inlet to intake structure at right abutment : +
(b) 16-inch pipe - at gate house -]
(e) 12-inch pipe - at gate house IR
(3) Description - Cast iron water intake pipes that feed water dis- N ‘“
tribution system T
ey
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e.  Storage (acre-feet)
(1) Normal pool - 665
(2) Flood control pool - N/A
(3) Spillway crest pool - 665
(4) Top of dam - 790
(5) Test flood pool - 760

f. Reservoir Surface (acres)

(1) Normal pool - 56
(2) Flood control pool - N/A
(3) Spillway crest pool - 56
(4) Test flood pool - 67
(5) Top of dam - 70

g. Dam

(1) Type - earthen embankment, consisting of two distinet man-made

sections

(2) Length - 582 feet (total man-made portion)
668 feet (between abutments)

(3) Height - 26 feet (left section)
21 feet (right section)

(4) Top Width - 12 feet (left section)
11 feet (right section)

(5) Side Slopes - left section, downstream 4V to 9H
right section, downstream 3V to SH

(6) Zoning - unknown

(7) Impervious Core - unknown; two inspection reports refer to a
concrete core

(8) Cutoff - unknown
(9) Grout curtain - none

(10) Other - none




(4)
the test flood

(5)
(6)
(7)

v _.avation 376.6 feet) was estimated to be 265 cfs.

(8)

feet) was estimated to be 465 efs.

(9

376.6 feet) was estimated to be 265 efs.

c. Elevation. (feet, NGVD) based on a pool elevation of 375.0 shown on

U.S.G.S. quad sheet assumed to be the crest of the low-flow spillway.

_ (1) Streambed at toe of dam - 351 T .
(2) Bottom of cutoff - unknown ?
(3) Maximum tailwater ~ unknown 1
(4) Normal pool - 375 j—.’:
(5) Full flood control pool - N/A
(6) Spillway crest - 375.0 (low-flow spillway) J
(7)  Design Surcharge (Original Design) -~ unknown o
(8) Top of Dam -~ elevation varies - 377.0 (min.), 378.2 (max.)
(9) Test flood surcharge - 376.6

d.  Reservoir (Length in feet)

(1) Normal pool - 4,060
(2) Flood control pool - N/A
(3) Spillway crest pool - 4,060
(4) Top of dam - 4,105
(5) Test flood pool - 4,095

The capacity of the ungated spillway with the water surface at
elevation (Elevation 376.6 feet) was estimated to be 265 efs.

Gated spillway capacity at normal pool elevation - N/A
Gated spillway capacity at test flood elevation - N/A

The total capacity of the spillway at the test flood elevation

The total project discharge at the top of the dam (Elevation 377.0

The total project discharge at the test flood elevation (Elevation

1-5
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1.3 Pertinent Data

a. Drainage Area. The drainage area above Rochester Reservoir Dam is
small, covering only about 0.41 square miles (approximately 262 acres). There is
evidence from a U.S.G.S. Quadrangle Sheet that a larger area, generally around
Berrys River, once drained to the reservoir. However, at present, very little
uncontrolled surface runoff flows directly to the reservoir from the vicinity of
Berrys River due to the barrier created by New Hampshire Route 202A. A portion
of the water flowing through Berrys River is intercepted and piped to the Rochester
Reservoir, but this flow is controlled by a gate valve as described in section 1.2 b.

The topography in the drainage basin consists of moderately sloped terrain
surrounding the Rochester Reservoir. The area is heavily wooded and almost
completely undeveloped. The development which does exist consists of three or
four houses that are located on the fringe of the basin along New Hampshire
Route 202A.

b. Discharge at Damsite. Normally, there is no surface discharge from the
damsite. However, discharge does occur through a series of pipes which feed the
city of Rochester's water distribution system. One 16-inch diameter pipe and one
12-inch diameter pipe outlet from the gate house located about 70 feet from the
left abutment. Based on information provided by the Rochester Public Works
Department, it appears that the inlet inverts of these pipes are set at an elevation
of about 355 feet (NGVD). These pipes are cross-connected about 100 feet below
the dam, and a series of buried gate valves located at this point control the flow
through these water supply lines as well as the operation of a 6-inch diameter
blowoff which can be used to flush sediment from either pipe. The invert of the
blowoff is set at an elevation of 345.5 feet (NGVD). A 20-inch diameter pipe
which also feeds the city of Rochester's water distribution system outlets from a
secondary intake structure which is located at the right abutment. Flow into the
secondary intake structure is controlled by a valve on the 20-inch diameter inlet
pipe on the upstream side of this structure. Based on information provided by the
Rochester Public Works Department, it appears that the inlet invert of this 20-inch
diameter pipe is set at an elevation of about 365 feet (NGVD). A 6-inch diameter
drain which can be used to flush sediment from the intake structure also outlets
from this intake structure and discharges at the toe of the dam. A valve which
controls the operation of this drain is located within the intake structure. Surface
discharge will occur over the spillway located at the extreme west end of the
reservoir when the water surface rises above 375 feet (NGVD).

(1) The capacities of the blowoff located below the gate house and
the drain pipe located at the right abutment were estimated to be 5 efs and 3
cfs, respectively, with the water surface at the top of dam (Elevation 377.0 feet).

(2) Maximum known flood at damsite - unknown.

(3) The capacity of the ungated spilway with the water surface at
the top of the dam (Elevation 377.0 feet) was estimated to be 465 cfs.
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diameter pipe from Berrys River passes under the state highway and is controlled
by a gate valve in the other manhole. These pipes connect between the manholes
and a single 24-inch diameter pipe passes through a gate house and discharges at
a concrete walled sluiceway (See Photo No. 14). This sluiceway, which discharges
into the reservoir beneath a boat house, formerly contained bar racks to prevent
leaves and twigs from entering the reservoir, but the bar racks are no longer in
place.

c. Size Classification. Small (height - 26 feet; storage - 790 acre-feet)
based on either heig'.t (greater than or equal to 25 feet and less than 40 feet)
or storage (greater than or equal to 50 acre-feet and less than 1000 acre-feet)
as given in the Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Significant Hazard. An assumed breach in the
Rochester Reservoir Dam would increase the stage along the stream channel near
the Estes Road culvert by about 15 feet. The roadway would be overtopped by 6
to 8 feet and water would rise to as much as one foot above the sill of two
houses located near the culvert. Beyond Estes Road ihe stream channel broadens
to a wide swampy area before reaching the New Hampshire Route 202 culvert.
The stage would quickly be reduced to about 7 to 8 feet through this section of
the channel, so that houses located on the periphery of the swampy area and the
state highway culvert would not be impacted. The potential for loss of less than
a few lives as well as economic loss would exist. Failure of the dam would also
result in loss of the city's water supply, since the pipes feeding the entire distribution
system originate at the Rochester Reservoir.

e. Ownership. The dam has been continually owned by the city of Rochester,
City Hall, Rochester, New Hampshire 03867, Telephone: (603) 332-1167 since it
was constructed in the late 1800's.

f. Operator. The dam is maintained and operated by the Rochester Public
Works Department, Water Division, 45 Old Dover Road, Rochester, New Hampshire
03867, Telephone: (603) 332-4096.

g- Purpose of Dam. The dam was originally constructed to provide the
primary water supply for the city of Rochester and it still serves that purpose.

h.  Design and Construction History. No information regarding the original
design or construction of the dam was found. It is believed that the dam was
constructed in the late 1800's.

i Normal Operating Procedure. All the valves on pipes near the dam
discharging to the city's water distribution system are normally open. These valves
are adjusted to flush sediment from the lines through the blowoffs on an as-needed
basis. All the valves on pipes near the spillway that control the flow into Rochester
Reservoir from auxiliary storage reservoirs are normally open. These valves are
adjusted based on daily visual observation to control the level of Rochester Reservoir
at or just below the spillway crest (375.0 feet NGVD).




b. Description of Dam and Appurtenances. The Rochester Reservoir Dam
is an earthen embankment dam and consists of two distinet sections (See Plans
and Details in Appendix B). The left section of the dam extends from the left
abutment to a natural knob which lies between the two channels in the valley
downstream of the dam. The left section is about 12 feet wide at the crest, 213
feet long and about 26 feet high from toe of slope to crest of dam with a
downstream slope of approximately 4 feet vertical to 9 feet horizontal (4:9). the
right section of the dam extends from the natural knob near the center of the
valley to the right abutment. The right section is about 11 feet wide at the crest,
369 feet long and about 21 feet high from toe of slope to crest of dam with a
downstream slope of approximately 3 feet vertical to 5 feet horizontal (3:5). The
overall length of the dam crest between abutments is about 668 feet including
the natural knob near the center of the dam.

Located in the reservoir at a point approximately 70 feet from the left abutment
and about 12 feet from the upstream crest of the dam is the principal intake
structure which consists of a gate house which inlets water from the reservoir
into one 16-inch diameter pipe and one 12-inch diameter pipe. Based on information
provided by the Rochester Public Works Department, it appears that the approximate
invert elevation of these two pipes is 355 feet (NGVD). The valves located in the
gate house, and intended to control the inlets to these pipes, appear to be inoperable.
These pipes pass through the dam and feed the city of Rochester's water distribution
system. At a point approximately 100 feet downstream of the dam crest, these
pipes are cross-connected and buried gate valves control the flow through these
water supply lines as well as the operation of a 6-inch diameter blowoff which
can be used to flush sediment from either line.

Located in the crest of the dam at the right abutment is the secondary intake
structure (See Photo No. 9) which consists of a below grade, poured concrete
chamber which inlets water from the reservoir into a 20-inch diameter pipe. This
pipe passes through the dam and feeds the city of Rochester's water distribution
system. Flow into the secondary intake structure is controlled by a valve on the
20-inch diameter inlet pipe on the upstream side of the structure. Based on
information provided by the Rochester Public Works Department, it appears that
the approximate invert elevation of this inlet pipe is 365 feet (NGVD). A 6-inch
diameter drain which can be used to flush sediment from the chamber also passes
through the dam and discharges near the toe of the dam. A valve which controls
the operation of this drain is located within the concrete chamber.

Located at the extreme west end of the reservoir is the principal spillway which
consists of a natural saddle in the topography surrounding the reservoir at which
- a concrete slab low-flow spillway approximately 20 feet long between 6-inch high
*" concrete training walls has been constructed. Since the low-flow spillway appears
to have been constructed at a natural saddle, the area adjacent to the low-flow

. spillway is not considered to be a dike.

Located approximately 225 feet to the right of the low-flow spillway are gate
valves that control the flow into Rochester Reservoir from auxiliary storage
- reservoirs. A 20-inch diameter pipe from Round Pond passes under the spillway
' and is controlled by a gate valve in the manhole nearest to the spillway. A 20-inch __9
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NATIONAL DAM INSPECTION
PHASE I INSPECTION REPORT
ROCHESTER RESERVOIR DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a National Program of
Dam Inspection throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsiblility of supervising the inspection
of dams within the New England Region. S E A Consultants Inc. has been retained
by the New England Division to inspect and report on selected dams in the state
of New Hampshire. Authorization and notice to proceed were issued to S E A
Consultants Inc. under a letter of November 5, 1979 from William Hodgson, Jr.,
Colonel, Corps of Engineers. Contract no. DACW33-80-C0008 has been assigned
by the Corps of Engineers for this work.

b. Purpose -

(1) To perform technical inspection and evaluation of non-federal dams
to identify conditions which threaten the public safety and thus permit correction
in a timely manner by non-federal interests.

(2) To encourage and prepare the states to initiate quickly effective
dam safety programs for non-federal dams.

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

1.2 Description of Project

a. Location. The Rochester Reservoir is located on the corporate boundary
line between Rochester and Barrington, New Hampshire at the headwaters of
Howard Brook. The Rochester Reservoir Dam is located in Rochester, New
Hampshire at the east end of the reservoir. There is no spillway at the dam, but
any discharge emanating from the dam's low level outlets would flow in an easterly
direction through Howard Brook and then Axe Handle Brook approximately 3.6
miles to its confluence with the Cocheco River in Rochester, New Hampshire.
There is a spillway at the west end of the reservoir which discharges outside the
Howard Brook watershed to a swampy area immediately southwest of the reservoir
and ultimately drains through Long Pond to the Isinglass River in Barrington, New
Hampshire. The dam is shown on U, S G.S. Quadrangle, Alton, New Hampshire with

coordinates approximately at N43 17'19" w171°02" 35", Strafford County, New
Hampshire (See Location Plan).
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OVERVIEW PHOTO - ROC_HESTER RESERVOIR DAM
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SECTION 4
OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. The Rochester Reservoir Dam is used for the retention of the
Rochester Reservoir which is the primary water supply for the city of Rochester.
There are no written operational procedures governing the operating facilities of
this dam.

b. Description of Any Warning Systems in Effect. No written warning
system exists for the dam.

4.2 Maintenance Procedures

a. General. The owner; the city of Rochester acting through its Department
of Public Works, is responsible for the maintenance of the dam. No formal or
written maintenance plan exists. However, the dam is visited frequently and it is
reported that maintenance is performed on an as-needed basis.

b. Operating Facilities. No formal plan for maintenance of operating
facilities exists.

4.3 Evaluation

The current operation and maintenance procedures for the Rochester Reservoir
Dam are inadequate to ensure that all problems encountered can be remedied
within a reasonable period of time. The owner should establish a written operation
and maintenance procedure, as well as a warning system to follow in event of
flood flow conditions or imminent dam failure.
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SECTION 5
EVALUATION OF HYDROLOGIC/HYDRAULIC FEATURES
! 5.1 General. The Rochester Reservoir Dam is an earthen embankment dam and Lj

consists of two distinet sections. The left section of the dam extends from the
left abutment to a natural knob which lies between the two channels in the valley
downstream of the dam. The left section is about 213 feet long and about 26 feet
high from toe of slope to crest of dam. The right section of the dam extends
from the natural knob near the center of the valley to the right abutment. The -
= right section is about 369 feet long and about 21 feet high from toe of slope to @,
crest of dam. The overall length of the dam crest between abutments is about
668 feet including the natural knob near the center of the dam. Normally, no
surface discharge occurs at the damsite, although there are two intake structures
associated with the dam which feed water to the city of Rochester's water :
distribution system. A spillway that consists of a natural saddle in the topography -
surrounding the reservoir at which a concrete slab low-flow spillway has been 4
constructed is located at the opposite end of the reservoir. The crest of the
low-flow spillway is set at an elevation of 375 feet (NGVD).

The drainage area contributing surface runoff to the reservoir is quite small, about
L 0.41 square miles. Water discharging from the reservoir to the city's distribution

system is replenished by water which is piped to the reservoir from Round Pond
and Berrys River. The dam impounding the Rochester Reservoir is classified as
L small in size and has a maximum storage capactiy of 790 acre-feet.
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5.2 Design Data. No hydrological or hydraulic design data were disclosed.

l 5.3 Experience Data. No experience data were disclosed. Maximum flood flows
or elevations are unknown.
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5.4 Test Flood Analysis. Due to the absence of detailed design and operational

information, the hydrologic evaluation was performed utilizing data gathered during
] field inspection, watershed size and an estimated test flood determined from the
Corps of Engineers guide curves. For this dam (small size and significant hazard),
the test flood ranges from the 100-year flood to one-half the Pribable Maximum
Flood (1/2 PMF). Since the dam falls towards the upper end of the small size
range for storage, the 1/2 PMF was utilized for this hydrologic analysis. The
drainage area consists of moderately sloping terrain, so the "rolling" curve, from
the Corps of Engineers set of guide curves, was used to estimate the maximum
probable flood peak flow rate.
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Based on an estimated maximum probable flood peak flow rate of 2,600 cfs per
L square mile and a drainage area of 0.41 square miles, the test flood inflow was

- estimated to be 530 ecfs. The test flood was routed through the reservoir in
accordance with the Corps of Engineers procedure for Estimating Effect of
Surcharge Storage on Maximum Probable Discharge. The reservoir water surface
was assumed to be at elevation 375.0 prior to the flood routing. The routed test
flood outflow was estimated to be 265 cfs. This analysis indicated that the dam
crest would not be overtopped. The test flood surcharge would reach an elevation
of 376.6 feet (NGVD) and leave a freeboard of 0.4 feet below the minimum
elevation of the top of dam. The capacity of the spillway with the reservoir
surface at the dam crest was estimated to be 465 cfs, which exeeds the routed
test flood outflow.
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5.5 Dam Failure Analysis. The impact of dam failure was assessed utilizing the
"Rule of Thumb" Guidance for Estimating Downstream Dam Failure Hydrographs
published by the Corps of Engineers. The analysis covered a reach extending
approximately 2 miles downstream to New Hampshire Route 202. There is no
prefailure flow from the dam, so prefailure tailwater conditions were not considered
in the calculations and the dam failure analysis was conducted with the water
surface at the dam crest. Based on this analysis, Rochester Reservoir Dam has
been classified as a significant hazard.

Due to the major seepage in the right section of the dam, it was determined that
this section of the dam represented the most probable place for an assumed breach
to occur. Consequently, a total of 117 feet of the right section of the dam
(approximately 40 percent of the length at mid-height) was breached with a failure
height of about 21 feet. The peak failure discharge was estimated to be 18,900
efs.

The first 1.3 miles of the channel below the dam is completely undeveloped.
However, a few houses are located near the point where Howard Brook passes
beneath Estes Road. It appears that two of these houses may be impacted by the
failure discharge which would increase the stage along this section of the stream
by about 15 feet. Water would flow about 6 to 8 feet deep over Estes Road and
would rise to as much as one foot above the sill level of two houses. As the
channel passes beyond Estes Road and approaches New Hampshire Route 202, it
broadens into a wide swampy area. Consequently, the stage would be reduced
quickly to about 7 to 8 feet before it reaches the state highway. It appears that
houses located on the periphery of the swampy area and the New Hampshire Route
202 culvert would not be impacted. The potential for the loss of less than a few
lives as well as economic loss would exist. Failure of the dam would also result
in loss of the city's water supply, since the pipes feeding the entire distribution
system originate at the Rochester Reservoir.
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SECTION 6
EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The visual inspection indicates the following potential structural problems:

(1)

(2)

(3)

(4)

(5)

(6)

(7

Major active seepage at the downstream toe of the right section of
the dam embankment, which could lead to internal erosion and breaching
of the dam if not controlled.

Wet areas with no noticeable discharge of flowing water at several
locations near the downstream toe of both sections of the dam embank-
ment, which may be indicative of seepage problems that could eventually
cause instability of the dam if not controlled.

Two water lines are under continuous pressure beneath the left section
of the dam embankment. A break in either of these lines beneath the
embankment could cause uncontrolled internal erosion of the dam.

Stumps and root systems of large trees which have recently been cut
on the crest of the dam embankment and which could lead to seepage
and erosion problems as the roots rot.

Brush and small trees growing on the downstream slope of the dam
embankment which, if allowed to grow to large size, could cause seepage
and erosion problems if a tree blows over and pulls out its roots, or
if a tree dies or is cut and its roots rot.

Minor erosion of the upstream slope of the dam embankment at the
waterline which could eventually result in breaching of the dam.

The floor of the gate house is in very poor condition and could easily
collapse. This not only presents a safety hazard for operating personnel
but would probably effect the operation of the valves located within
the gate house.

6.2 Design and Construction Data

No information regarding the original design or construction of the dam was
found, although it is believed that the dam was constructed in the late 1800's.

6.3 Post-Construction Changes

There is no record of changes since the construction of the dam.

6.4 Seismic Stability

The dam is located in Seismic Zone 2 and, in accordance with the Phase I
guidelines, does not warrant seismic analysis.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination indicates that Rochester Reservoir
Dam is in pocr condition. The major concerns with respect to the integrity of the
dam are: N
- . . . . :-"_.4 j
(1) Major active seepage at the downstream toe of the right section e
of the dam embankment. R
IR
(2) Wet areas with no noticeable discharge of flowing water at several S
locations near the downstream toe of both sections of the dam o]
embankment. .

(3) Water lines under continuous pressure beneath the left section of
the dam embankment.

(4) Stumps of recently cut large trees and their associated root systems

- on the crest of the dam embankment.
(5) Brush and small trees growing on the downstream slope of the
dam embankment.
(6) Minor erosion of the upsiream slope of the dam embankment at
. the waterline.

(7)  Inadequate capacity of the low level outlets to drain the reservoir
in an emergency.

b. Adequacy of Information. A dense cover of brush and small trees and

n some brush and logs which have been cut and dumped on the downstream slope

’ cover most of the downstream slope of the dam and make it impossible to inspect

the slope adequately. The information that is available from the visual inspection

is adequate to identify the problems mentioned in 7.2. These problems will require

the attention of a registered professional engineer qualified in the design and

construction of dams who will have to make additional engineering studies to

s design or specify remedial measures. No additional information is needed for this
Phase I investigation.

c. Urgency. The owner should implement the recommendations in 7.2 and
7.3 within one year after receipt of this Phase I report, except for the rec-
ommendation in 7.2 (1) which should be implemented immediately upon receipt of
this report.

- 7.2 Recommendations

. The owner should retain a registered professional engineer qualified in the
Y design and construction of dams to:

(1) Investigate the active seepage at the downstream toe of the right
section of the dam embankment and design remedial measures.

7=-1
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(2) Investigate the wet areas at several locations near the downstream toe
of both sections of the dam embankment and design remedial measures,
if needed.

(3) Investigate the condition of the gate valves at the gate house and make
them operable.

(4) Specify and oversee procedures for the removal of trees, stumps. and
associated roots systems from the dam embankment and a zone next
to the downstream toe of the embankment and backfilling of resulting
voids.

(5) Inspect the downstream slope of the dam embankment after brush and
small trees have been cleared.

(6) Specify repairs for the minor erosion of the upstream slope of the dam
embankment at the waterline.

(7) Investigate the adequacy of the low level outlets to drain the reservoir
in an emergency and design remedial measures, if necessary.

The owner should carry out the recommendations made by the engineer.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Clear brush from the downstream slope of the dam and maintain
the embankment free of brush.

(2) Repair the gate house structure and replace the gate house door
in order to keep non-authorized personnel out.

(3) Repair cracked and spalled concrete at the spillway and maintain
the spillway area free of brush.

(4) Visually inspect the dam and appurtenant structures once a month.

(5) Establish written maintenance and operating procedures.

S
[ (6) Engage a registered professional engineer qualified in the design
: and construction of dams to make a comprehensive technical
inspection of the dam once every year.

(7)  Establish a surveillance program for use during and immediately
after periods of heavy rainfall, and also a warning program to
follow in case of emergency conditions.

7.4 Alternatives

There are no practical alternatives to the recommendations of Section 7.2
and 7.3 7=
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PROJECT: Rochester Reservoir Dam, DATE: June 9, 1980
TIME: 1:30 p.m.
WEATHER: Sunny, cool
W.S. ELEV. 375.0 U.S. n/a DN.S.
(NGVD)
PARTY:
1. Kenneth Stewart, S E A 6. Richard DeBold, NHWRB
2. Bruce Pierstorff, S E A 7. Mr. Turcotte, Rochester, W.W.
3. Robert Durfee, S E A 8.
4. Philip Upton, S E A 9.
5. Ronald Hirschfeld, GEI 10,
PROJECT FEATURE INSPECTED BY REMARKS
1. Structural Stability K. Stewart/R. Durfee
2. Hydrology/Hydraulics B. Pierstorff
3. Soils and Geology R. Hirschfeld
4,
5.
6.
7.
8.
9.
10.

INSPECTION CHECK LIST

PARTY ORGANIZATION
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INSPECTION CHECK LIST

PROJECT: Rochester Reservoir Dam, NH . DATE: June 9, 1980
PROJECT FEATURE: Dam Embankment NAME:
DISCIPLINE: NAME:

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation 377.0
Current Pool Elevation 375.0
Maximum Impoundment to Date Unknown
Surface Cracks None observed
Pavement Condition Not paved
Movement or Settlement of Crest Crest surface is somewhat irregular
Lateral Movement None observed .
Vertical Alignment See "Movement or Settlement of Crest"
Horizontal Alignment Good
Condition at Abutment and at
Concrete Structures Good
Indications of Movement of Structural )
Items on Slopes None observed .
Trespassing on Slopes Footpath along crest of dam; no evidence of ;:jﬁ_ N
trespassing on side slopes observed iy
i @
Vegetation on Slopes Brush and several large trees recently SRE
cut from crest and upstream slope. :ﬁ_‘_{.}:
Brush on downstream slope. e
"
Sloughing or Erosion of Slopes or Abutments None observed L
.9
Rock Slope Protection - Riprap Failures Crest, upstream slope, and downstream ’
slope covered with cobbles which
could have originally been placed as riprap ]
Unusual Movement or Cracking atg
at or near Toe None observed ®
-
Unusual Embankment or Downstream Seepage Active seepage discharge in downstream L»-jf‘:;;
face of right section of dam at STA 4+00
S
Piping or Boils See "Unusual Embankment or Downstream ]
Seepage" .
R
Foundation Drainage Features None observed -
Toe Drains None observed A
Instrumentation System None '
et e C e elA2
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INSPECTION CHECK LIST

June 9, 1980

PROJECT: Rochester Reservoir Dam, NH DATE:
PROJECT FEATURE: pike Embankment NAME:
DISCIPLINE: NAME:

¥
4
4
e
1
<

AREA EVALUATED

CONDITIONS

~
—

DIKE EMBANKMENT No Dike

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

L. Indications of Movement of Structural
[tems on Slopes

Trespassing on Slopes

Vegetation on Slopes

Sloughing or Erosion of Slopes or Abutments
Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking
at or near Toes

Unusual Embankment or Downstream Seepage
Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

¥
\
o

,".,‘ l._" .-. - ._- R
fld | RN

L

.
N
.

'''''''''''''
e e N el

. . . . .
B A T Pl Sl e S et et A e T, LA et et -t
PR W W iy Wy UG TG T Wi Ty PR TPY T S0 D0 T Ty T 1 1Py P P PP IR ¥ PP S

D S ' . TN
PP SO L L PR VTS WA WO W WO e




PO Sl el i R I il el i e e T Gt aa A

INSPECTION CHECK LIST
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PROJECT: Rochester Reservoir Dam, NH DATE: June 9, 1980 2
e

)

PROJECT FEATURE: Intake Channel NAME: =
DISCIPLINE: NAME: b_-j
RS

AREA EVALUATED CONDITIONS S

OUTLET WORKS - INTAKE CHANNEL AND '.‘“q
INTAKE STRUCTURE ]
a. Approach Channel f;;‘.f:l:
Slope Conditions Good S

Bottom Conditions Not visible beneath reservoir surface 5

Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure
Condition of Concrete

Stop Logs and Slots

None

None

None observed

Not visible beneath reservoir surface
None

Not visible beneath reservoir surface

......
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INSPECTION CHECK LIST

PROJECT: Rochester Reservoir Dam, NH

DATE: June 9, 1980

PROJECT FEATURE: Control Tower

NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition

Condition of Joints

Spalling

Visible Reinforeing

Rusting or Staining of Concrete
Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in
Gate Chamber

Cracks

‘Rusting or Corrosion of Steel
b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System

Brick masonry gate house is
control tower

Poor

Good except where masonry has been
vandalized

N/A
N/A
N/A
None

Good

Not visible beneath reservoir surface
Masonry extensively vandalized

N/A

None
None
None
None
None
Not visible
None
None
None

None

-
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INSPECTION CHECK LIST

PROJECT: Rochester Reservoir Dam, NH DATE: June 9, 1980
PROJECT FEATURE: Transition and Conduit NAME:
DISCIPLINE: NAME:

AREA EVALUATED CONDITIONS

OUTLET WORKS ~ TRANSITION
AND CONDUIT Not visible beneath reservoir surface

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths
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INSPECTION CHECK LIST "o

?ROJECT: Rochester Reservoir Dam, NH DATE; June 9, 1980 *
?ROJECT FEATURE:__ Outlet Structure NAME: {»;j.'_;:i
JISCIPLINE: NAME: Yy
AREA EVALUATED CONDITIONS -

JUTLET WORKS - QUTLET STRUCTURE B . ~
AND OUTLET CHANNEL Not visible-underground; outlet .
structure is city water system O

ieneral Condition of Concrete 11

lust or Staining

spalling

irosion or Cavitation

/isible Reinforecing

Any Seepage or Efflorescence
~ondition at Joints

Jrain holes

~hannel

Loose Rock or Trees Cverhanging
Channel

Condition of Discharge Channel
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Form 1A 79
NELY
R
LT - ‘
X ]
PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD T-4325%
TOWN A~ TOWN = STATE -
Rocnaster NO. 13 no. L3t/ S .
RIVER 4 . -
SrReAm Rochester Reservoir =
ORAINAGE FOND
AREA }0 /7/9 o AREA 685 Acres
DAM Gravitys 4 FOUNDATION Tarth
TYPE v NATURE OF ]
MATERIALS OF i ) 1 -
CONSTRUCTION Earth, Rock ,_.__YJ
PURPOSE POWER—CONSERVATION—DOMESTIC—~RECREATION—TRANSPORTATION—PUBLIC UTILITY S
OF DAM T
HE!GHTS, TOP OF R - TOP OF DAM TO Lt MR
DAM TO BZD OF STREAM Approx. 35! SPILLWAY CRESTS Approx. H -
SPILLWAYS, LENGTHS T 19! LENGTH o
DSPTHS BELOW TO® OF DAM " OF DAM ADDTOX. 5I2'1- 14
FLASHSOARDS i N
TYPE. HEIGHT ABOVE CREST Vo]
OPERATING HEAD TOP OF FLASHSOARDS ‘f a
CREST TON. T. W. TO N. T. W.
WHSSLS, NUMSER o
KINDS & 5. P. o4
GENERATORS, NUMBER ) —d
KINDS & K. W -
H. P. 90 P. . TIME H. P. 7S P.C. TIME R
100 B. C. EFF. 100 P. C. EFF. S
RIFERENCES. CASES, 1
PLANS. INSPECTIONS. S
REMARKS 1
. .
..
NZR- Rochester Water Works )
« e
CRLZITINN~ Good e
S,
MENACE- Yes. Will be subject to neriocdic inspection. _
o=
-
T
To the Public Service Commission: -
Tre foregoing memorandum on the zbove dam is submitted covering
insnection made Sevtember 27, 1335, and bill for same 1is enclosed. ,
Ur. Georgze Dzme was present at tne inspection. =
Samuel J. Lord ]
Tov. 25, 13Z5 Hryd. Eng. A
b4
]
Y
.
o]
..’ 1
s
N
B-6 N
B B A N T R R R A S SRR 5 , R
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.
r NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE A
LOCATION “ STATE NO. ..204yL3mwrreseerres -
E Town . .ecerennes Rochester "/, : County v Strafford —.—J
‘ Stream ....c...... Reserwvair...: - i

Basin-Primary ... QG880 ........ : Secondary .....tOGRECH )

Local Name R

Coordinates—Lat. w3154 #..13200....: Long. 22°.0...4..12400 o

® GENERAL DATA e,

. Drainage area: Controlled................... Sq. Mi.: Uncontrolled ................... Sq. Mi.: Total.10.42...Sq. Mi. Z"‘:.:

) Overall length of dam .50QQ.......ft.: Date of Construction - '-‘_',j.-j

' Height: Stream bed to highest elev.......35......ft.: Max. Structure 3L ft. _—

Cost—Dam ... Reservoir ij

DESCRIPTION Gravity earth and rock  concrete gore ./ =

Waste Cates -;‘ ;
Type ... - weerasenssessatossnsassrassns . L

‘ NUMDETr eeeevceercverrareeaenes 2 SIZe e ft. high x ft. wide o
Elevation Invert : Total Area sq. ft. !-1
Hoist :

Waste Gates Conduit
Number : Materials

Size ft.: Length ft.: Area sq. ft. ®»

Embankment . ‘—j
TYpe oo
Height—Max. ft.: Min. ft.
Top—Width : Elev. JRUP § X

. Slopes—Upstream on : Downstream on
Length—Right of Spillway : Left of Spillway

Spillway ) . » P
Materials of Construction ... an..b .elom....tnp...af....o.ppnsii:.a...end...r.aaex.'mir....(.c.qnc.r.ete)

-— Length—Total .........18.k......c .....ft.: Net ft.

- Height of permanent section—DMax. ... % ft.: Min. ft.
Flashboards—Type none. A : Height ft.
Elevation—Permanent Crest «.: Top of Flashboard
Flood Capacity ... w“ cfs.:. cfs/sq. mi.

Abutments
Materials: s C:;:?
Freeboard: Max. .......... 4... ft.: Min. ft.

Headworks to Power Devel.—(See “Data on Power Development”)

OWNER .. ROGREEEAT. MEEOL. JOTKS .or ererensnmerssensessre ».
REMARKS Condition good Water Supply v ]
Subject to inspection Uge conservation R

']
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NEW EAMPSEIRE WATER CONTROL CCIM{ISSICN

REPORT ON DAM INSPZCTION
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Stare of New Fampshive

WATER RESCURCES BOARD

37 Pleasant Straer

Conzorc, N.H. 033Gt TELZPRONE 271-3433

February 15, 1978

Mr. Paul Clement, City Engineer
01d Dover Road
Rochester, NH 03867

Dear Mr. Clement:

Under the provisions of RSA Chapter 482, Sections 8 through 15,
copy enclosed, on December 2, 1977 an Engineer of the Water Resources Board
inspected ycur dam in Rochester. This dam, #204.13, is classified in the

files of this oififice as a menace structure and as such must be maintained in
a manner not to endanger public safety nor become a dam is disrepair.

As a result of this inspection it was noted that items of maintenance or
repair are in need of attention.

1. Trees and brush on the dam to be cut.

If you have any questions, please contact us at your convenience.

Very truly yours,

George M. McGee, Sr.
Chairman

GMMG:PK:njk

Enc.
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AVAILABLE ENGINEERING DATA

No Engineering Data other than past inspection reports from the State of RN
New Hampshire Water Resource Board were available. RN
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INSPECTION CHECK LIST
PROJECT: _Rochester Reservoir Dam, NH DATE: June 9, 1980
PROJECT FEATURE: Service Bridge NAME:
DISCIPLINE: NAME:
AREA EVALUATED CONDITIONS
OUTLET WORKS - SERVICE BRIDGE Service bridge is temporary wooden
structure to gate house
a. Super Structure
Bearings See "Bridge Seat"
) Anchor . Bolts None
Bridge Seat Gate house structure and dam embankment
. Longitudinal Members Wood beams ~ unpainted .o -z;.-:
Under Side of Deck Wood - unpainted :1
Secondary Bracing Wood beams - unpainted 5
i Deck Wood planking - unpainted :’;‘"
Drainage System None 1]
Railings Wooden 2 x 4's - unpainted 1
. L Expansion Joints None :.!;
Paint Not painted : L;j
b. Abutment & Piers
o General Condition of Concrete N/A _.;
Alignment of Abutment N/A .:
Approach to Bridge Pathway on crest of dam ~
Condition of Seat & Backwall N/A :_;:
)
=
) A-9
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INSPECTION CHECK LIST

PROJECT: Rochester Reservoir Dam, NH DATE: dJune 9, 1980
PROJECT FEATURE: Spillway weir NAME:
DISCIPLINE: NAME:

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel
General! Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls

‘ General Condition of Concrete
Rust or Staining

Spalling

Any Visible Reinforecing
Any Seepage or Efflorescence
Drain Holes

c¢. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Spillway is located at opposite end of
reservoir from dam.

Good
None
None

Sand, gravel, cobbles

Fair

None observed

Left training wall is cracked and spalled;
longitudinal crack in concrete slab at spillway
weir crest

None

None

None

Poor

None

Trees overhang channel
Sand, gravel, cobbles

Brush and small trees growing in channel
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Photo No. 1 - General view of reservoir from center of dam.

Photo Ho. 2 - General view of dam from left abutment.

..
il
. .
4

1
PR
a0

[

3

™ o, o,
Ao g,

C

s




B AT N it g i e A et LA A YA AN (T i N A e e AR A el MC I e Al AT Rl

-— ,! .
- ]
= =
- - ";4

.

?hoto No. 5 - View of crest of right section of dam and
right abutment from center of dam.

TV VYW

Photo No. 6 - View of crest of right section of dam
from right abutment.
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Photo No.
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13 - View of downstream channel from toe of right
section of dam.

Photo Ho. 14 - View of concrete walled sluiceway and piped
inflow near spillway at west end of reservoir.
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APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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imeny__Army Corps Jos No._22u-7307 Pace 20 of 27
IROJECT ?sg(uzsl-er ?ewr Do CaompTo. By BWP DAaTE 7 /23_/80
JeTain __Hvdrologic Calcs. Ck'o. By K15 DAaTE ':/:9/39

. Keacn &

|« STEP 3 : Prepare stage-discharge curve for Reach

a. Pertinent Data

|, 500 Leot ._J

(1) Reach length =

.
“(2) Channel slope = O- o 4s el
(3) Manning n = O.0O6 / sida siepet ot eesia
(4) Channel shape - +r'a-f>¢%°\5~4-Q- ( Computa r-aers Saamd wple :x'*'j_:
(5) Base width = |0 (oot r._

b. See Figure 3 for stage-discharge curve

2. STEP %4: Estimate Reach Outflow

2. Determine stage for Qp * |5,200 cfs from Figure 3

.t and find volume in reach

(1) " Stage (depth of flow) = 4,6 +ek

ross—sectional)

(2) Volume in reach = (reach J.e-‘.'i'-:‘th) area of channel

. . @
1090 £+* 4 (0.9) (3.6 &)(525 4+ & 575 -~

X-area = .
= 307’0 £ S
2y (1so00o £ _
Volume = V, = C3070«C» Jk(.b? . {-}ﬁ-I
1 43,560 + 4 dcec w
- @
= 106 oere-lat .
‘ )
v, <2 .,
1 7 J.reach length 0K ]
2.
b. Determine Qps(TRIAL) :"fj..i
i oy ]
SEscrarany - Y4 (1 - §l) e
.
w7
™ {06
Qps(TrIAL) - (IS, 200 QE)( | = 7 :

R
Qos GRiny = |3)ZOO s

...............
.............................................
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c. Compute V, using Qp.(TRIAL) =9

From Figure 3 determine stage for QchTRIAL)

stage = 13.3 fTeet "*j
— ’_1

¢ 1 — 285 -0
domes = 400 ftT & (0.5)(A3IO(RPT ¥ FITT0
= 2449 £t

lad

(2445 £+%) (1200 £6>

V2 © 43 560 e e
' :'-“:]
V. = T3, Cere - o )

d. Average Vl and V2 and compute QP 4

V+V2

2

(1) Vavg = E

Vayg = 38.3zc-fd 4+ T30 ac-fd

Vavg = 35.7F Qe - ¢

(2} qu = QP3 (1 - Vavg)
oy 257 S
Qp g™ <IGJBOOC7'-,J<[ - Hap »;_J

P I A

Yk et o e
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[. STEP 3.: Prepare stage-discharge curve for Reach 3
a. Pertinent Data j.{ s
3 ij-
(1) Reach length = [, 200 ».
“"(2) Channel slope = O oo4s

(3) Manning n = 0.06 Cs@u_ <lomas Aot Cowrinmat)
(4) Channel shape - ‘\'rape’:‘oda—Q Sl A Gea Gferrdoant

T
(5) Base width = \O Qe_e}

b. See Figure 3 for stage-discharge curve :

2. STEP #4: Estimate Reach Outflow i."
a. Determine stage for Q3 = /G, BOO cisfrom Figure 3

. * and find volume in reach NN

: I :'j

(1) " Stage (depth of flow) = [3.D teott i

’ : L . cross-sectional N

(2) Volume in reach = (reach lenzth) area of channel> AR

400 L4t & (0 .8 r) (2l & 3452, B

= 2625 {47 N
Volume (2625 “*) (1300 -¢;
otume = V3 43,560 ~+t/a vt 2
S o
= 7’3.30—06-“@4' AN
v, <2, . e
1 7 J.reach length 0K \
b. Determine QP*(TRIAL). : Jj
v =
QpacrrIAL) T W3 (1 - -Si)

R |} Sy
] . A B S ¥
» M
-

i ) " /,' \ ;9.3 \
Up4(TRIAL) = (lé) gooc+: j( |- =5 )
QPqL?R::\L) = l5) OO0 ¢4 .
: e e et DA X
e, a® ke ,:»-. AR :- :l'..“ ey ‘,:,,.. ~-’ .,"-.f.':".:"::':.'*"".,- T ,- S,
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c. Compute V, using Qpz rrraL)

From Figure 3 determine stage for QPB(”“RIA‘L)

Stage = 0.0 Leet

4 ‘ c - ! a £-
X-apea = 460 #+2 + (0.5) (4.0 = (2iC +280%

= |440 L+
( 1aso §4%) (1602 %)

Vp = 43,500 **fame

52.9 aee —f4

<
"

-

d. Average V

and V

1 2

V1+V

2

and compute QP =

(1) Vavg = 2

SQ.OQC‘L"' + 52.q 1C‘£'.'
Vavg = z

yavg = 54.5 QerC - _(_/

(2} Qp 3= Qp, ( - ‘Va\sw)

o 54.5
Qps = (qe,ooo ST "Ho)

AL
Qp. = 16,800 7=

- RN
£ W YO Wl WANC PN W' Y

. '
22 gt 4t gl

t
—

La

e 0
TG W W\

PRI St
PRGOS

.,
P
¥y e

PRI
.v';: P I D
LT
LSS S S
]

"
‘f‘l £
"..l

L
a

@
R A
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| ]
|, STEP 3:: Prepare stage-discharge curye for Reach 2 o
a. Pertinent Data
(1) Reach length = [,600 teat .
"7(2) Channel slope = 0,025 e
(3) Manning n = ©.06 . PTG N -
. S Soa Shrpas monU CIMSI T
(41 Channel shape - “+vegezodal [ “oncits t-6era fecsedomiy 3
(5) Base width == |p (.t -L
b. See Figure 3 for stage-discharge curve
2. STEP4: Estimate Reach Outflow *i
a. Determine stage for Qs = | B)OODC:E from Figure 3 :j'jl-
- ¢ and find volume in reach '
:.". V ' 3 ’.
(1) " Stage (depth of flow) = \0O. Qg_;{
(2) Volume in reach = (reach lerzth) cross-sectional D
, area of channel N
= ~ . O ®
Y-apea = 460 f%: + (O-,)(4.3 $+;(2.:o-'+ + 285 -«\ e
. 18524 -~+° -
24 42 (1,500 4t o
Volume = Vl = (‘5 1 }<»(',,0,
43,560 - = E o
c- .
= 5é . O M‘ = K
s
Vi €% peach length OK
b. Determine Qpa(rprraL) o
Q = Q ! =
P2(TRIAL) P\l - C
R
7 .\.\ / 56. O . ,.‘...
%3(rriaLy = (18,0004 (| ~ -7 )
Qp} TRTAL) = Ié).?OO :'-1\_3 -
oor =
T T O '__f o e T o v s :_y
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c. Compute V, using sz (TRIAL)

- s
< . eyt T
] Sl

FErI) ) _

From Figure 3 determine stage for QPe(TRIAL)

Stage = Q-‘\' -Ced'

X-area = 450 L4 o+ O-S)(&“{ :{\/(Z(O 4+ 270 43
= 1276 {7

o (yz3e £42) (1,200 £
2 - 42 560 Lt%4ume

d. Average V'.L and V2 and compute QPZ

(1) Vavg = —=— 2

2
36.7 qe-f+ + 358)oce-L4
2

Vavg =
yayg = 359 aen Lt

. - V od
2) Qp, = Qp, ( - aga\/)
_3_§.'3_.\

Qpu = (\eﬁooc}‘b( \ = 390 )

~

Qpz = g, 000 = Y

—~

: ~ S . Lo
- 'n‘ N . o« ".. . L ‘-l '_c "‘. ~‘ A ~~ . DRI
..............
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3. STEP 3.: Prepare stage-~discharge curye for Reach 1

a. Pertinent Data
(1)} Reach length = |, 200 Fas
"(2) Channel slope = C.Q04%
(3) Manning n = O.06 sk Shopaz net Lows stend ZS:;'.Z;T:'T
(4) Channel shape - “nope?.o-.s‘-a-g NPTV < R P v U »,.:_‘.«.) W
(5) Base width == |0 fek

b. See Figure 3 for stage-discharge curve
’ s
4, STEP 4: Estimate Reach Outflow =
ESONG
a. Determine stage for QP1 = |8)CIOOc€s from Figure 3 ‘,
LT e
- and find volume in reach R
SREE
' : ' . 9
(1) " Stage (cdepth of flow) = q.(p S,:_g_:t( N
' . _ . cross-sectional -'_:j:j;;:ﬁ"
(2) Volume in reach = (reach le;._.a_,.l.h) (area of channel) T
X-area = 460 £+2 4 (0.5)(3.6 t)(ziofe + 25 i’-\
= 333 {42 )
(1333 &42) (1zo0 &)
Volume = V., = .
1 43,560 = '_/’M v

36.% Cure -Leat
s
Vl <f' . reach length 0K

b. De*ermine QPZ(TRIAL).

i oy
zcrrraLy = W) (1 - S—l)

=
%

(7Y

G.
290 4.

Qp2(TRIAL) - (lgﬁoo C("D(I -

Qazriny = IQ)OOO :__—C_o;
D-is

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

....................
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III. Using "Rule of Thumb" Guidance for Estimating Downstream Dam Failure

Hydrographs examine impact of dam failure

1. Pertinent Data

a. Failure occurs when reservoir level at crest of

dam - elevation = 3370 Jeat (N6UD)

b. Storage at crest elevation estimated to be approximately
TG0 aere - Leat

A. Reach 1

1. STEP 1l: Determine reservoir storage at time of failure

from previous calcs. storage = 490 aere - ea b

2. STEP 2: Determine Peak Failure Outflow QPl

i 32
Qpy = (8/27) Wy Je Y

where: W= Bresch wdth (use 409% 5L o k= 15
hauak \ewa‘rk of right Sac+\om\/ 3 .
(262 feed) (04 "
= UF Lt - G5Sumic Rerdon
od r\d\d: secton QQ,\\S)S\AL! s il
Poduct tha Lok -Q-QM 5\+u.a:(m\
\(o = Tohd \\mﬁ&k o e
aidl to peel lewl at Lo le
= 21 Lk = e aiiad o°
ek cectiia '
LN e N NS
Opy = (8/271) (13%) (22.2) F (21 L)

O.. = 18,300 cts

. el LAl e e e w e I T R,
e e et N e T e T e e e . RO et e e T e e S T e e IR
B T A T T T P e R T AP ) B P P S )

TR N - o e T O A T T SR " - PRy - e T - ' P IR T L S B L S - " - C ety Q0
[ VR WALAE SR St VAL ST R T NI WL AL APNPYURE. s T wPDL. WA SRS - SRR o0 WP LI I VA N W D S AP AL oy P,
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) N

6TO?4 Gonde .STDEA\J(: C,\w +a WA Tin Q&u,:k ’Zc:/
\_lxn_re.-ro«-e OVC,,_.,Q \'“ou'\reck 4‘6°‘T TLOQ& de‘f'i.'*.u-

C‘JE“A o 26F ot ot o QMW}Q e,
o 3F6. G -ez;('
F. Ta Gnclusion

QR. Lha 2 g ted Te=t Flood Ou}iw’r{ﬂu ~ 2,5:
wil NoT o\,-ar“'bp '{ln o

b. 6@&%% Cﬁvf)d«i'a
O weler Su-«—ie-a ot Ciest of dowm — 2l = 3?7}.0-‘@!

@\) C\\SM \'.:\.LM ‘{\n.\uﬁ:a' 'J-”-:QS
3/-,.

Q= (z.7)(19.5 £ 370~ 315.0 -~

(.‘D\J between “\*ra.\w e+ s ‘1"*‘4”‘““ Qi meTls e e
e 4 ]
;:\2».—2 1 &S CTCS sy
@ oler Sucace ad dest ot alomfin = 3%6560 T

/ N
O = (D5 ) (336.6-315.0)

Qo) \oe.‘LLut:n\ M\'l\\.v\ﬁ Weaels + Ot T amuwty

' fr . , .
C. blowotr C»"‘M SV AR UTUNed DM sl

Q\) ":..'-‘.,La-.u i&‘xﬂ v m.r.[;_
Q= (.6, [(o.zs}’- V][(Z)Bz.z)(ﬂ?.: - 345.315

@y & qu: C\)ou.iwi /
G- (3 y L(O 25)% T’] E("(‘sz (3770~ 254, 05" J

e T
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L of 27

Comero. By __3WP

DAare

Cx'n Bv A/'V)f'

Date

¢[25/92

7/2/ 32
Z

! STOR3 = 4.5 \nches

c¢. determine STORAVG

! ' STORAVG =
STORA\K' = 4’

d. determine qu

Upy

Lo

- 6. GSTEP 5: Determine sur: 1 ge heignt “or Q.

a. From Figure 1 sur =

Pk Surfaca area @ 5-\”--}:,,.?‘2 2806 keom Az NN )

c

T wnches

4.‘3\l in + 4.50 4

4.F ”>

Csaod@( | = =5

&

»

a2 elant for Q,, = c éSCi\"S
Surciaxa(@ oradion = 37€.6 ++
Crcs& of SFkLLuﬁ%. =

Sur:ﬂ.uag hewit =

.L( MMBQ-Q Qﬂ (lz'/p_)

: b. determine STORH
; STORuV=
} STORu -

c. determine STOR

5 AVG

y STOR,ys » _de 1 in

262 aers

A

4.5 incdes

3

+ 4.5 \na

—
D12 o
R R - TR AN TP e R Bt Tt R -
R A e A I I ey TN i AN R A L Y S e e e T i
e et VLR AR VU R S R SR RS WL & DR RN S R S A L L SR P R S VARSI IR AP ST |

A
&
3

and STOR;.

37s.0{4 =
1.6 oot
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b. determine STOR

LZCS(’M' _{_‘aé,o.sﬂ-%((.z* gﬂ (12" /84

STCr. =
: Z62aues
= 3.?4 W\'Q‘y\-a
c. Averay. STOR,L and S‘l"C)‘~I'2
_  STOR STOR
STORAVG = - 1 *2‘ 2

6008 \n. + 3.(;‘4 A,
z

“, l-OR AVe = 4 _q ‘ \ V\Q\'\QS

STeRae =

e . € Q

Pa
o = (50 - ‘;q‘”> ‘

(%

51{
»IEf #. ic.: . ine su.charge height for Qp, and STOR,
2. Ffr-~ 1. re 1l s.ir -.irge height for QP3 = 255@‘(‘3

sorchorme oQovateom = 376.6 S+
Crest of spdlway = 315.0 (4

Surr_faare.z \r%ﬁ;&k = & £+

’;amk Surtecd  uea. @ E‘JﬁC.D\ﬂfr‘;ﬁ- 2loy. ~ 6T res

5. de~er - STOR3
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Devaie __Hydrologic Calcs Ck'o. Bv Kms Dare z/;/ﬁo
“\ oo QlcaaQ. W On-ea._ \Qau 5M~J~o—r‘cp_
: M)_e v\=er'\'-% O—.P(.»rop‘—m.IQ \re.fbu-uw\ La
o \\CM\NQ stug}w !
STORl = Volume of ‘s* rg.g‘e____i "‘rﬂc-"'\c“e“)
dro~ e
(z _____,___*'__19:5-9—""—;‘)(2 l++ﬂ (12"/46)
STOR, = é. Oa \‘n.dw&s
c. determine QP2
3 — Q ] Q . ) STOR \
P2 Pl —
9.5”
"
.08
Opz (D?JOC-% <l— c!'sn
QPZ = /CiO C’_-Cs
4. STEP 3: Determine surcharge height and s‘I'OR,‘2 to pass
QP2 and then QP3
a. From Figure 1 determiu= surcharge height to pass -

IR AP TR WG U WO

QDZ = lqoc.-(:.s
— A A
LK ,\ho—mdo_ cLovation = 336, T -‘:l
Crest of sg&xw = 2735.0 i+
SJ\'U&D«%L \\&.». - I,A- :e -~

o srbn omel @ snd

(
lare ouluation X 65.5 aes

-----
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5‘ 3. Effect of surcharge storage Dh;% <. prob. discharge
X 1. Pertinent Data '
i a. Drainage area = 262 Geres
- b. Characteristics of - . m°%%‘*ehf =logad- FRrronin , waa = 7;
VO N \.)L :.~‘
| c. Test flood = /5 PMF i o
Follow Army Corps' pr. > -ra S
L.b .;_:_ i
2. STEP l: Determine Peak T . . J., from Gulde irve 2
4 :
a. the maximum probable 47 : h: o waz =stimate- -
A be 2 600 Q‘CS/S% ™.
— e
. PME = CZQZQQ'Q)C {55'M%4Oura>(2, 00 C&Ag.r.\) '.'_;_V.'_IH
= [,060 cis D
..
l — . T ~'
/z PMF = 530cfs
3. STEP 2: Determine surcr 1re- SELRR e L el
and sz
r a. from Figure 1 determ’~ s. ~a-32 hel.h:

- Qpq = 530 cﬁs

" Crest o4 5-.,.QQ|.;“6 = 35.0 {+&

Sum—c;o«co_ V_g_%ﬁ‘j; = Z. CQQJC

5. determine vcolume of 5 ¢ 1+ - STIR  in in-hes ~¢ el

. runcff S

le - A . [ : , ( -9
Fiest CLQ_,*@!‘M V-1 NS Uommes. OT <\Mw in JQecre ~ -ra’_.ut-

;~ Q) Jater Y-N -‘MM Q/FQ.& ‘L Pw\é\ C,,"'H‘L\\_U‘/.h ‘

. '
gy e c-
o /.l‘ o 4

o Do N
S Q m.uaito\\ PENENE Suna 2 . 100:_)&1;’;:
l‘ \:) '\._’\ LA Al J_‘L)..,t N <L ',-,. -~ “\-QQ.. Q—R‘O\O‘ '\:I:.‘a RN =< T"‘:*—'—.——L -
Lhavasen awdl  _yvof o+ (‘M»Luﬁé— )
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‘k c. Compute V, using Qpus(rRriaL) =9

From Figure 3 determine stage for Qps qrralL)

Ll Stage = E deat s

N/sos 4 BL5 B T
X-area = 100 1+ o+ (O-5> (3‘ l ‘C*/(b"'s“ T / ::t'. N
~= 27go :

r . /2380 £42)(1500 £4)

2 43,520 5{'1/404
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i," " d. Average Vy and V, and compute Qpg¢
V., + V
(1) Vavg = E 3 2

95,7 acve -4

106 sectr
‘E Vav, = ’Z

101 aame —teudt
1 Qs QP‘f(l - \La%g“)

0o = (15,200 k) (1- ;lo>
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\. STEP3: Prepare stage-discharge curye for Reach £

a. Pertinent Data

r
(1) Reach length = 2. 200 Len b

"'”C.Z) Channel slope = O-0CQ0 as

(3) Manning n = O.06
(4) Channel shape - fr-‘ca.%M

(5) Base width = |O L—e.ai

SL:LQ Sia'p.z— /’..2—‘%_ [PVCE et :"
C i K = Camelne .&C-cth‘Nu ) "'_."
b. See Figure 3 for stage-discharge curve

2 STEP %4: Estimate Reach Outflow

a. Determine stage for Q95 = |3)300c,:[s from Figure 3

: and find volume in reach
R ‘ ‘f\
(1) " Stage (depth of flow) = |5, 8 —eat

(2) Volume in reach = (reach lexzth) cross-sect:.onal)

area of channel

X-area = zoL+?® + COoS\Cl?),S @{.3((0@4 + 305 £+)

= 2,194 7
olume = v, - (2,194 #7) (2200 £
crume = 17 ‘43p560 f1/¢a&

= H| CJ,C/'-Q_-C-QJE

1 Z J.reach length 0K

b. Determine QPQ(TRIALj

-
b
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’ %pe(rrIAL) © Qp‘s‘(l - _l) =
b .

b ’.‘i
& N\ (]
: %ocrazany - (13, 3¢C :*s)( { =25

,
Qo Gazany = H,400 C S
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c. Compute V2 using QPL(TRIAL)
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Pace__2 D0t 2%

DaTte .1[29 (8%

DaTe —/72-5/)’)

From Figure 3 determine stage for QPc(TRIAL)

Stage = 14‘9 -Ce.n.}“

X-area = 20++* + (O.SB(IE.‘? 4-&3({0{&- ~ 280 i)

~ 1985 (2

(1955 {430 ( 2,200 £4)

2 43,560 '\f:\'t/:.g,q

98.F Gere - L
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Average Vl and V2 and compute QPC:

V1+V
2

(1) Vavg = 2

IV ae-f4  + 983 ae-f+

V 3VS = Z

105 Crere - £4

21 QPonP5< ‘y%’g)

N/~ 195
Cp, = (J 3,300 c.*:)( ‘ 140

Qp/z [\)5OOC,+‘5

il A o

A LR
A PR T T
. AR

. I
A2 L A )
L T,
Al PPN A

}

-

IR A
Zt el I PRI
Vit el et
)X,J.:Alp AT

kot ometih Sodostoa £

]

-
L
Y
L

J' 18 -"_ -.'. ,"

.T.‘n r’_ MY ."’,.“-“_c
R OIS |




R Tl i Pl v P i e e wy i aau Sa b te ) hag et an it vad Uadh AL Sl Gdb e /A e B A YA Y S A S A AN SOl A S S S L SR S R IR e LAt s gy Py
. SIEIA CONSULTANTS INC. BOSTON , MASS. s
:f ENGINEERS / PLANNERS ROCHESTER, N.H. {m]
. n ;'..“;1

CuienTt__Army Corps Jos No._2%u4-7901 Pace___24 o~ s
L PnoJEc'r/'ZOdzuﬁ /?ee TO \ ComeTn. By BWP DaTe 7—/27]33 " :':
L i . ~ - /. '_-.
N DetaiL __Hvdrologic Calcs. Ck'o. By AMNS Dare ?/_.;3459 2

F Keudh &

|. STEP3: Prepare stage-discharge curve for Reach G

a.

b.

Pertinent Data

(1) Reach length = Z. 900 -Ceaj

"7(2) Channel slope = 0.0045

(3) -Manning n = O.06

(5) Base width == Z0 (e, 4

See Figure 3 for stage-discharge curve

. STEP 4: Estimate Reach Outflow

d.

- -

b.

Determine stage for Qpe = H) 500c_£s from Figure 3
and find volume in reach

(l)""-Stage (depth of flow) = 7.9 ‘feai

(2) Volume in reach = (reach lencth)

X-area

3285 {+* .
(328544%) (2300 &)
43,560 +1+%%ce

Volume = Vl =

219 Cere-ft

s
Vi €% . reach length OK

Determine QP'}-(TRIAL).

) oy
Qpa¢TrIAL) = QW4 (1 - §£)

v

19

‘lo)

Qp3(TRIAL) - (‘ b 50035‘)6 |-

QazGRiay = 8,210 C_‘CS

4

< da S A"‘-(m.: ot ccusiat

(4) Channel shape - "’TO—FQ.?—O\CL:LQ CW X ~Crta. Gscord oy -

cross-sectional
area of channel

4601 + (0.5)(s.)(20 & + 1080 &)
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Compgte Vz using QP‘?(TRIAL)

Stage = 1.2 +eat

X-area =

— 2575 &4

P~

(255 87 ( za0v £4)

2 473 560 t4%en

7l Gere Leok

Average Vl and V2 and compute qu_

@b

(21

From Figure 3 determine stage for QuucrrrarL)

Vv, + V
Vavg = 1_2_._2.
219 ae-fe t+ [Hae-f+
Vavg =

z

vavg = 193 aere e
%2 = Qpy (1 - —igvav)

Qp = ( ; I,SOOQ_*(-3><[ -

S5 )

25,4 2=

3/29/(80

7/23 /30

aoter + (0.5) (52 ) (20 £r + 955
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