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NATIONAL DAM INSPECTION PROGRAM ' -
PHASE I INSPECTION REPORT

Identification No.: NH00310
Name of Dam: Sunrise Lake Dam
Town: Middleton
County and State: Strafford County, New Hampshire
Stream: Unnamed tributary of the Cocheco River
Date of Inspection: 21 June 1978

BRIEF ASSESSMENT

Sunrise Lake Dam is 19 feet high, averages about 16 feet wide
and is 665 feet long. It is an earthen embankment with a
downstream vertical dry stone masonry wall. The central
section upstream-side wall is also vertical dry masonry with
a concrete facing. Beyond the central section, the upstream
slopes are faced with riprap. It has a 3'x3' low-level gate,
mechanically operated, located below an 8' wide by 2' high - *
uncortrolled spillway. Maximum storage capacity is about
2,000 acre-feet. Sunrise Lake is now used for recreation; it
is 1.2 miles long and has a surface area of over 250 acres.

The dam is in poor condition. Major concerns are as follows:
seepages near the downstream toe of the dam, bulge in the
downstream vertical wall, inadequate spillway discharge
capacity, construction of two residences immediately
downstream of the dam, deterioration and spalling of the
concrete facing on the upstream vertical masonry wall, and
trees and brush growing on the dam.

Based on size and hazard classifications in accordance with
Corps guidelines, the test flood is the Probable Maximum
Flood. A PMF outflow of 2200 cfs (673 csm) would overtop the . -

dam by 1.4 feet; therefore the spillway is considered
inadequate. The spillway will pass 45 cfs, or 2 percent of
the PMF. A major breach at maximum pool would probably result
in the loss of more than 10 lives and appreciable property
damage.

The owner, Sunrise Lake Lands Association should retain the
services of a registered professional engineer and implement
his consideration of the recommendations given in Section 7.2.
within one year after receipt of this Phase I Report. The
operating and maintenance measures recommended in Subsection
7.3.b. should be implemented within six months after receipt
of this Phase I Report. Until these recommendations are
considered, the owner should perform immediately an appre-
ciable lowering of the lake to provide interim storage
because of the inadequacy of the spillway.

Warren A. Guinan
Project Manager
N.H. P.E. No. 2339

".- . .--i" . ' ;
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This Phase I Inspection Report on Sunrise Lake Dam has been
reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommenda-
tions are consistent with the Recommended Guidelines for
Safety Inspection of Dams, and with good engineering
judgment and practice, and is hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch 0 0
Engineering Division

FRED J. RAVENS, Jr., Member O 6
Chief, Design Branch
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

*O S

APPROVAL RECOMMENDED:

* S

JOE B. FRYAR
Chief, Engineering Division * S

* S
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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 (OCE),
Washington, D.C. 20314. The purpose of a Phase I Investi-
gation 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 investi-
gations, 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 operatinig environ-
ment 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 test flood is based on the 0
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
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 necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.

iv
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NATIONAL DAM INSPECTION REPORT
PHASE I INSPECTION REPORT

SUNRISE LAKE DAM

SECTION 1
PROJECT INFORMATION S S

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps S 0
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. Anderson-Nichols & Company, Inc.
has been retained by the New England Division to inspect 0
and report on selected dams in the State of New Hampshire.
Authorization and notice to proceed were issued to Anderson-
Nichols under a letter of May 3, 1978 from Ralph T. Garver,
Colonel, Corps of Engineers. Contract No. DACW33-78-C-0329
has been assigned by the Corps of Engineers for this work.

* S

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. 0 .

(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. 0 .

.2 Description of Project

Location. Sunrise Lake Dam is located in the Town
of Mia. ton, New Hampshire. Sunrise Lake Dam spans an
unnamed ibutary to the Cochecc River. The dam is about 2 0 0
miles ab ,e the tributary's confluence with the Cocheco River,
which is major tributary of the Piscataqua River. The dam
is shown c the U.S.G.S. Quadrangle, Alton, New Hampshire
with coordii.ates approximately at N 430 27' 12", W 710 04' 55",
Strafford County, New Hampshire (See Location Map page vii.)

p S
b. Description of Dam and Appurtenances. Sunrise Lake

Dam is an earthen embankment contained by a downstream vertical
dry masonry (stone) wall. The upstream face of the dam contains

P 0
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

*
a. Visual Inspection. The visual inspection revealed

two areas of possible stability problems:

(1) seepage at the downstream toe of the dry masonry
wall at several locations and

(2) bulge in the downstream dry masonry wall.

Trespassing on the crest of the dam could lead to serious
erosion over the long-term if it is not stopped. Tree roots
that cross the crest of the dam could also lead to piping
during periods of high reservoir level after roots have 0 0
decayed.

Other problems noted during the visual inspection do not
have an immediate impact on the structural stability.
However, if left uncorrected, they could lead to long-term
instability. These include the deteriorated condition of
the upstream concrete facing, inadequate spillway capacity, . .
trespassing on the crest of the dam, the poor condition of "
the gatehouse, and activities at the residences next to the " "
downstream toe of the dam.

b. Design and Construction Data. No information 0 0
regarf~ng the original design and construction were
disclosed. Available design drawings indicate the original
upstream stone masonry was refaced with concrete and a new
gate installed in 1939. However, no information is avail-
able about the as-constructed dimensions or the character
of the earth fill used in constructing the dam. "

c. Operating Records. No records pertinent to the
structural stability of the dam were disclosed.

d. Post-Construction Changes. In 1939, the central
portion of the upstream side of the dam was faced with a *
reinforced concrete wall and a new low-level outlet gate
installed.

e. Seismic Stability. This dam is in Seismic Zone 2
and hence does not have to be evaluated for seismic sta-
bility according to the OCE Recommended Guidelines. *

15 0 0
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recommended test flood is the Probable Maximum Flood. The - - •
test flood inflow for Sunrise Lake Dam, having a drainage '
area of 3.27 square miles, was determined to be 2780 cfs
(850 csm). The test flood discharge after routing was
determined to be 2200 cfs (673 csm).

W W
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SECTION 5
HYDROLOGIC AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. Design Data. No original hydrologic and hydraulic
design data (circa 1877) were disclosed for Sunrise Lake .

Dam. However, hydrologic and hydraulic information, dating
from the ownership of the structure by the Old Colony Woolen
Company (about 1920) to the present ownership by the Sunrise
Lake Lands Association, were found and assessed to determine
their acceptability in evaluating the overtopping potential
of Sunrise Lake Dam.

b. Experience Data. No information regarding past
overtopping of Sunrise Lake Dam was found.

c. Visual Observations. No visual evidence was found
of damage to the structure caused by overtopping at the time
of the inspection. Debris may partially obstruct the
spillway opening and cause a serious reduction in the
capacity of the spillway during a flood occurrence.

d. Overtopping Potential. The inadequacy of the
spillway and the current operating procedures make over-
topping potential great during periods of high runoff.
Sunrise Lake Dam is unable to pass the test flood without .. .

overtopping. The water depth over the dam embankment was
calculated to be 1.4 feet. In fact, the spillway capacity *
is only 2 percent of the test flood.

Sunrise Lake Dam is classified as being intermediate
in size having a maximum storage of 1,900 acre-feet. The
normal recreation level has a surface area of 257 acres,
which is equivalent to 12 percent of the watershed. .

To determine the hazard classification for Sunrise Lake Dam,
the impact of failure of the dam at maximum pool .

was assessed using Guidance for Estimating Downstream Dam
Failure Hydrographs issued by the Corps of Engineers. The
analysis covered the reach extending from the dam to *
Farmington, a distance of about 5 miles. Failure of Sunrise
Lake Dam at maximum pool would probably result in an
increase in stage of approximately 9 feet. An increase in .

water depth of this magnitude would probably result in the
loss of more than 10 lives and appreciable property damage.

As a result of the analysis described above, Sunrise
Lake Dam was classified - High Hazard. Using OCE Recom-
mended Guidelines for Safety Inspection of Dams, the

13
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SECTION 4
OPERATIONAL PROCEDURES 0

4.1 Procedures

No formal operating procedures were disclosed. The dam
has been operated by the Sunrise Lake Lands Association 0
since 1971. During the summer months, the gate is closed,
allowing for control of the lake level by discharge over
the spillway. The water elevation through the recreational
season is maintained reasonably constant at 666 ft. MSL.

In the fall, the gate is operated, and the lake level drawn -
down 3 to 4 feet. In addition, every nine years the lake
is lowered 9 feet, allowing abutters to make improvements
to their shoreline. The next scheduled nine-foot drawdown
is for 1985.

4.2 Maintenance of Dam •

Sunrise Lake Dam is maintained by the Sunrise Lake Lands
Association. No formal maintenance procedures were
disclosed. When the lake is drawn down, the condition of
the dam is visually checked, and minor repairs are made if
deemed necessary. An attempt is made to keep vegetative
growth to a minimum.

4.3 Maintenance of Operating Facilities

The dam is visited by Mr. Guy Richardson, the operator, on
a weekly basis. 0

No formal maintenance schedule for the operating mechanisms
was disclosed. The gate is operated periodically. (See
Section 4.1)

4.4 Description of Any Warning System in Effect

No description of any warning system was disclosed.

4.5 Evaluation

Because of the poor condition of the dam, the present 6
assessment reflects major problems that are not amenable
to simple operating and maintenance procedures. However,
the operating and maintenance procedures for Sunrise Lake
Dam, consisting of a weekly program of inspection, should
insure that all minor problems encountered can be remedied
within a reasonable period of time. The Sunrise Lake Lands -
Association should also establish a surveillance and warning
program to follow in the event of flooding.

12
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repaired, could lead to cracking of the facing and piping - 0
through the embankment.

The construction of cottages near the downstream side of
the dam and consequent removal of the vegetation, combined
with the seepage that is occurring between the dam and the
camps, could lead to long-term integrity problems.

The leakage around the conduit opening does not indicate -

piping at present; however, it could affect the integrity '- i-*."

of the dam and should be corrected.

.--- --* - 0,-- .
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downstream slope of the dike and the valley downstream of
the dike are covered with trees and brush.

d. Reservoir Area. The watershed above the reservoir
is gently to steeply sloping and heavily wooded. (See
Appendix C - Figure 17.) Many cottages occupy the shoreline.
Little sedimentation was observed in the reservoir. S

e. Downstream Channel. The bottom of the channel
downstream of the overflow spillway and low-level outlet
is covered with sand, gravel, and boulders. Trees and
brush are growing adjacent to the channel. The channel
itself contains some debris (See Appendix C - Figure 18.) -' S

Two dwellings, one apparently built within the last few
years and the other now under construction, are located
immediately downstream of the dam west of the gatehouse.
(See overview photo - Figure 1.) The construction of these
residences has resulted in removal of the vegetative cover
close to the downstream toe. Water wells have been installed
near the downstream side of the dam at these buildings.

3.2 Evaluation

Based on the visual inspection, the condition of Sunrise
Lake Dam is poor.

Several seepages were noted near the downstream toe, one of
which may have resulted in piping (although it was not
possible to reach a conclusion on the basis of the visual
inspection as to whether or not piping had occurred). 5
These seepages are large enough and sufficiently widespread
that they could lead to instability. Operating records,
which are described elsewhere in this inspection report,
indicate that major seepage has been observed at least since
1950 and that sometime prior to 1954, backfill was required
for a hole in the crest of the embankment east of the -0
spillway.

A significant bulge in the downstream dry masonry wall east
of the gatehouse is evidence that the stability of that
wall is marginal in that location, and may be marginal
elsewhere.

The trees growing on and near the downstream side of the dam.
could lead to stability problems if a tree blows down and
its roots are pulled out during a storm, or if a tree dies
or is cut, and its roots decay.

The deterioration and spalling of the concrete facing on the
upstream side of the central section of the dam, if not

10 0
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Several seepages were observed immediately downstream of O
the dam, both east and west of the gatehouse. (See Appendix C -

Figure 11.) The discharge water was clear from these seepages
at the time of the inspection. Sand was noted at the surface
near one seepage, but it was not possible to determine whether
this sand was part of the natural ground or whether piping
has taken place at this seepage.

Two dwellings, one apparently built within the last few years
and the other now under construction, are located immediately
downstream of the dam west of the gatehouse. (See overview
photo - Figure 1.) The construction of these residences has
resulted in removal of the vegetative cover close to the down-
stream toe. Water wells have been installed near the downstream
side of the dam at these buildings. No other adverse effects
of the construction were visible.

c. Appurtenant Structures. The gatehouse is in poor 0
condition. (See Appendix C - Figure 12.) During the inspec- 0
tion the sluice gate was opened and closed with a minimum of
effort. The gate operating mechanism appeared to be well main- -- -

tained. Although flow was coming out of the discharge unit,
it could not be determined whether the gate was leaking.
However, leakage in the masonry face of the dam about two feet -

around the conduit opening was observed. The leak was clear.

The small uncontrolled spillway is about 14 feet above the - '-
invert of the outlet conduit. (See Appendix C - Figure 13.) .

The spillway is 8 feet wide by 24 feet long, with 2-foot
sidewalls. (See Appendix C - Figure 14.) The sidewalls are
of cut stone; the apron appears to be a concrete slab. The
concrete shows signs of spalling. (See Appendix C - Figure 15.) .
The gatehouse rests upon concrete slabs. These slabs span the
8-foot spillway. Thus, the upstream opening of the spillway
is subject to collecting debris and could become clogged or
blocked rather easily. A small wooden box (pile trash rack)
has been constructed around the gatehouse, presumably to collect "
debris. (See Appendix C - Figure 12.) Several timbers in this
box are considerably rotted above the water line.

At the southeast end of Sunrise Lake is a dike that prevents
flow from discharging from the reservoir into Dames Brook.
The dike is about 270 feet long, 7 feet high, 50 feet wide
at the crest, and with 1.8 feet of freeboard at the time
of the inspection. (See Appendix C - Figure 16.) Wolfeboro
Road runs along the crest of the dike. Trees and brush are
growing on the upstream slope and erosion that is caused by
runoff from the roadway is actively taking place. An area
near the north end of the dike is used as a bathing beach,
and a house is sited near the south abutment. The

0 0
9
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Sunrise Lake Dam is a low dam which
impounds a reservoir of intermediate size. The watershed . - -:
above the reservoir is gently to steeply sloping and
heavily wooded. The downstream area is gently sloping and
heavily wooded. There is a low dike at the southeastern
end of Sunrise Lake about 1.1 miles from the dam.

b. Dam. Sunrise Lake Dam is an earthen embankment
about 19 feet high, 665 feet long, 14 to 26 feet wide at
the crest, and with a freeboard of 1.8 to 2.5 feet at the
time of inspection. The downstream face of the dam is a
vertical dry masonry wall for its entire length. (See --

Appendix C - Figure 2.) The upstream face of the dam con-0
tains a central section with a vertical dry masonry wall,
faced with concrete, for a distance of about 47 feet east
and 57 feet west of the gatehouse. (See Appendix C - Fig-
ure 3.) Between this central section and the abutments,
the upstream face is riprapped. (See Appendix C - Figure
4.) An apparent corewall is visible midway between the I S
upstream and downstream edges of the crest for a short
distance west of the central section of the dam; the
visible portion of the wall is made of concrete block.
(See Appendix C - Figure 5.)

The crest of the central section of the dam is covered - S
with grass. The crest between the central section and the
abutments is covered with grass and brush, and there is a -

path which appears to have been made by foot and motorcycle
traffic. (See Appendix C - Figure 6.)

The concrete facing on the upstream side of the central " |
section of the dam, which was built in 1939, is badly
deteriorated and spalled. (See Appendix C - Figures 7, 8,
and 9.) Brush is growing on the upstream facing between
the central section and the west abutment. Brush and trees .

are growing on the crest and on the upstream face between
the central section and the east abutment. (See Appendix -

C - Figure 10.) Near the top of the downstream dry masonry
wall are some trees and stumps. An extensive growth of
trees and brush was noted immediately downstream of the
dam next to the downstream dry masonry wall.

East of the gatehouse, the downstream dry masonry wall has b "
a substantial bulge; minor bulges were noted elsewhere.

8 _ . ... ...
8. . . . .
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SECTION 2 0 0
ENGINEERING DATA

2.1 Design

No original design data were disclosed for Sunrise Lake
Dam. Two blueprint plans of the 1939 rehabilitation of the
structure by Alonzo B. Reed Engineers of Boston, Massachu- -.-
setts were found. (See Appendix B.)

2.2 Construction

No information concerning the original construction was
disclosed. The only data found pertaining to the 1939
reconstruction were the plans mentioned in Section 2.1
above.

2.3 Operation .

No engineering operational data were disclosed.

2.4 Evaluation

a. Availability. Only a limited amount of data 0
pertaining to the actual design and construction of Sunrise
Lake Dam were disclosed. A search of the files of the
NHWRB revealed only a limited amount of recorded informa-
tion.

b. Adequacy. The information obtained from extensive .
data collection efforts was not sufficient to determine
the hydraulic characteristics of Sunrise Lake Dam. Supple-
mental data established by field investigation was needed
to complete the hydraulic analysis. Because of the limited
amount of detailed data available, the final assessments
and recommendations of this investigation are based on
visual inspection and hydrologic and hydraulic analysis. ...-

C. Validity. The visual inspection is generally
consistent with the 1939 reconstruction plans for the
exposed portions of the dam.

70 0
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(2) Length of weir - 8'

(3) Crest elevation- 666' MSL

(4) Gates - not applicable

(5) U/S Channel - Sunrise Lake

(6) D/S Channel - The downstream channel consists of
a small open channel with sand, gravel, and boulders on -

the bottom. Trees and brush are growing adjacent to the
channel.

- 0
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f. Reservoir Surface (acres) 0

(1) Top of dam - 270 (based on Wolfeboro Road Dike)

(2) Test flood pool - 287 ._._.

(3) Flood control pool -not applicable 5 "

(4) Recreation pool - 257

(5) Spillway crest - 257

-g. Dam

(1) Type - earthen embankment with the downstream
side faced by a nearly vertical dry masonry wall. A
portion of the upstream face in the vicinity of the out-
let facilities consists of a vertical dry masonry wall
that has been refaced with concrete. The remainder of
the upstream face is riprapped.

(2) Length - 665' (measured)
- 720' (from past inspection reports)

(3) Height - 19' (structural height)

(4) Top width - ranges from 13' to 15' (earth crest);
top width at the spillway - 23'

(5) Side slopes -vertical

(6) Zoning - unknown

(7) Impervious core - concrete block corewall visible
for short distance west of spillway - extent unknown. - -

(8) Cutoff - unknown . 0

(9) Grout curtain - unknown

* h. Diversion and Regulating Tunnel. The outlet
through the dam is built integrally with the dam's down-
stream wall. The upstream invert of the opening is about
2 feet higher than the bottom of the channel at the out-
fall. The downstream portal is 30 inches wide and 28 -
inches high. A 3' x 3' gate is fitted to the upstream
portal.

i. Spillway •

(1) Type - ungated

5- ..°. .
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(5) Gated spillway capacity at maximum pool eleva- 4 S
tion - not applicable.

(6) Total spillway capacity at maximum pool eleva-
tion - 45 cfs @ 667.6' MSL.

cf (7) Total project discharge during test flood - 2200~~~cfs @ 669.3' MSL. : i ?. i

C. Elevation (ft. above MSL) (Elevations are rela-
tive to assumed spillway elevation; see (5) below.)

(1) Top of dam - Dam embankment - 667.9; Wolfeboro ,. 0

Road Dike - 667.6

(2) Test Flood - 669.3

(3) Full Flood control pool - not applicable - -

(4) Recreation pool - 666

(5) Spillway crest - 666 (obtained from U.S.G.S. -

Quadrangle sheet and assumed to be spillway elevation)

(6) Upstream portal invert low-level conduit - 651.5 0

(7) Streambed at centerline of main dam - 649
(downstream below gated outlet measured 7/26/78)

(8) Maximum tailwater - unknown

(9) Design surcharge (original design) - unknown

d. Reservoir (miles)

(1) Length of maximum pool - 1.2

(2) Length of recreational pool - 1.2

(3) Length of flood control pool - not applicable

e. Storage (acre-feet)

(1) Recreation pool - 1,370

(2) Flood control pool - not applicable

(3) Test Flood pool - 2,450

(4) Top of dam - 1,900 (based on Wolfeboro Road Dike)

4S
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The earliest reported repair to Sunrise Lake Dam is the
reconstruction of the qatehouse in 1938. In 1939, the up-
stream masonry wall wa. refaced with concrete and a new
gate installed. Sometime between 1950 and 1954, the down-
stream masonry was relaid where found necessary. Also in
this period a hole in the embankment on the top of the dam S
to the left of the spillway was backfilled, and a leak
along the downstream face at the angle in the embankment to . . -

the right of the spillway was plugged. Most recently, in ..

the spring of 1977, trees and brush along the embankment
were removed.

i. Normal Operational Procedures. No formal operat-
ing and maintenance procedures were disclosed for Sunrise
Lake Dam. The normal lake elevation during the summer
months is about 666 feet MSL. This level is maintained,
with the gate closed, by discharge over the uncontrolled
spillway, and is dependent on the natural hydrologic condi-
tions of the watershed. After the recreational season, the
lake is lowered 3 to 4 feet by operating the 3' x 3' gate.
The dam is visited weekly.

j. Regulating Outlets. A low-level outlet, fitted
with a 3 x 3-foot wooden gate is nearly centrally located S
in the dam. The outlet is vertically below the 8-foot wide
ungated spillway. The invert of the outlet is 14.5 feet

" lower than the spillway crest. The gate is operated
mechanically from a small gatehouse that is built over the
spillway.

1.3 Pertinent Data

S. a. Drainage Area. The drainage area consists of 3.27
square miles (2,090 acres) of gently to steep sloping wood-

ed terrain. The normal recrea-ion level has a surface
£ area of 257 acres, which is equivalent to 12 percent of the S

watershed.

b. Discharge at Damsite

(1) Outlet Works (conduits) - 28" high x 30" wide
@ Invert Elevation 651.5' MSL. Capacity at spillway crest 0
elevation - 135 cfs @ 666' MSL.

(2) The maximum known flood discharge at the damsite
is unknown. No records of past overtopping were disclosed.

(3) Ungated spillway capacity at maximum pool eleva-
tion - 45 cfs @ 667.6' MSL.

(4) Gated spillway capacity at recreational pool
elevation - not applicable.

3
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a central section of vertical dry masonry wall. Beyond the
central section, riprap covers the upstream face. The dam
is 19 feet high, ranges from 14 to 2 feet wide at the

crest, and is 665 feet long. The central sections contain
an 8-foot ungated overflow spillway that is located above a
low-level gated outlet. A mechanically operated 3'x3' gate
has been fitted over this outlet. A small wooden shed
covers the operating mechanism. A dike at the southeastern
end of the lake prevents outflow in that area. Wolfeboro
Road runs across the top of the dike.

c. Size Classification. Intermediate (Hydraulic height-
19 feet, Storage - 1,900 acre-feet) based on storage D
( 1,000 to <50,000 acre-feet) as given in the OCE Recom-
mended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. High hazard. A major
breach would probably result in the loss of more than 10
lives and appreciable property damage. p

e. Ownership. Sunrise Lake Dam is reported to have
been built for a downstream mill sometime prior to 1877 for
water conservation as part of their milling operations.
Sometime before 1917, ownership passed to the Rochester
Woolen Company. The Old Colony Woolen Company obtained the 0
dam and water rights between 1917 and 1922. Wyandotte In-
dustries Corporation acquired possession of Sunrise Lake
Dam and the water rights sometime between 1922 and 1935.
On July 29, 1957, the New Hampshire Legislature officially
changed the name of the impoundment provided by Sunrise Lake Dam
from the Dump Reservoir to Sunrise Lake. Upon liquidation
of Wyandotte Industries Corporation in 1971, ownership trans-
ferred to the Sunrise Lake Lands Association.

f. Operator. The Sunrise Lake Lands Association is
responsible for the operation of Sunrise Lake Dam. The -

current president of the organization is Mr. Guy Richardson, S
16 Lakeshore Drive, Middleton, New Hampshire(mailing address,
RFD 1, Union, New Hampshire 03887). Phone (603) 755-3967.

g. Purpose of Dam. Sunrise Lake Dam was originally
constructed to impound a reservoir that provided greater
industrial water storage for downstream users. However, 0
throughout its history, one of the principal uses of Sunrise
Lake has been recreational. Sunrise Lake has been used
solely for recreational purposes since ownership passed on
to the Sunrise Lake Lands Association in 1971. " -

h. Design and Construction History. Little information " I
was disclosed concerning the original design and construc-
tion of the dam. It is believed that the structure is basi-
cally douole walled dry masonry with an impervious earth core.

- .S
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual inspection indicates that
Sunrise Lake Dam is in poor condition. The major concerns
with respect to the long-term integrity of the dam are:

(1) Seepages near the downstream toe of the dam, one
of which may have had some associated piping,

n

(2) Bulge in the downstream dry masonry wall,

(3) Inadequate spillway capacity,

(4) Construction of two dwellings close to the downstream
toe of the dam, gA

(5) Deterioration and spalling of the concrete facing
on the upstream side of the central section of the dam,

(6) Evidence from the operating records that a hole
in the crest of the embankment east of the gatehouse required
backfilling,

(7) Trees and brush growing on the dam,

(8) Leakage around the conduit,

I I
(9) Erosion of the upstream face and trespassing near

the abutments of the dike at the southeast end of Sunrise
Lake, and

(10) Trees and brush growing on the dike.

b. Adequacy of Information. The information available
is such that the assessment of the dam must be based primarily
on the visual inspection.

c. Urgency. The recommendations made in 7.2 below
should be implemented by the owner within one year after
receipt of this Phase I report. The operating and mainten-
ance procedures in 7.3.b. below should be implemented by the
owner within 6 months after receipt of this Phase I report.

d. Need for Additional Investigation. The information
available from the visual inspection is adequate to identify
the potential problems which are listed in 7.l.a. above.
These problems require the attention of a competent engineer

.... . .-
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who will have to make additional engineering studies to
design or specify remedial measures to rectify the problems.
If left unattended, the problems could lead to instability
of the structure.

7.2 Recommendations S •

The owner should retain the services of a Registered
Professional Engineer to:

(1) Evaluate further the hydrology and hydraulics of
the dam and reservoir, and design additional spillway discharge 0 0
capacity.

(2) Specify measures to control or eliminate the
seepages downstream of the dam and leakage around the conduit.

(3) Investigate the stability of the downstream dry 0 0
masonry wall and design remedial measures as needed.

(4) Initiate immediate appreciable lowering of the
lake to provide interim storage due to the inadequacy of
the spillway.

7.3 Remedial Measures

a. Alternative. Purchase downstream land that would be
adversely impacted by dam failure and restrict human occupancy. -

b. Operating and Maintenance Procedures. The owner •
should:

(1) Clear the trees and brush growing on the dam and
50 feet downstream of the dam, remove the roots, and backfill
with suitable soil. Maintain the dam and downstream area
free of trees and brush. 0 6

(2) Establish requirements for the owners of the houses
next to the downstream toe to ensure that they do not under-
take activities that will adversely affect the stability of
the dam.

(3) Monitor the seepage downstream of the dam on a
weekly basis.

(4) Establish a surveillance and warning program to
follow in event of floodflow conditions or imminent dam
failure. - 5

17 5 0
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(5) Investigate and determine source of flow from S
low-level discharge conduit, and repair as required to

*i stop flow.

(6) Repair gatehouse.

(7) Clear the trees and brush growing on the dike and 6 0
,*ii 25 feet downstream of the dike, remove the roots, and back- .

fill with suitable soil. Maintain the dike and downstream . .

area free of trees and brush.

(8) Control trespassing and erosion on the upstream
slope and abutments of the dike.

(9) Continue periodic inspection systems on a bi-annual
frequency.

18S
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VISUAL INSPECTION CHECK LIST
0

PARTY ORGANIZATION

PROJECT Sunrise Dam, Nil DATE June 21, 1978 -

TIME 10:00 a.m. .

WFATHER Cloudy, Cool

W.S. ELEV. 666.3 U.S. 64' DN.S.
* S

PARTY:

.. Warren Guinan 6. _

2. Robert Langen 7.

3. Stephen Gilman 8. 0

4. Ronald Hirschfeld 9.

5. John Falcione (6 June 1978) 10.

PROJECT FEATURE INSPECTED BY REMARKS . -

1. Hydrology/Hydraulics R. Langen

2. Structural Stability S. Gilman

3. Soils and Geology R. Hirschfeld 0 S

4. Mechanical J. Falcione

6.

7.

9. , ,D

*) S
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pIRIODIC INSPErIoi~ C.CK LI~I' I S

pjR ECT Sunrise Dam, NH DATE June 21, 1978

foROjECT EATI'URE Dam Embankment NAME.

DISCIPLINE_ __ ,_NAME

AREA EVALUATED CONDITIONS

DA~M EMBANKMENT

Crest Elevation 667.9

Current Pool Elevation 666.3

Maximum Impoundment to Date Unknown

Surface Cracks None observed

Favement Condition Not paved

Movement or Settlement of Crest None observed
, 5

Lateral Movement Downstream dry masonry wall
bulges locally

Yertical Alignment Good

Horizontal Alignment See "Lateral Movement" above

Condition at Abutment and at Concrete
Structures Good

Indications of Movement of Structural
Items on Slopes None observed

Trespassing on Slopes None observed

4loughing or Erosion of Slopes or
A $amsezf a None observed

RoCk Slope Protection - Riprap Failures None observed 0

14iusual Movement or Cracking at or
pror Toes None observed

Unusual Embankment or Downstr-am
eeplge Several seepages

Ft)tng 0r BQils ' None observed f .

foundation Drainage Features None observed

Toe Drains None observed 0

Inetrumentation Systeun None observed

A-2

* .• .- - -,



PERIODIC ING)ziM-rN CHECK LI.;T

PROJECT Sunrise Dam, NH DAW June 21, 1978

PROJEC'' M~TMJR Overflow Spillway NA) _____________

DISCIMMlE_____________ NA1 _____________

AREA EVALUA~TED CONDITION

O!JrLI:T W M-TTP.K CHA,NELI AND
MhA~a S T3 rK"I'hF

a. Approach Channel Approach channel is Sunrise Lake

Slope Conditions Vertical slopes

Bottomi Conditions Not visible

Rock Slides or Falls None

Log Boom Wood plank - badly deteriorated
and missing

Debris None

Condition of Concrete Lining Not visible

Drains or Weep Holes None

b. Intake Structure

* Condition of' Concrete Fair, surface spalled

*Stop Logs and Slots Slots in granite -no evidence
of use.
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- IPERIODIC nISPEC ri C ECK LiST

pROjECT Sunrise Dam, NH IATE June 21, 1978

PJROJECT FEATURE Overflow Spillway-

DISCfLDE___________ NA?.___________

AREA EVALUATED CONDITION

OI)TLET WORKS - CON4TROL TOW.ER

a. Concrete and Structural Slab over outlet channelI

General Condition Visible portion fair -surface

spalled
Condition of Joints

Spelling Yes - on surface

Visible Reinforcing None

Rusting or Staining of Concrete None

Any Seepage or Ef'florescence None

joint Alignment None

Unusual Seepage or Leaks in Gate

Chamber Yes0

Cracks Minor

RustirE o- Corrosion of Steel Minor

b. Mechanical and Electrical

Air Vents Hand operated sluice gate-maintaine
in good condition.

Float Wells Operator opened and closed gate
with minimum of effort

Crane )Joist

Elevator

Hlydraulic System ..

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring ad ' C~e-t
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MRhJuODIC . i' f4 :JCKI

PROJE;CT Sunrise Dam, NH L)A'Ih J u ne 21, 1978 9

PROJECT FEATURE~ Overflow Spillway XAME_____________

DISC IPLM NI1EAME_____________4

AREA VALThDCONDITION

OUTIrET WORKS - TRATI TTIC)N ATID COTIDUIT

General Condition of Concrete Stone masonry with concrete surface S
Concrete missing in one 2'x2' area

Rust or Stainin~g on Concrete Minor

Spalling Minor

Erosion or Cavitation None except where mortar lining is S
missing

Cracking Minor

Alignment of Monoliths Not applicable

Alignment of Joints Good
Numbering of Monoliths Not applicable

* 0
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POThTSunrise Dam, NH DAT : June 21, 1978

PROJECTr IIATLThEOutlet Channel U2

DISCflLM IN_______________ AMY____________

AW~ E.VAL UATED) CONDiTON

OLITLET WaORK.; -OUI'LT :;TPNU( fIREW AND

General Condition of Concrete

Rust or Staining

Spaling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence Clear leakage noted out to 2'
around conduit in masonry face.

Condition at Joints

Drain holes

Channel 5

Loose Rock or Trees Overhanging
Channel Trees and brush overhanging channel

Condition of Discharge Channel Fair, consists of sand, gravel and-
boulders
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PROJECT Sunrise Dam, NH DATE June 21, 1978 - -

PROJECT FEATURE Reservoir WAMA R.,anen

."

AREA EVALUATED REMARKS

Stability of Shoreline Good S S

Sedimentation Not visible

Changes in Watershed
Runoff Potential Minor * S

Upstream Hazards Many homes; lowest is 6' above
lake

Downstream Hazards Two new homes immediately down-

stream of dam

Alert Facilities None observed I "

Hydrometeorological Gages None

Operational & Maintenance
Regulations None observed

*".

p 0
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WATER RESOURCES BOARD 37 Ple a ant St.
CONCORO 03301

December 7, 1976

Guy Richardson, Pres.
rise Lake Association

on, New Harrpshire 03887

r Sir:

er the provisions of RSA Chapter 482, Sections 8 t'hrough 15, copy
Josed, on Septerber 30, 1976, an engineer of the .:.er Resources Bcard
pected your dam in Middleton, New Hampshire. Thnis Dam #157.01 is
.ssified in the files of this office as a menace structure aTn-7as such
,t be maintained in a manner not to endanger public safety nor become
am in disrepair.

a result of this inspection, it was noted that several items of zrain-
iance or repair are in need of attention:

1. The trees on the embanIkent are to be removed. This S S

is to prevent possible damage to the mbankcment or
structure by the roots or by an entire tree being
uprooted.

2. The seepage located on the left hand side of the
dam just downstream from the embankment should be
watched. Any increase in this amount of seepage
should inmiediately reported to the Water R, esources

cause this dam is classified as a menace structure, .;e require that you
nd us a proposed schedule of repairs writhin thir-ty (30) days. If you
ve any questions, please contact us at your convenience.

Sincerely,

er ge N. .c3ee, Sr.

Chairman

:-VSC B: L

t. -f."e-m-....-..o

:Board of Selectmen-Middleton---.- .-

* .

.- .- • - . . 7. - , -



NES H.X' ISHIRE Wg *:-R RESOURCES BOARD

INSPECTION. .  RE PORT

_Dam Number:

f Dam, Stream and/or Water Body: - , ( •
C- /

>.-,. I-A, . L,§ /- ,'. Telephone Number:

g Address: (. A.)~- ilK *J C

eight of Dam: jji Pond Area: L Length of Dam:__-___--"_ S

TION:

WORKS: L 4.

9, .*. ..

NTS: T$. r (. llCC 4vC

• .

re Sizing, Condition and detailed description for each item, if applich.

B-2
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"iddl etan - CN 6'
1

STATE

ihe EDumnp Rieservoir -- S

5.215 Sq. Mi." . . pON
IAREA . 256.86'Ac-res

Gravity FOU-. ~ NATION- at

Cut stone, Boulde, EatW, ~ .'~<,'

* owER-C4ONSERVATION- DOMESTIC-RI[KATORNATION- TINPDI UTrl -z '
1 TPFASOMTONPBI TL

STRAMSPILLWAY CRESTS

GYNS 8601 *~ .. LENGTH 70
TOP OF DAM IO A

lOVE CREST Nn - ?~~'~~''-
o ~ ~ ~ - ToF TOOPLASHBOARDS.

UMBER X,

AC --. :.~~~~ .: H. P. 75 P.CTI.- ~ -J: .

IONS. l

!,iotte V..orsteci Lo.
oCCONTRACTOR 

NO.

p ECEIVED 
INVESTIGATED BY 

DATE

LY CONSTRUCTED IT Would Br, A MENACE TO THE PUBLIC SAFETY --

ro PROVISIONS OiP P. L- CHAP. 2W6. SECTS 15-267 'Yes~ &.

R ECEIVEO CHECKED BY DATE

Is

APPROVED B3Y COMMISSION COMMISSION CONSTRUCTION INSPECTOR

71IO4 APPROVAL CHARGES .PAID

ro PERIODIC INSPECTION? Yes

DAM INSPECTION RECORD

C.A*Ge$ PAID CATE, INPCTRRORT _CHIAOCE PAIL

B-16



NEW HAMPSHIRE WATER CONTROL COMMISSION

DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE

N AT DAM NO. 1.5...0 ....

...................... C u t ........ .........................................

-Primary ..... wj.3S ATli4A ....... :Secondary ...CQ ................................

ame ....................................... ..................................................................

GE AREA

Iled ............ Sq. Mi.: Uncontrolled........... Sq. Mi.: Total.... 2,................ Sq. Mi.

ION vs. WATER SURFACE AREA vs. VOLUME

Surf ace
Point Head Area Volume S

Feet Acres Acre Ft.

M ax. Flood H eight ........ I....... ............................

Top of Flashboards .............. ..................I..........

Perm anent Crest ............... .............................

Normal Draw.own......................

Max. Drawdown.............................

O riginal Pond ......................................

Base Used ......... Coef. to change to U.S.G.S. Base ..............................................
TOIR CAPACITY

Total Volume Useable Volume

Lwdowfl.............. ft............... f t.

ume ...............ac. ft... .. ..................... ac. ft.

7e ft. per sq. mi...................... ........

hes per sq. mi.. ...................... .......

.... ~au~~~oB~d..~ ................................................................ ..........

I Condition fair

ion By................................................... B 5 ae........................................................................



NEW HAMPSHIRE WATER CONTROL COMMISSION -

DATA ON DAMS IN NEW HAMPSHIRE

STATE NO ..7A.Q.L...................

imr..... ~~'Scodry ce ~ ~ . .............. ............. f; 1., -.9 .. .......................................... . County .........................
...... .. = _ e ... ] : . ..2 ; . .. a. 1X L ..... i..............................................................................................................................

im aSecondary ...... a.ah5 ... ....................................
iay............ ...e-P. CA 0 # 0'.-

a m e ................................................................................................................................................................................ " - ' " "

it- L-, .,.. 4 Z 5 1- '. 2 ) ......... : L n ........... ..1 ...5. ... ."= ................................................ -

DATA

e area: Controlled .................... Sq. Mi.: Uncontrolled .................... Sq. Mi.: Total .... .. ..... Sq. Mi.

length of dam .. . 'ft.: Date of Construction .......................... . .........

Stream bed to highest elev ... 1B...ft.: Max. Structure ........... .............................. ft.
am ........................................................................ : R eservoir ........ .......................................................................

ION Gr. -ri', cut stone _yo)l'l-'s e ra F-Rced i ,val Cowlreh-.

;ates
............................... ............................................ ........................................ .................... ................... o........................

er ..... ..... : Size .......... 3.. ....... ft. high x ................. 3 ........................................ ft. wide

tion Invert ..... ...................................................... T otal A rea ............................................ 0 ................... sq. ft.

. . .......................................................................................................................... ...... 0

;ates Conduit

,er ...................................... : M ateria ls ........................................................................................................

. .. ................... ft.: L ength ................................ ft.: A rea ............................................................ sq. ft.

ment

.... .. ... . ..-. . .. .... . ......... .................. ..........
it-Max . ........./.0 ft.: Min ............. ................................................................. ft.

-W id th .................... 11 ...... ...... .. ................ : eElev . ................................................................................... ft.

.-- Upstream ............ on Downstream ...............on......... ........................

h-Right of Spillway ...... Left of Spillway ......... ./ ..................... . 0

.ials of C onstruction ........ ..... .... .......................................................................................... ...........

h-Total........ ................................................. ft.: Net ......................... ....... ....... ft.

it of perm anent section- M ax .....(a ........... ft.: M in .............................................................................. ft.

boards-Type .... ................ W .. ....- .................................... : Height ............... ft.

tion- Perm anent Crest ........................................................ : Top of Flashboard ......................................

C apacity ....................... .................. cfs. : ................................. . ..................... cfs/sq. m i.

nts

ia ls : ............................................................................................................................................................................ ..

oard : M ax ....... .......................... ft.: Alin . .................................................................................... ft.

vrks to Power Devel.-(See "Data on Power Development")

.... ............... ....... ........ .. .....................a e ........ ... . .*.... ................................

eE,.. .13- 14
BY ..... .. ..'................................Dae .

0 0 No W 0



7/30/37

The purposE of the profosed cori~trtiction is water power
(Fere bri.a'ly

sta~te usc to wi-.ich ztorcd Y.atcr is to be put)

*

Ihe co~struction ivill co-.sist of _______________

(Ere give brief d, scriiotion of

wv.rk mc&:tnl atcd incl.uding hc4.aht of donm)

cement facing sixteen feet S

All Tlard to br. flo-,;cd i o;mod by a-,plicanc.

S*a0

Addrcs_______

V'ote: This applica~tion togvcth,-.r .. ith plew-, -njci4fica.ti..-ns end
informa~tion r-nd deta filc4 in connection~ hcrr.vit'i will
r'oricin on filc in th-c o~'fiCL of ti-o 17.tc~r Control Comisi-
Sion

B- 13
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Form ':1CC.1

7/30/37 THE STATE OF IV 'JPI~

* 0
County of' Strafford 's.Oct. 23, 1939 19-

FETIT1O Cil A??' OV.'-L OF T -: CCV"TRJC7XICV 0.1 ?-Z?.'1R OF

DAI." AT Middleton, N. H.

TO T' -. T'M CC*:TrRCL C0i;.'I5SIGF:

in cc~nrlirnco it:-. thorovisions of Laws of 1937, C.131, ar. Act
cstabli, hiig a V.atcr Control Commission,

*, "7andotte Worstad Company
:,rc st8L-,c nczao of person or pcrsons, rcrtnornhin, ~vcintion,

corpcration, etc.)

hc-rcb;- -- tit; i atlic, "Y-tf r iCjn~rol Cc ivn"zsn for ---wroval
Sto mak., rc;:cril to, . Jcn n or (crc;3c out portion

nc~t tp~icb~c)Cocheo River
acVOS ~ ross oy oe

(H-Lrc st.-to naio of -- rcaor boyof v~

a.t r- ' Gint 13 mil~s north off focbester ________

(Hcrc givc loccnticn, by dict,., co fro~m mnDut'n of strtcz-,

6trafford
counts or municip:. bound..y) 0

in th,. t, wn (s) of Middleton

1r. L-cc')rdr.ic-c ritn -rf imin: ry .71r~ns, and zcrrif ic~ntionis f ilod '.it
thiis rcolicrtic:n !-r,,! ;rd tcrt Ii-.-f

0

J--- B-12
---------- UW W-
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Case No. C138-C

TOs Richard S. Holmgren, Chief En.gineer

REz Middleton Dam in Rochester - MyrAndotte Worsted Company

This damn was finally inspected on October 23, 1939

and the report seems to be missing on the sanis.

The work on this dam va3 completed in good order as

sneciI'ied in the petition and Ireco~mend that fiflal approvatl on the..

case be given.

Charles D. Col:-an .-

Assis3tant Engineer

CDC :LR.
4/15/40 B-li
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Field Inspection Report on Dump Reservoir Dan
Middleton-

On Monday afternoon, Novembe 8,Iiseted Dump Rsrvoi a.'.-

in Middleton finding the fol.lowing:

Pond Area: 257 acres-.
Drainage Area: 3.125 sq.mi. .or 2000-acres (total)

-1 Inch runoff on net drainage area raises pond 6.8 inches.
15 Year Flood discharge: 257 cfs.- or 82 cfs/ sq.mi.

1.00 Year Flood discharge: 555 cfs. 'or 178 cfs/sq.nii.

On August- 2,..1950., 1 made a previous -inspection and the'last
showis that repairs have been made 'which have improved the

conditions of the dam..over that existing in 1950..'

Downrst ream dry masonry near the-gate house has been -relaid. as-.
necessary. The hole in the embankrment on left side of spillway'on top
of earth dike has been filled. The big leak in the -angle -of 'the.eat
enbaknent right of spillway has been plugged. There is stil-l-some
seepatge not serious -in the deep section near the spillway..

Water was about a foot froum the top of.dam'and little'or no
il 'har-c -,rs bo-z- ad th:r_. h th-e Ta~ hin daz shoul' be operated

t-wo feet, below the top of dan (no spilling over spiliway) except at
times of high flow~. This. would require, weekly- or. at times more frequent,
-visits to the gate house.,- ~ '--T ~

The dam and dike seem to be on a relati'vcly pervious foundation
with considerable seepage. This is not serious frop. a stability standipoint,
*but would affect lake level in'dry. seasons.

- .- n'case -the %dam* 'overtoppedi -the. Q1n lnth of,,ebncen- would
probably 'permit some. overtopping, without failure., The-total length of d
anxd dike is about 720 feet. If a 100-year flood hit with the gate open,~
the whole dam and. dike~would be'overtopped by'some 3'.inches..'.' -

This dam should have a 'spillway '22 feet'long,: 3:'feet, deen with 214
automatic' failing flashboards to take care of a 100-year. flood( disregardin.
gate discharge). Als,- in such.' a case the full pond would be 20.~ down.
from top of dam.. 1Then there is 12"1 surcharge on top of flashboards, there
would be a.93 cfs. discharge (neglecting gate). This is' about'30 cfs/ -sq.mi.

%.4

Francis C L'oore
111/15/5 Civil Engneer---

B-10 1
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IMORAID-A

Case No. C138-C

* .
TOz Richard S. Holmgren, Chief En.ineer

R~E- Mddleton Dam in Rochester - Wyandotte Worsted Cori-vxny

This dam~ was finally inspected on October 23, 1939

an.d the report seemsw to be missing on the same.

The work on this dam ras completed in good order as

snecif ied in the petiti on and I recomend that f ibal approval on the

case be given.

Charles D. C o Lan
A33iatsn± Engineer

CDC:LR.
4/18/40 B- 9
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Field Inspection Report on Dump Reservoir Daa .
Middleton

on M.onday afternoon, November 8,I inspected Dup* Reservoir Dam
in ?iddleton f inding the following-

Pond Area: 257 acres
*.Drainage Area: 3.125 sq.mi. or 2000 acres (total)
1 Inch rmnoff on net drainage area raises pond 6.8 inches.-
*15 Year Flood discharge: 257 cfs. or 82 cfs/ sq.mi.
100 Year Flood discharge: 555 cfs. or-l78 cfs/sq.mi.

On August-2, '1950, I made a previous inspection and the last
show~s that repairs have been made which have improved the

conditions of the dam over that existing in 1950.,

Downistream dry masonry near the gate house has been relaid as
-,"cessary. The hole in the embanklcent on left side of spill-ea7 on top
of earth dike has been filled. The big leak in t)-e angle of the. earth
L-nban Tnent right of spillway has been plugged. There is still some
seepa _:e - not serious - in the deep section near the spillway..

Water was about a foot from the top off.dam and little'or no
~c'~ tr-- t~-atz .' Th,:z d _- s!=.:! be operat-ad

two feet below the top of damn (no spilling over spillwvay) except at
times of hig-h flowi. This would require weekly-or at times more frequent
-visits to the gate house. -- *~ *- 'i~

The dam and dike seem to be on a relatively pervious .foundation
with considerable seepage. This is not serious f ropn a stability standpoint
but would affect lake .level in dryfseasons. *' ,2'

-In- case :the .cdam* overtopped; -the long, lengjth of, mba ~kent-* would..,
probably permit some. overtopping. without' failure. .The' total length of dam
a nd d ik e is abut 720 feet. If a 100-year flood hit with the gate open, .-

the w ,ole damn and. dike .would be overtopped by' some 3'.incbes..'F
4

This dam should have- a spillway 22 feet'long, '3'feet deeo with' 2i10.
automatic- f aiLing f lashboards to take care of a lOO-year. flood(disregarding.&7
gate discharge). Also, in such a case the full pond would be. 21 " down . -' S
from top of dam. AThen there is 12"1 surcharge on top of flashboards, there
would be a.93 cf s. discharge (neglecting gate)." This is' about'30 cfs/-sq.mi.

Francis C. M.oore
-, ., . .. Civil Engineer-.

fcan:c C % -

-8-
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10i HAMPSHIE WATER CONTROL COMI4SS ION

EPORT ON DAM INSPECTION S

TN /z'.- 9's' DAM NqoI4Zf .d smpv.4 6~4 i~,

In accordance with Section 20 of Chvaptcr 133, Lawis of 1937, the above dam was
inspected by me on .Z±a CL1 ace0~1a~ ______________

No'-1--S ON ?EYSICAL C0MIT ION

Abutmes &d6 I

41', to Ja M

C S SIE LAST III~CT ION I11951

1L'T12R I1ECTIMIS

This dam (is) (4e-M ? a mcnaco bccauso ' rLy~

Copy to Owiner rate

(AdditionalJ r!otcs Over)0 0

B-7
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N. H. WATER RESOURCES BOARD

Concord, N. H. 03301

DAM SAFETY INSPECTION REPORT FORM

Town: MI_______Z____Ail_ Dam Number: , P 1

Inspected by: ' ,, /;.'i;'7,'l 'I./- Date: /9 / 4.
Local name of dam or water body: ./, ..- _  _ .

owner: (f6'u1erly wtadle I Address:

Owner wo/was not interviewed during inspection.

Drainage Area: 2.5 , .,- , Stream

Pond Area: 5"/IAcre, Storage Ac-Ft. Vex. Head F.

Foundation: Type Seepage present at toe -Yes/w, t3- in, tile

Spillway: Typee, Freeboard over perm. crest: / /I' "

Width , Flashboard height r ...

Max. Capacity c.f.s.

Embankzent: Type 5 Lt-- tLcoet' Cover.4- Width 10

Upstream slope .. e to 1; Downstream slope

Abutments: Type 1ie- cco5 X &;q, Condition: .Good,. nii, r -.

Gates or Pond Drain: Size 3 ". Capacity_ Type_____________

Lifting apparatus . - crew Operational condition L,"QW4

Changes since construction or last inspection: d en/ &L
u eraul I JI. I aL e - /a t- pr~seii .

Do. stream development: , . (2 - 4r.-. io\.,'2!, 1. -.'t' ,

This dam would/e, t be a menace if it failed.

Suggested reinspection date: ;yre,! C'. e -/i,,r

Remarks; 7,. aTrooc.-, -4.A-. --

B-6
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DATE: April 21, 1970

FROM: Robert 14. Livingston, P.E.
Water Resources Engineer

SUBJECT: Sunrise Lake, Middleton

TO: Vernon A. Knowlton
Chief Water Resources Engineer

The details of my inspection are on the Inspection Report. The following
is a list of improvements I feel would be necessary if the Water Resources Board'
acquired dam ownership: S 5

(1) Either lower the lake level operation or raise the dike (L=720').
In either case the dike needs some fill in low spots.

(2) Must have additional spillway length. There is an area at end of
right dike on property apparently of Sunrise Lake Estates that pro- 0 0
bably would be suitable for this construction.

(3) Rebuild gate house - Present house is in poor condition.

(4) A property and water rights title search should be made. It would -
appear that a camp at end of left dike is enc.roaching on the dike
structure itself.

RWL/jb

B--5
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SITE EV;",C.\T IO' D.LA 4 0

C ____ _________________TELEPHONE NO.______

'.'. AL~~i. . .L.LJ" I. "

~iELMAIiON (TO;.'N OR Ci-f) C- 0,\

NA ME OF STREAM OR WATERBODY: S . - y", -"" "

QU\DRANGLE: LOCATION,_ _.....___"__"

HEIGHT OF (PROPOSED, EXISTING) DAMI ] LENGTH I _h%

TYPE OF (PROPOSED, EXISTING) STRUCTURE

DRAINAGE ARFA ? " S " POND AREA A l ) /i .

AVAILABLE ARTIFICIAL STOP-AGE: PERMANENT: TEUMPORARY: TOTAL

EXISTING DEVELOPMENT DOWNSTREAM OF (PROPOSED, EXISTING) STRJCTURE

\~7~c ~ ~ -'--- .- ck- -.

POTENTIAL DEVELOPMENT DOW'NSTREAM OF (PROPOSED, EXISTI.G) STRUCTURE____________

POTENTIAL DMAINGE DO.NSTREAM OF STRUCTURE (EXPLAIN IN DETAIL AND INCLUDE ANY POTEN-

TIAL LOSS OF LIFE ESTDLATE)_ _ _ _ _ _ _ _ _ _

Ol'ilL' CO "IENTS:

CJ.A'S OF STRUCTURE -- E:CAE . DAM I 2()-

1)T- OF INSPGTiON: 0

-/
' ~ >, ./I " '

SIG:NED "

S IG C,'TURE

B-4 DATE:

-- -- . . . .. . i ":. :.: .- :/ . '. . .-'-.:-::../ .:... / :." ,:: ....:.:



Dam No.

F sPrr 'AY: Length: Freeboard:

SEEPA GE Location, estimated quantity, etc.

f- tNo %.\ , -

m .

Changes Since Construction or Last Inspection:

0

Tail Water Conditions:

Overall Condition of Dam: k-"-" - y \ - t-. \ v

Contact With Owner: -

Date of Inspection: 5 .er)) Suggested Reinspection Date

Class of Dam: '-.~.~ K

* * Signature L/ .' . .
Date

B-3

* w V V 9 0 0 0 0 0 0 0 a

- . - -- t . . . . .-.. . . . . . . . ..



I YVEN'7nY OF D AfliD 7JVA--'R PR :FcP:~

R ~ v~ j 7 4 /e 2 ejI-p4 $ M L E F R O' ? o lHI
-l 'I' INE n

E'y~ArE T:I: 2 -'6' I P 'L' 77i 0i Ol ,der~AC FT

l'[-FiAL7 LFNkY:-n OF DAM-FK". o tAX -11 . IM . ET-13F: .7-e0 =7- IRs'F2___

EDE., .1- .__ ___._ __ LOC :'A _ _ _ __ _ _ __ _ _

-T E-. CAR -I

RE E~AD c.F.S.
JXIISi ~ p FEET FU LL 3AI v________ _______________

B-17
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~PUBLIC SERVICE COMMISSION OF NEW HAMIPSHIRE-DAM RECORD T-. 582
L TOWN 4 TOWN 1STATE-

.,.1Qulei.of I-NO. INo. h~o
RIVER The Dump Rleservoir
STREAM

DRAINAGE PO4 256.86 -cres
AREA vit j FOUEATO

DAM tFONAINEarth
TyeCrk- NATURE OF

MATERIALS OF Cut stn, B'3ulders, Earth
CONSTRUCTION

PURPOSE POWER CNEVTO-OOMESTIC-RECRE9ATIOM-TRANBPORTION4PIUULIC UTILITY

HEIGHTS TO O OPOFDAMTO

DAM TO 8ED OF STREAM ISPILLWAY CRESTS

SPILLWAYS. LENGTHS 81"LENGTH 70
DEPTH$ SELOW TOPOAM 8O. OF DAM o20 DAM

rLASHBCAROS .None
TYPE. HEIGHT ABOVIE CREST

OPERATING HEAD TOP Of FLASHUOAROS

CREST TO N. T. W. ITOMN. T. W.

WHEELS. NUMBER

0NS am P.0 0
GENERATORS. NUMBER

KIM W
W. P 90 P. C. TIME H. P. 79 P. C. TIME

1OO P. C. Err. 100 P. C. EFF.

REFERENCES. CASES.

PLANS INSPECTIONS. L
REMARKS

7 1 r-.R - yandotte W-orsted Co.

CY!E'II m Fair

Yes. Viill be subJect to periodic inspection.

* 4

To the Public Service Commission: S

The foregoing merzorendum on the above di-m is s-ubmitted covering L.-Ipection 1'
L-. 3 Jul.y 24, 1955 according to notification to owner dated Jul~y 15, 191,15, Fad
bill for some is enclosed.

Samuel J. Lord.

Zept. 13, l95Hyd. Env.
Copy to Owner S

B- 19
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Al p o ... I . .. ......... .. T w n ........ ...................... .. ......... .. .....

ReroSraL... ...... h ........ I eevi ......................................................... .. ...

Public Utility--..... .-......... ...... . ........ Drainage Area ...... ............. Sq. Mi.

Type of Construction ....... .tt...~P1 and ...dirt..................................................

Height .... . .... ...t Operating Head .................................... f i

Length.-0L ..... ...Q ft. Spillway Length (No. 1) .. . .....ft. (No. 2) ...............

Would Failure of Dam, do Harm? ........ h .................................................

7air
Present Condition .................................................. Date.. ............

S710

0

00

B02
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Fiqure 2 -Looking north along the downst.-ean face
of the dam, west of the outie- works.

u' t 3 - LookinqT towdjrds the center of t!he dam,
taikf'n nea r t. he nort hwi ft ab~utv1-nf
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nori-hwcos" -aanknent.
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Figure C -Lookina east along the crest 0< the
embankment from the vicinity o the
qatehouse.
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Figure 10 -Looking northwest along the crest of
the embankment, taken in the vicinit:
of thte east abutment.

E ~ ~ ' pir- ak 1 ~To at tu "1 o o f t h
e1(f ni of t tiI- i I ke Pa"1m

A~~ ~ ~ d-- I L. o11j



~<2P (K C,:u~>IYC 12 - fonvIucr ;~.tst at: thu ~

* *1 '*~!~''-

''''I
V:



NI

- - - - .- 1  :=L-

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

4t . .
1_ 21 S S

- - -0--

I

.I I I... i

t .

.... T I 1. 
- -

, -, -. . .. . • 4

. . .I.. .
S:.. . "

- .- --..-
•--."_- 

-.. i- 

S

D-If

_ _ 
-0 t



77 1~2

Il1f\

* .. K. K ~

- ~-I.-~----... - -~ -~

* I::::; '0 '~:

I. . S

I I

~

I ,* .* I -~

-z Li-V S

K ' tIt~ 'I'4'4 4 5

~- ~ ~ I}-lii=Lt--2---L-li-
.~ ~ t~T~

I S
__ 4 _

-~ ~. ~ -+ +~L - t -~ -~ 4- -~

S
f~ L

:~ 44

S
I *-

I .,.* '''I
- ~

D- 1 0

0 5 5 5 5 5 5 w w jig



' ' __ _ _ .. 41: 7 47 , - . I ~

;~~~ .. .. . .. . . . .. .

: 
,, . . . . .

-. . - .

. .. ... . i i ,

- . .. . T TI"' I.. .. .

I -

. .. . .

- 2,LL_ _ _

.,< 
-

. .. . .1 ..

* 4 ' . . . .

"'V . .. . D -} " I . .; ' ,5i "

V U p q S S S



-7S

'~RO ~ ?oo A

~~~~~ Gc17 ~O A

~> A&x~ ~~AA4oo

{J>&QAFr -

~§2A~cV~' /-4

D-8

- wc, w w N



OP~~ Q 0 0

j~)I OFS-cE..0 0

* S

* 0

D-7

U S S 0 00 0 0 0 0 0 S



(P - _ L-1 /14
,L (2 = S% ; :::

352-2

/ S i

-- -3-77~ I o.45 7

/o 1

2§)U7~(o4-5) +

(2, )Ca 7(.S) 2- +__

2-10-

D-6

2, S S, 5 ( 5. 5 + W



2-L-

2. -7

2-" -2 14 -. "Y3"

Z,- 7 -1- 3-) (0o, Z / 2--

(2,'? -7 o< Loz ' - - --

7~3 / 2

2?,' 7.- - 14- C " 0

( z, -) (i'$/s)(,43") '- I ~

so) t- - Z

wLJV~ w 0 0 0

I~ r- _H I z  :... .-..

. * .-. ' . 0-.: .

"D.- -}5

* V V0 T + oI + e_ 2 - 0 . .-..



* S

3, ~~ ~ 7 PD Dle Ao t -

-(2 5? .7) G5 +>/ 4 4 2-"

3. ~.' .')-

32 - T .2-

! 2.7)(5Qo)3Go,,-,7.G5) 3 /&+ A4 42 c1s-:'::

) 5,4

4 ( (

Z, 7 3LOS 31

7.- . .
G,-77" -2

2) G 3 -- -

D-4<" < ~ , 6.,,; c - , . <_ -- ,.' -.

0 0- S- S -. W -"



* D

2, 6

LCo - (o

CIL H

47C

Z.- 3- -z.-

D-3

U U U S 5 5 5 * NINO



/22

F-' (

IY-( M LcY1 .c'i RA

U,' [Wf-4 F~XL K7~L ~

T ofSF 'LDGM '?4IBT <~\CZFI

DA 3.2-S7 1 IC. AAL 7)

cz3~Q i (con

2-7 'S

D- 2

S~~ w w S w



0@

R ~ J

NATIONAL PR&GtAJVOUJfPECTION OF
N DL --SCALE I N MILES

SUNRIfSE LAKE DAM 0 2

MIDLETON, NEW HAMPSIRE

REGIONAL VICINITY MAP
AUGUST 1978 MAP BASED ON U S.G.S. 15 MINUTE QUADRANGLE

DEPARTMENT OF THE ARMY SHEET ALTON, N.H. 1957
NEW ENGLAND DIVhUON, CORPS OF ENGINEERS

WALTHAM, MASSACHUSETTS
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