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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED

DEC8 1978

Honorable Meldrim Thomson, Jr.
Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Thomson:

I am forwarding to you a copy of the Mountain Pond 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
g; 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 in-
cluded 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 dction is 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. In additiom, a
copy of the report has also been furnished the owner, New Hampton Fire
Precinct, Mr. Wendell Stevenson, Commissioner, New Hampton, New
Hampshire 03256.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release 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 youfs,

Incl ;\&%‘P‘. CHANDLER

As stated Co%onel, Corps of Engineers
k\\g;vision Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

IdentificationNo. : NH 00464

Name of Dam: MOUNTAIN POND DAM
! -
L Town: Sanbornton
- County and State:  Belknap County, New Hampshire g "Tz'_lj-'_lj -
- - Stream: Tributary of Pemigewasset River i o 'y R
‘ :

Date of Inspection: May 31, 1978

BRIEF ASSESSMENT

\

~ Mountain Pond Dam is located on the north end of Mountain Pond in
Sanbornton, N. H., in mountainous terrain two miles south of the
village of New Hampton. The dam is an earth embankment, 97 feet
long and 14 feet high with a gated 8-inch outlet. The impoundment
stores the water supply for the Town of New Hampton and is also
the fire protection reserve.

In 1956 the dam was reconstructed over an original rock crib dam
built in 1913 and, concurrently, a spillway at the south end of the
pond was rebuilt. The only other potential outlet is a low lying swale
on the east side of the pond which would act as an emergency spillway
in times of high flow.

The drainage area of the dam in only 206 acres and is heavily wooded
and steeply sloping. The dam normally impounds only 100 acre-feet
with a freeboard of 1.5 feet.

The dam's size classification is, accordingly, SMALL and its hazard
classification is LOW, since overflows would largely be deflected

away from populated areas. Natural drainage for overflows is toward
the northeast and southeast and only about 40 percent of the flows would
be conducted along the man-made channel leading to New Hampton.
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Based on size and hazard classification in accordance with Corps
guidelines, the test flood is in the range of a 50 to 100 year frequency.
The test flood has a peak inflow of 200 cfs (620 csm), with a peak out-
flow reduced for surcharge storage of 125 cfs (390 csm). Discharge
stage capacity curves were developed for three possible outflow loca-
tions and indicated that the main dam itsel{ would not be overtopped,
but freeboard would be seriously reduced.

The condition of the dam is considered as FAIR, requiring that modi-
fications be made by the owner within 1 - 2 years after receipt of the
Phase I Inspection Report.

Recommendations include: cutting of brush and saplings should be
intensified on the downstream slope; debilitated gate manhole cover
should be repaired; a permanent facility should be provided for the
gate stem, now merely placed in the nearby underbrush; the owner
should investigate methods by which freeboard may best be protected
when threatened by the STF and submit the proposals for review and
comment to the N. H. Water Resources Board. Alternatives would
include optimum methods of raising the dam crest, supported by
adequate design data, or increasing discharge capacity, including
the broadening of the east swale.

The remoteness of the site and its inaccessibility compound opera-
tional and‘mﬁ%ntenance problems. The trail road should be improved

to pex ‘w*#g)éz access.
%,

A
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This Phase I Inspection Report on Mountain Pond Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection
of Dams, and with good engineering judgment and practice, and 1s

hereby submitted for approval.

Clondy G~Lzseadl

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

[ 4

Chief, De$fgn Branch
Engineering Division

-~

SAUL COE;ER, Member ;

Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

Do B. Frf o/
JOE B. FRYAR

Chief, Engineering Division




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. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections.
Detailed 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 in-
spection along with data available to the inspection team. In cases where
the the reservoir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes thenormal
load on the structure and may obscure certain conditions which might
otherwise be detectable if inspected under the normal operating 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 evolu-
tionary 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 inthe future. Only through continued care and inspection
can 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 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 interpre-
ted as necessarily posing a highly inadequate condition. The test flood
provides a measure of relative spillway capacity and serves as an aid

in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
downstream damage potential.
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5 PHASE I INSPECTION REPORT o=l 2

. MOUNTAIN POND DAM, NH 00464
NHWRB 211.07 RS

E ‘ SECTION 1 - PROJECT INFORMA TION

" 1.1 General

(a) Authority

P
‘L Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout
— the United States. The New England Division of the Corps of -

Engineers has been assigned the responsibility of supervising . y e '
the inspection of dams within the New England Region. R
Goldberg, Zoino, Dunnicliff & Associates, Inc. (GZD) has R
been retained by the New England Division to inspect and
report on selected dams in the State of New Hampshire. ST T
Y Authorization and notice to proceed were issued to GZD e o

under a letter of May 3, 1978 from Ralph T. Garver, AR
Colonel, Corps of Engineers. Contract No. DACW33.78-C-
0303 has been assigned by the Corps of Engineers for this
work.

(b) Purpose

(1) Perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner

- by non-Federal interests.
(2) Encourage and prepare the states to initiate
quickly effective dam safety programs for non-Federal dams. "
(3) Update, verify and complete the National A
Inventory of Dams. RS
. (c) Scope
. The program provides for the inspection of non-Federal o o

dams in the high hazard potential category based upon location
of the dams, and those dams in the significant hazard potential
category believed to represent an immediate danger based on
condition of the dams.

1-1




1.2 Description of Project ::.'.ji;j'-_.‘f,‘j-'_.‘.:-_-,"-
. (a) Location

The dam is located in the Merrimack River Basin on
the north end of Mountain Pond in the town of Sanbornton,
N. H., two miles south of the village of New Hampton, N. H., e
- as shown on the Locus Plan adapted from the USGS quadrangle ° P
s for Holderness, N. H. Access to the site by off-road vehicles RO
and by foot is via a trail road off Gordon Hill Road, 0.6 miles R
south of the village.

(b) Description of Dam and Appurtenances ’ - . -

The dam is an east-west earth embankment, about 97
feet long and about 14 feet high. The dam was constructed over
. an existing double-wailed rock crib dam, which now forms the s :
[ submerged upstream face of the reconstructed dam (see Appendix o e
B). The impounded pond is essentially spring fed. The dam is R

penetrated by an 8 inch pipe with a hand operated stem gate in ESDRDARRA

a concrete manhole, continually discharging at a predetermined NP

rate to an outlet channel, which in turn leads to a small distri-
bution reservoir, a fish hatchery, and the Pemigewasset River,
a tributary to the Merrimack.

Mountain Pond is also served by a spillway at the south
end of the Pond. The 24 foot long, planked spillway is incor-
porated into a rock-filled dam, timber-faced on its upstream side.
The spillway is approximately 1.5 feet lower than the crest of
the main dam. The discharge channel leads to Hadley Brook,
thence to Hermit Lake to the southeast. A natural swale is
present some 800 feet south of the dam on the east shore of
the pond and being only about 0.3 feet higher than the south S
spillway, can be expected to perform as an auxiliary spillway s o
when the pond receives high flows, e

{c) Size Classification

The dam is 14 feet high, normally impounds 100
acre feet and is thus classified as SMALL. The height and
impoundment are well below the respective criteria of 25
feet and 1,000 acre feet established by the '"Guidelines' for
that category.

1-2
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(d) Hazard Classification

B Although the dam is upstream of New Hampton, the

: main thread of stream to the village is in a man-made channel
constructed for water supply and fire protection. Natural

. drainage is to the northeast, toward Spectacle Pond. Further,

a low point in the pond's easterly shore line would also tend to

o conduct overflows away from the town. The emergency spill-

- way discharges to the southeast to Hermit Lake. Thus, any

. flows resulting from failure of the dam would largely be deflected
away from populated areas and the hazard potential is thus con-
sidered as LOW.

(e) Owner ship

The dam is owned by the New Hampton Fire Precinct.

Mr. Wendell Stevenson is Commisgsioner of the precinct and
can be reached at 603-744-3037. The Fire Chief is Mr. John
[ Powers, 603-744-8253.

(f) Operator

The dam is operated for the precinct by Mr. Arthur
Kidder, 603-744-3678, who resides on Gordon Hill Road at the
foot of the dam's access trail-road.

(g) Purpose of Dam

The dam supplies the downstream New Hampton water
supply reservoir and serves as the fire protection reserve.

(h) Design and Construction History

The original dams at the site were built in 1913 when
the town's water system was installed. In 1956 the north and
south structures were both rebuilt substantially in accordance
with the intent of plans and specifications prepared in 1953 by
the New Hampshire Water Resources Board (Appendix B).

The designer and contractor for the first work and the contrac-
tor for the 1956 alterations are not known.
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(i) Normal Operational Procedure

N The dam operator has set the gate valve so that a
relatively constant flow is always maintained and so that the

dam requires little or no operational attention. The continuous
flow coupled with the very small drainage area involved confirms
the impression of the local residents that the pond is spring

fed. The operator, Mr. Kidder, has been associated with the
dam for over 25 years and, to his knowledge, the dam has

never been seriously threatened by high flows.

1.3 Pertinent Data '-"‘_‘--4,_».'.V-‘;;-':}:j::

(a) Drainage Area

Mountain Pond is situated in a natural bowl formed by
. three adjoining wooded mountains and its watershed of only TR
|  206 acres is correspondingly small. The shores of the pond REACRTONS
are distinguished by many rock outcrops. Pond elevation and
the elevation of the south spillway crest are estimated from the
" USGS quadrangle as 1060 feet above MSL,

(b) Discharge at Dam Site

(1) QOutlet Works

Normal discharge at the site is through the

8 inch supply line, with overflows passing over the MR

south spillway. The elevation of the 8 inch pipe at the DR

gate structure is about 14 feet below the dam crest. T

(2) Maximum known flood at damsite: Unknown

(3) Total ungated spillway capacity at maximum :
pool elevation: 172 cfs @ 1.5 ft. elev. above s o

south spillway crest, plus flow of about 38 cfs R L
@ 1.5 ft. above south spillway crest through S
east swale,

1-4
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(1)

{c) Elevation (in ft. above south spillway crest, taken as
1060 MSI)

Top of dam - 1.5 ft.

(2) Full pool - 1.5 ft.

(3) South spillway crest - 0.0 ft.

(4) East swale crest - 0.3 ft.

(5) Streambed at center line of dam - minus 14 ft.
(d) Reservoir

(1) Length - 1700 ft.

(2) Storage - max. 150 acre ft.

normal - 100 acre ft.

(3) Surface area - 24 acres
(e) Dam

(1) Type - Earth fill, superimposed on earlier rock

crib

(2) Length - 97 ft.

(3) Height - 14 ft.

(4) Top width - 8 ft.

(5) Side Slopes - 3:1

(6) Zoning - Unknown

(7) Impervious Core - Unknown

(8) Cutoff - Unknown

1-5
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Spillway (South Outlet)

(1) Type - Rock filled, crib dam, timber planked
spillway and upstream facing

(2) Length - 23,5 ft. ; south dam length 45. 5 ft.
(3) South spillway crest elevation - 1060 MSL, est.

(4) South dam crest elevation - 1060. 7 MSL, est.

(5) Gates - None

(6) D/S Channel - Heavily overgrown, rocky, no

structures

(7) General - East swale acts as emergency spillway
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SECTION 2 - ENGINEERING DATA

2.1 Design

While no design data exist for Mountain Pond dam or for its
south spillway, the design intent is clear from the known geometry and
from the 1953 drawings and specification shown in Appendix B.

2.2 ‘Construction

The 1956 dam was not constructed in absolute accord with the
1953 drawings, but it is inferred from records that its construction
was monitored by responsible engineers. A final inspection is known
to have been made by a Civil Engineer in June 1956.

2.3 Qperation

Operational procedures are rudimentary, being confined to the
infrequent adjustment of the gate to regulate water supply flow.

2.4 Evaluation of Data

(a) Availability

The availability of the engineering data, while minimal,
permits an evaluation of the dam when combined with findings
of the visual inspection.

(b) Adequacy

The lack of indepth 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 inspection,
past performance history and engineering judgment.

(c) Validity

The visual inspection and hydrological analyses are of
sufficient validity to permit satisfactory evaluations.

2-1
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SECTION 3 - VISUAL INSPECTION

3.1 Findings
(a) Dam

The dam (shown in the Figures of Appendix B) is in
FAIR condition with no evidence of distress. However, the
downstream slope was overgrown with stands of saplings, heavy
brush and some birch trees up to 12 feet high (see Overview
photos).

Freeboard is about 1.5 feet less than the minimum of
3 feet suggested by the American Society of Civil Engineers
for a fetch less than 1 mile.

There is no evidence of seepage, and the dam appears to
be well founded on firm glacial till. An old borrow pit of this
material is near the left abutment, and appears to be at least
20 years old. It is possible that the dam was constructed from
this source.

Rock is shallow, as evidenced by extensive nearby out-
crops.

(b) Appurtenant Structures

Discharge works are generally in FAIR condition, with
some exceptions. An open manhole for the gate valve is covered
with random deteriorated boards, apparently the remains of a
former wooden cover (Photo 1). The gate stem handle is kept
some 10 feet from the manhole in the undergrowth, whence it
is retrieved when the gate is to be operated. The gate operates
without difficulty, but requires care and experience to set for
the constant flow required to match the Town's water demand.

The downstream channel in the immediate vicinity of el
the dam is somewhat obstructed by growth (Photo 2). ST

The south spillway is essentially a rock-filled crib dam v e |
with a planked upstream face and a recessed planked spillway S e
(Appendix B, Photo 3). Despite the 22 year age of the timber,
it was in FAIR condition throughout, apparently having been
expertly treated with preservative salts. No seepage was
evident.
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The channel downstream of the south spillway is
l heavily overgrown (Photo 4).

A hole, apparently caused by a burrowing rodent, is
present on the left abutment of the south spillway (Photo 5), and
correction is recommended hezein. No structural danger attends.

{c) Reservoir Area
The entire east shore was closely inspected from the
main dam to the south spillway. The shore line exhibits many
outcrops and is considered stable.
Some 800 feet upstream of the right abutment there is
a natural swale, or low point, in the shore line (Photo 6) which,
. being only slightly higher than the south spillway, would act
| as an emergency spillway discharging to the northeast.
3.2 Evaluation
The visual inspection revealed sufficient data to permit an
I- assessment of the dam's general condition relative to safety.
n
- 3-2
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SECTION 4 - OPERATIONAL PROCEDURE
‘ 4.1 Procedures " ﬁl .

As indicated earlier, operational procedures are limited to
adjusting the 8-inch outlet gate valve to regulate the flow to the water
supply reservoir. No occasion has ever arisen, according to the e
- operator, wherein a draw-down was required to discharge threatening ] ®

flows. To this date, apparently, such flows have been satisfactorily B
discharged over the south spillway. SRR

The operator's duties include visiting the site and inspecting .
| the works once per week. ' . s
4.2 Maintenance of Dam

Occasional brush cutting on the crest of the dam appears to be

e effective, but the downstream slope is unacceptably overgrown with \
heavy brush and saplings. SR,
:_" 4.3 Maintenance of Operating Facilities "fi_::::"
. ‘ The only operating facility is the gate valve itself which is in : : v'".t';
satisfactory condition. However, the manhole cover is in serious dis- ? L y

repair and there is no permanent on-site location for the gate valve
handle.

4.4 Description of Warning System

There is no warning system in effect.

4.5 Evaluation

| The established operational procedures for Mountain Pond Dam . '.
are generally satisfactory. Additional emphasis on routine maintenance T 1
will assist the owners in assuring the long term safety of the dam. Ll

. 'l.. -. .‘
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SECTION 5 - HYDROLOGIC/HYDRAULIC

. 5.1 Fvaluation of Features

(a) Design Data

The best available data source for the Mountain Pond
North Dam is, as noted earlier, the plan for '""Proposed
- General Specifications for Reconstruction for Dams on

- Mountain Pond, Sanbornton, New Hampshire for New ]
i Hampton Fire Precinct,' as revised September 4, 1953 R '-.1ﬁ:
and the accompanying drawing prepared by the New Hampshire o
| Water Resources Board (NHWRB) dated July 31, 1953. A , N )
secondary source is a dam inspection report completed by the o o }
NHWRB on November 30, 1977, All are contained in Appendix —_— ]
B. - _—

(b) Experience Data

No recorded data on experienced flood peak discharges e

from Mountain Pond is known to be available, although, as

noted in paragraph 1.2, (i), the New Hampton Fire Precinct's e e

dam operator indicated that the North Dam had never been T T

8 seriously threatened to the best of his knowledge. SR

(c) Visual Observations

As earlier described, the water surface elevation of
Mountain Pond is controlled by two man-made dams and a T el
u natural low swale on the eastern shore line. The subject of L B L
this Report is the '"North Dam, " located at the northeast Tl
corner of the pond, with its regulating eight inch diameter
discharge pipe. The crest of the North Dam is some one
and one-half feet above the crest of the S outh Spillway at the . SRR
southeast corner of the pond and the South Spillway, in turn, ° °
is 0. 7 feet below its own dam's crest. - :

The inspection of the east shore of the pond revealed
the low lying natural swale approximately one-half of the dis-
tance from the North Dam to the South Spillway, and since its
high point is about 0. 3 feet above the South Spillway, the swale ]
will serve as an emergency spillway during extreme flooding DO
conditions.

5-1
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The exact width of this natural spillway, hereinafter called

the East Swale, is difficult to assess due to the irregular topo-
graphy of the area, but for analysis purposes, a value of 10
feet was assigned. This is to be on the conservative side of
actual conditions observed at the East Swale.

The drainage area feeding the pond is only 206 acres,
or 0.32 square miles. The drainage basin is heavily wooded
and steeply sloped on the average. The normal pond surface
area was estimated from USGS quads as 24 acres.

(d) Overtopping Potential

The hydrologic conditions of interest in this Phase I
investigation are those that are required to assess the adequacy
of the dam in terms of its overtopping potential and its ability k
to safely allow an appropriately large flood to pass. This o]
involves investigations to determine how the recommended R
Spillway Test Flood (STF) compares with the discharge and T
storage capacities of the dam. Original hydraulic and hydrolo- ) o
gic design records were not available for use in this study. e

Spillway Test Flood guidelines based on the size and
hazard potential classifications of the dam are specified in the
"Recommended Guidelines' of the Corps of Engineers. As
shown in Table 3 of the Guidelines, for a dam classified as
SMALL in size with a LOW hazard potential, an appropriate
STF would be between the 50-year and 100-year peak flows.

The magnitude of the 50 and 100-year peak inflows to GREIP TR
the pond was estimated using two alternative methodologies. : )
The first method utilized a series of regression equations
developed by Dennis Le Blanc of the USGS and reported in
"Progress Report on Hydrologic Investigations of Small
Drainge Areas in New Hampshire,'* Water Resource Investi-

TN

e
v te e
Sond

MRS NI S e g
F-
. ! . i

gation 78-47, March 1978. The equations use as independent 1

variables the drainage area, average slope and a rainfall .

,_ index (the 24-hour, 2-year peak rainfall), The computations S

5 were carried out for this method, but, given the small drainage ROONESCNANY

S area (0.32 square miles), the appropriateness of the method- S LT

e ology is in doubt. Yoo
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Thus, as a check, a Rational Formula computation was also
carried out. The time of concentration for the pond was
determined to be approximately 30 minutes. The 30-minute,
50-year, and 30-minute, 100-year rainfalls were then com-
bined with runoff coefficients of 0.24 and 0.25 respectively,
to predict the peak flows.

The results of these analyses were:

Regression Equation Rational Formula

(cfs) (cfs)
Qg0 57 173
Qj00 71 201

Given the high degree of error associated with the Regression
Formula for a very small drainage basin and the relatively
higher accuracy of the Rational Formula, a Spillway Test

Flood inflow of 200 cfs was selected as appropriate for this basin.

The peak inflow to the pond was reduced to account
for surcharge storage in the pond in accordance with the
methodology recommended by the Corps of Engineers (New
England Division), ""Estimating the Effect of Surcharge Storage
on Maximum Probable Discharges.' The result was a peak
outflow from the pond of 125 cfs.

The storage-stage curve utilized in the routing through
the pond was based on the assumption that surcharge storage
was limited to the product of the surcharge in feet above the
spillway crest and the normal surface area of the pond (24
acres).

The discharge-stage capacity curve for Mountain Pond
was developed using the weir equation for the three possible
overtopping locations. The first location is the South Spill-
way where the lower spillway weir (23.5 feet long) begins to
discharge as soon as the pond level rises above its crest.
This crest is the datum for all the discharge calculations
which follow. H was defined as the water surface elevation
of the pond in feet above the South Spillway crest.

563
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When H is greater than 0. 3 feet, water will begin to flow out
through the East Swale overflow point. As stated earlier,
this natural swale has been assigned a length of 10 feet.
When H exceeds 0.7 feet, the length of the South Spillway
increases to 43 feet. The North Dam is not overtopped

until the pond rises 1.5 feet above the South Spillway crest.
The eight inch diameter discharge pipe was assumed to be in
its normal, partially open position, but that its contribution
to the total flow was negligible.

The combined discharge capacity curve indicates that
the STF-modified outflow of 125 cfs would result from a
stage of approximately 1. 15 feet above the South Spillway
crest. Thus, the North Dam would not be overtopped under
these conditions.

5.2 Hydrologic/Hydraulic Evaluation

The results of the hydrologic and hydraulic assessment of
Mountain Pond indicate that the North Dam will not be directly over-
topped by the recommended Spillway Test Flood, but the margin of
freeboard is limited to 0. 35 feet. Since this could easily be lost by
even minor wave action, there exists a significant probability that
the combination of the STF and some wind-generated waves could
overtop the North Dam.

A conservative assumption has been made in this analysis
for the width and level of the East Swale. No detailed survey informa-
tion is available on this potential emergency spillway. Should this
opening have significant additional capacity (i.e., 40 cfsat H=1.5
feet), or were it to be cleared and lowered in the future, the potential
for overtopping the North Dam for the recommended STF would be
minimal.

The key to the safety of the North Dam lies in ensuring that
the South Spillway s free of trash, brush, or other obstructions,
and that the East Swale continues to provide emergency relief.
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5.3 Downstream Dam Failure Hazard Estimates

Conditions downstream from the North Dam at Mountain Pond
are somewhat unusual. The natural brook, which would carry the
water from the North Dam, has been diverted toward New Hampton by
a manmade water supply channel, instead of the brook following the
natural topography toward Spectacle Pond. If the North Dam were
to fail, it would appear that a large portion of the flood waters would
overflow the diversion channel and follow the natural course toward
Spectacle Pond and New Hampton would not experience the full effect
of the flood wave.

The flood hazards in downstream areas that would result from
a failure of the dam were estimated through the use of the procedure
set forth in ""Rule of Thumb Guidelines for Estimating Downstream
Dam Failure Hydrographs,' Corps of Engineers (NED), April 1978.
This procedure allows the attenuation of dam failure hydrographs to
be accounted for in computing flows and flooding depths for downstream
area. These calculations take into account the basic hydraulic and
storage characteristics of the stream reaches downstream of the dam.

For the purposes of these calculations, it was assumed that
failure of the North Dam would occur when the dam is overtopped, or
when the elevation of the pond is 1.5 feet above the South Spillway.

The area downstream of the North Dam was divided into four
reaches for evaluation. The first reach is the area immediately below
the dam and above the diversion point. The second reach is from
the diversion point to the east toward Spectacle Pond following the
natural topography. The third reach follows the diversion down the
hill to just above the fish hatchery in New Hampton. The fourth reach
is the flatter section of the stream flowing just to the south of the
built-up section of New Hampton. For the analysis, it was assumed
that sixty percent of the peak flow reaching the diversion point would
flow to the east along Reach #2 and that only forty percent would
follow Reach #3 toward New Hampton.

The estmated peak flow at the time of the hypothetical failure
of North Dam is 2500 cfs. In Reach #1, the natural storage would
reduce this flow to 2285 cfs at the diversion point. Based on the
assumed distribution of flow below the diversion, the peak flow for
Reach #2 is estimated as 1320 cfs, for Reach #3 as 850 cfs, and for -
Reach #4 as 810 cfs.

5-5
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The resulting approximate flood depths for each reach would be:
Reach #1 = 11.4 feet, Reach #2 = 8.0 feet, Reach #3 = 7.5 feet,

F and Reach #4 = 6.0 feet. Given the general lack of structures in
Reaches #1, #2, and #3, these flood depths would only result in
severe damage to the natural vegetation now growing in the stream
channels. In Reach #4, the flooding would be fairly well confined

o to the channel and should not result in severe damages with the
é - possible exception of the equipment and/or diversions at the fish
3 hatchery. S
> o
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

(a) Visual Observations

There are no design calculations available for review
of the structural stability of the dam and appurtenant struc-
tures. However, the extensive field investigation and findings
do not indicate any displacement and/or distress which would
warrant the preparation of structural stability calculations
based on assumed physical properties and technical values.
The dam is presently stable, but the deficiencies noted in
Section 7 should be corrected.

------
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(b) Design and Construction Data

The original dam and south spillway were built in
1913 and were substantially rebuilt in 1956 to provide approxi- .
mately two additional feet of storage capacity. NHWRB's plans > o
and specifications for the change are included in Appendix B. e
Design calculations are not available.

(c) Operating Records

There are no known operating records for the dam.

(d) Post Construction Changes

There have been no known construction changes since
the dam was rebuilt in 1956.

(e) Seismic Stability

The dam is located in Seismic Zone No. 2 and in
accordance with recommended Phase I guidelines does not -
warrant seismic analyses. ;
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SECTION 7 - ASSESSMENT, RECOMMENDA TIONS
AND REMEDIAL MEASURES

7.1 Dam Assessment
. (a) Condition

The dam is in FAIR condition, but freeboard will
- be threatened by the Spillway Test Flood, about equal to the
] 100 year flood.

{b) Urgency

The dam is in no immediate danger under normal
conditions, but recommendational and remedial action
described below should be undertaken by the owner within
1 to 2 years after receipt of the Phase I Inspection Report.

{c) Need for Additional Information

If the dam crest is to be raised, or alternatively,
the east swale broadened, then subsurface information will
be necessary.

7.2 Recommendations

The owner should investigate alternate methods for protect-
ing freeboard when the dam is threatened by the STF and submit his
studies to the N. H. Water Resources Board for comment.

7.3 Remedial Measures

(a) Alternatives

Of the several options that might be considered for
mitigating the threat of dam failure, including removing
the dams, the most viable are considered to be combinations
of raising the dam crest and providing additional discharge
capacity.
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(b) Operations and Maintenance Procedures

Diligent and periodic brush cutting on the downstream
slopes of the main dam and the south spillway should be imple-
mented and intensified.

The debilitated gate manhole cover should be replaced,
and a permanent protected housing provided for the gate stem.

The rodent hole on the south spillway's left abutment
should be backfilled with well-tamped granular soil.

The remoteness and inaccessibility of the site contri-
bute to operational and maintenance difficulties. Consideration
should be given to improving the trail road to allow the accom-
modation of at least off road vehicles, permitting ready access
for routine inspection and maintenance and for rapid emergency
entry. Periodic inspection should be instituted on at least an
annual basis.

7-2
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APPENDIX A
VISUAL INSPECTION CHECKLIST
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INSPECTION TEAM ORGANIZATION
Date: 31 May 1978, 1:30 p.m.
Project: NH00464
Mountain Pond Dam
Sanbornton, New Hampshire

NHWRB 211.07

Weather: Sunny, warm

Inspection Team

James H. Reynolds Goldberg, Zoino, Dunnicliff
& Associates, Inc. (GZD)

William S. Zoino GzD

Nicholas A. Campagna GZD

Guillermo Vicens Resource Analysis, Inc.

Owners Representative Present

Arthur Kidder, New Hampton Fire Precinct Dam Operator

Team Captain
Soils
Soils

Hydrology
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Mountain Pond Dam
Sanbornton, N. H.

~ —— ‘St e
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May 31, 1978 o
NH 00464 =

CHECK LISTS FOR VISUAL INSPECTION

ARFEA EVALUATED BY CONDITION & REMARKS
A
) Dam Embankment —4—
Surface Cracks None
- Settlement of Crest None
Lateral movement None
Trespassing on Slopes None
Sloughing or erosion of slopes Moderate erosion, 6 inches at ’ b
upstream run-up zone
Freeboard v About 1.5 feet
'
) Growth on dam None on crest.

Rock slope protection
Unusual movement or cracking
at or near toe

Unusual embankment or down-
= stream seepage

Piping or boils
Foundation drainage features
Toe drains

Spillway South Outlet

Timber plank

saplings on downstream slope.
None, except original sub-
merged rock crib, upstream

None

None
None
None evident

None evident !

Well preserved

/
Rock crib \U Good
Abutments & Rodent hole in left abutment -
= right abutment good
Y
A-3

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

........
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Mountain Pond Dam May 31, 1978

Rt

Sanbornton, N.H. NH 00464 . a
CHECK LISTS FORL_ VISUAL INSPECTION - _
AREA EVALUATED BY CONDITION & REMARKS e
‘o
Outlet Pipe
Operating condition of valve Good, without any major effort.
Requires care and experience
to match flow with Town's ®
water demand B
Gate valve manhole ¥ Fair, wooden cover deteriorated, r-'.
&\ consists of loose boards -
[ ] o
Pipe outlet Good, 8-inch cast iron pipe . .
Pipe inlet Submerged, not visible DR . "'_'_j
QOutlet Channels S T
¢ o
North Outlet channel Narrow man-made cut that L N

diverts water toward New

. ¢ e e e
1 ', . S
3

Hampton rather than its natural _7..::

course to Spectacle Pond. - e

Heavily wooded, and rocky. No . @ LA

‘ development for at least 2 to 3 Co '_'_3

%’ miles downstream ]

South Outlet channel ‘\ Heavily wooded and rocky. No = T

development for at least two to o e :

three miles downstream KRR

Reservoir ':-‘
Shoreline Stable, heavily wooded . '.A .

A _ )

Upstream hazard areas in event . i:‘-',i;f_? i ;.'Lw

of backflooding None S ]

Changes in nature of watershed None, watershed heavily wooded
and mountainous. Unpopulated,

relatively inaccessible.

P
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Appendix B A
Page f‘-.' J
Fig. 1 Site Plan B-2 .
» ]
Fig. 2 Plan and Section of Dam B-3 BT
Fig. 3 Elevation, Section and Plan of Dam B-4 ?
Drawing dated 31Jul 53 by NHWRB B-5 » e i
of proposed recoanstruction S 1
o ]
Letter erroneously dated 11 Jan 77 B-6 J
(should be 11 Jan 78) from the NHWRB
to the New Hampton Fire Precinct »

concerning the results of a 30 Nov 77
NHWRB inspection

Letter dated 20 Jun 56 from the NHWRB B-7
to the Precinct concerning a 19 Jun 56

NHWRB inspection o
Specifications prepared by the NHWRB B-8 v
for the reconstruction of the dam and
[ spillway .
’
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State of Nem Bampshire N
WATER RESOURCES BOARD

Concorn Q3301

January 11, 1977

Mr, Harold T. Chase, Commissioner L N
New Hampton Fire Precinct R
New Hampton, NH 03256 .

Dear Mr. Chasa:

Your precinct's dam at the north end of Mountain Pond under the
provisions of RSA Chapter 482, Sections 8 through 15, copy enclosed,
was inspected on the 30th of November 1977 by an enginser of the New
Hampshire Water Resources Board. This dam (#211.07) is classified in the
files of The U.S. Army Corps of Engineers as a menace structure because
of its location upstream of populated areas. As such, it must be maintained
in a manner not to endanger public safety nor become a dam in disrepair.

As a result of this inspection it is noted that an item of maintensgnce
or repailr is in need of attention and so amnotated here. Bushes and the
like are growing on the dam and should be removed because this will prevent
possible damage to the embankment or structure by the roots or by an entire
tree being uprooted,.

Because this dam is classified as a menace structure, we require a w
schedule of your proposed repairs within a month's time. If you have any
questions, please contact us at your convenience.

Very truly yours,

o e

'

eorge McGee, Sr. - Pl LU
Chai o

. GMMG:GK:njk

. Enc.

- 2 cc: Board of Selectmen i

\d °

.
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June 20, 1956
¥r, Barold 7. Chase, Commissioper
}ow Nampton Fire Precinct
Now Fampton, lew Hamshire

Dear ¥r., Chase:

up to both dams on Mountain Pomd.
workmanlike manner and should last a long ¢

3
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g
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could very profitadly
with hay. By using a
4l grasses, the slopes
encive crosion tas taken
fall just derfors leavy

would Lecorms well staxilizec.
place yst.) This could k«

TLilile

eIMEf Yountain Pond, nmany
J.hcse _s‘nmid ve cut and

Vater two inches ot flowing out the
The big D, now flooded, between the two daxzs
the pond w1l sm.ll when the water is a very
uth spill#ar. Tris natural spulny is a
goad salety valveNfor the south spillwsy.

Very traly yours,

Francis C. licore
Civil Zngineer
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Iawld T Chace

FROPCSED OENERAL SPECIFICATIONS FOR RRCOSSTRUCTION
Or DAMS QN MOUNTAIN PORD, SANBCRNTON, B. H.
FOGR NEJ BAPTON FIRE PRICINCT

DAN EMBANKMENT

1. A1l organic matier including loam shall be removed from the aite
of ths new dam before £111 is placed.

2. The borrow area shall have all stumps, losm and orgunic msterial
removed before axcavating borrow for the 111,

3. bmwumﬂhwhmu,u
shown in Section AA, before placing fi11. (If this material is suitable,
1% csn be used for f£i11.)

h. The £111 shall be placed and compscted to sim~-insh laysrs. ALl
rocks four inchss ar larger shall be removed in the borrow area or before
ths £51] is compscted at the dam. These rocks msy be placed at the downe
stremm tos of the new dam, _

S. The £411 in the dam shall be wall ctmpected by frequant passes of
the bulldoser,

6. The 111 shall bs placed to lins and greds as shown oo tiw plan.

7. Only impervicus snd semi-pervicus material shall be used as fill.

8. Care shall be taksn that the two property bounds are not disturbed,
unless this property is aoquired prior to comstruction.

9. Bew east irom pipe shall be 1aid from the dam end of the intake
channal to 6' beyond the tos of dam in the outlet brook. ‘

10. The gate stem to the dischargs valve shall be placed om a 2' x 3' x 1Y
concrete base (using 13 3t 5 concrete),

11, Bach joint in the cutlet pipe downstrsaa of the gate shall be emcased
in concrete 12" x 36" x 36" deep (Using 1 31 5 concrete).
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Revisions sre shown for the comstruci.cn of the naneoverflow
section of the timber erib. Bo plank flooring shall be msed in this
section tut another 6" x 6 timber shall be placed and the space
botween 1t and the upstresm planking shall be rock fillad. e
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PROPOSED RECCMSTRUCTION OF DAMS AT MOUNTAIN POND,
SANBORNTOM, N. H.

By: New HEampton Village Mre Precinct

BILL. OF MATERAL

Zarth FU11 at narth dm 30ey. - - . R :
Conerete for pipe md gate supports 1 ey - ' ° :
Using about 6 bags camant : j
1 cubic yard clean benk run gravel S

66 Lin, P, 8° Cast Irom Pipe (to comect to gate valve) (Tiis figure
mey be revised later.)

lunber for eoncrete base and pipe rings = 96 Bf 17 boards (6® wide) R ' .

Spikd es and nails for forns, otc.)

10f gass weed sow separately then cover seed
SOF winter rye sow separatsly ) brash surface to )
LoG¥ ald key

200f 7 = 7 = 7 fartilizer or better (worked ixto scil)

Treated Iumber: (about $250/M) (About 3500 BF) ! . .

5 pes 2% x 8" stock 12' long for gate manhole (B0 bf)
1 pe L* x Li® stock 12' long (for botitom £ill in Section CC)
3 pes 4" x 4" stock - 156 1 (for bottom #il11 in SBection EB)
7 pes 8% x 8" stock 16 long (for crib) -
Z pes 6;: 6;‘atoek 16t hex':g (fog eridb) STl ;
0 oes x sheeting long doubls sheeting, flooring abutme LT
100 nes 2* x 8" sbeeting 12' leng) for * and s L T
3 pes 8% x 8" stock - 12' long (for eridb)
l1pc B x 8 steek = 14' long (for crid)
3 pes 5" x 6" stoek = 14! long (for crib)
Spikes and nails for above
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1, The top of new sheeting for the old roek £ill dam st the
south eutlst shall be loeated at 100.0 fest elsvation {ome foot lowsr
- than the top af the north sarth dma), This can be accurstely determined
by difference in water surface st both points. ’
2, This sheeting shall be carried at least three feet into the
Zroand by trenchirg near old shesting,
I 3. After the sheeting is in place, the heavy stones shall be
| placed at the bottem of upetresn side of shweting, Theroughly eompacted
- scil (impervicus 1f possibls) shall e placed cm both sides of the
sheetine to £111 the trench,

5 L. Zarth swbankeent on the west end may be placed 12 inches
: higher than the top of shesting whare sheeting would be cnly 12 inches

above the ground. Top level width should be at lsast three feet, with
P

2 on 1 side slopes, preferasdbly seeded.
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1. Manhole with cover containing gate valve on
downstream slope
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2. View of downstream channel from outlet pipe
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3. View of low area on east side of pond
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4. View of South spillway from left abutoent
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APPENDIX E Sl '-’:'-‘_'._:j
INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS

...........

|
-
.9
4
a A a2

PPN PN Yy e e B Aoinn B B 4N at




SR : Y T
] K . et .
4 ® [ ] ® e ® . e
, S _.
b el e ] - BT - - - v . . -
.
4
SYUVHIY
. ®
3 19§26 1d | 8BLAYRISE JOSSY ¢ 44ITIINNNG ONTOZ 94380703 »-
1 A | ow] ava .
NOILI3dSNI HOJ ALIYOHLNY 31V0 NOILO3ISNE A8 NOI1LIIJSNI
® ® ® .
»
08 SIH _HILYM HN a8 S34 ¥ILYM HN ad 34 HILYM HN | ONYOR €34 HILVM WN R
JONVNIINIVA N011VE3d0 NDI1INBISNDD N91S30 :
AINIOV AHOLVINDIY
® ® ® - ’
! 0A §34 HILVM HN | LINIIHA FHT4 NOLAWYH MU
A8 za;u:xbwzm-u A8 DNIHIINIONI ~ HINMO . »
b ® @ ®
f 3
L 0oLl 002 ne nijiLe £ »
il w1880 ddle sl nl8A o8] 0 Ry caa TG Baxil FAGRET Iswu
SNI01 NOLIVOIAVN Al1ovava uamog | pwodo | aodviosia [ CAVMIS [si0 -
. ® ©® ©® ® ® ® ® ® ® ® ® ® @ "® & _ @ 1
A T » -
i 7
SNUVWIY ]
© ’
L
elonvit N N N N a3In 004 051 LA nt s | tlel 947483 L
R Tid- ¥ Ti3= ¥ ( &1 03 1314W0) ...
, JLVO/H3IA ¥ §38 034/ANd ¥ 033 N¥0  1STQT s31119vdvD ONIONNOIM .ﬁmwﬁ.z %.&wm $3504und UV3A W0 40 WAL ’ B
: D ® ® © @ 0) ® »
: 9nb 2 NOLdWYH MIN ¥IATY LISEYMIDTWIdeul | 50| 10 ,
T 39VIUA-NMOL=~ALID gh
NOLLY 1Nd0d immx.xo!u WYIHLSNMOQO 1SIUVIN WY3U 1S HO HINY %Ba .
{ © ® ® ® ONC) 1
b C e
GNOd NIVINNOW : g g
' ANINONNOSW 40 INVN INVN BV ING0d
4 e ——————— 2
® ® o ’ ”,
' J::,_:; AT IS WYd ONOJ NIVINNGW 10[100[ Wn | aan|r9n | un
" A ON ] AVO asam o (HLUON . . N . HINRON |n|| Ll
g | 31vo 1408 | 30NLI9NDY| 30NLILVY I oy 410002 200300 Aiw0T 20¥48 NOSIAR, 1y HWAS » ]
_ ® ®  ® ® o0 PO 0o © O 0
: $31V1S G31INN IHL NI SWVQ 40 AHOLNIANI N N
i




. . .
b

. B . ‘ N a
P . IS e S CIPUE SRS ST YT TPRY RS Ve




