
~D-AIR57 6 511 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS 1/1
MOUNTAIN POND DAM (NH..(U) CORPS OF ENGINEERS WALTHAM
MR NEW ENGLAND DIY AUG 78

UNCLASSIFIED F/G 13/13 N

mosmmhmhmhhhl



4-.

I.'

11111 *~ E 11.8 *2

1.2 LA 111122

NATIONAL BURAU Of STANDARDS-1963-A

WI'--

• 
.- °-

.°-?.'



MERRIMACK RIVER BASIN

SANBORNTON, NEW HAMPSHIRE

In

In -

U MOUNTAIN POND DAM

[ NH 00464

NHWRB 211.07

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

* OTIC
ELECT
JUL11 I

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

WALTHAM, MASS. 02154

LV; irk pulzhc leleG4A

S1'~ iLE ~ AUGUST 1978 '
83 ~..~ 040



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

'S"i

..................................... .. .o..



RFPRODIJCED AT GOVERNMENT FXPENSE

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS

I. RE#ORT NUMiBER JR. GOVT ACCKSSION No. A. REICIPIENT'S CATALOG NUMBER

NH 00464IdD Ir -5/
4 TITLE (and 5.60011o.) S YEO EOT&PRO OZ

Mountain Pond Dam INSPECTION REPORT

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL SPEOReOO.RPRTNMR
DlAMS _ _ __7 AUTHOR(SJ A. CON4TRACT OR GRANT NUMOCEI(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

S. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
AREA 6 WORK UNIT NUM64RS

I L CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

DEPT. OF THE ARMY, CORPS OF ENGINEERS August 1978
NEW ENGLAND DIVISION, NEDED 12. NUMMER OF PAGES

424 TRAPELO ROAD, WALTHAM, MA. 02254 52
TT M#ONITORINGr AGENCY NAME 6 AODRESSI dift.'mnIrUesm Coawifto office) IS. SECURITY CLASS. (of ais #epenS)

UNCLASSIFIED
15a. DM~ASSI PIC AION/ DOWWNSR1ADNG

16. 0ISTRIDUTION STATEMIEN T (of tis Report)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (*f the &&@$race eeredi 01" 20.c Of 11108musote Iwn moe"et)

is. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

4.
Is. KEY R10"0 (Consea.e on ?ever** side of medoeowp OW 114110000 or b6eA 01111011)

DAMS, INSPECTION, DAM SAFETY,
Merrimack River Basin,
Sanboruton, New Hampshire.6
Tributary of Pemigewasset River-

30. ABSTONACT (Continue on evowr..ff aIt iiece..my dad 04111101dlp or be.* amer

TXe damn in an earth embakment, 97 ft. long and 14 ft. high\It is small in size
with a low hazard potential. The test flood is in the range of a 50 to 100 year
frequency. The condition of the dam is considered to be fair, requiring that
modifications be made by the owner within 1-2 years after receipt of this inspec-1
tion report.



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED

DEC 8 1978

Honorable Meldrim Thomson, Jr.
Governor of the State of Nev Hampshire 0 0
State House
Concord, New Hampshire 03301

Dear Governor Thomson: 0 S

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
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- 6 ,
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 Action 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 addition, 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 . -0
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. S .

Sincerely yours,

Incl .. .. ,. CHANDLER
As stated , Colonel, Corps of Engineers

K. .j.ision Engineer

* *.*...........-...-... ,

L . %° .. ° .. . ," .
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

*IdentificationNo.: NH 00464

p sName of Dam: MOUNTAIN POND DAMEOR..

Town: Sanbornton

County and State: Belknap County, New Hampshire

- Stream: Tributary of Pemigewasset River p

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 i .
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 | S

* 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
U I guidelines, the test flood is in the range of a 50 to 100 year frequency. 0

The test flood has a peak inflow of ZOO 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 itself 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 Affiintenance problems. The trail road should be improved

to pe IV,*ir access.

.- W I . 4A

- L . JAME

Willi E. J

tI I
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This Phase I Inspection Report on Mountain Pond Dam
has been reviewed by the undersigned Review Board members. In our

P 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 i's
he-reby submitted for approval.

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

- Engtneering Division-

a S

L FRED J. V SJrMember
Chief, De gn Branch
Engineering Division

SAUL~~ COPRSMme

Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED: S

h."JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recommended

Guidelines for Safety Inspection of Dams, for Phase I Investigations. -

Copies of these guidelines may be obtained from the Office of Chief

of Engineers, Washington, D.C. 20314. 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. 0 •

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 0 0
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 K:-.:-- -
in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the . 9

downstream damage potential.

* S
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PHASE I INSPECTION REPORT

MOUNTAIN POND DAM, NH 00464

NHWRB 211.07

SECTION 1 - PROJECT INFORMATION

1. 1 General

(a) Authority

Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout
the United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising 0

the inspection of dams within the New England Region.
Goldberg, Zoino, Dunnicliff & Associates, Inc. (GZD) has
been retained by the New England Division to inspect and -

report on selected dams in the State of New Hampshire.
Authorization and notice to proceed were issued to GZD S S

under a letter of May 3, 1978 from Ralph T. Garver,
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 5
Inventory of Dams.

(c) Scope

The program provides for the inspection of non-Federal 0 0

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.

V W 0 V a a W a 9 0



1.7.2 Description of Project

(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.,
as shown on the Locus Plan adapted from the USGS quadrangle
for Holderness, N. H. Access to the site by off-road vehicles

and by foot is via a trail road off Gordon Hill Road, 0. 6 miles
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-walled rock crib dam, which now forms the
submerged upstream face of the reconstructed dam (see Appendix S S

B). The impounded pond is essentially spring fed. The dam is
penetrated by an 8 inch pipe with a hand operated stem gate in
a concrete manhole, continually discharging at a predetermined "
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 dar. 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
spillway, can be expected to perform as an auxiliary spillway
when the pond receives high flows.

(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

Although the dam is upstream of New Hampton, the -____-"._

H*. 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

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 Commissioner of the precinct and

can be reached at 603-744-3037. The Fire Chief is Mr. John

r' 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. P

(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 D

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.

1-3
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(i) Normal Operational Procedure

The dam operator has set the gate valve so that a 0
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

(a) Drainage Area . .

Mountain Pond is situated in a natural bowl formed by
three adjoining wooded mountains and its watershed of only
206 acres is correspondingly small. The shores of the pond
are distinguished by many rock outcrops. Pond elevation and .3 ,

the elevation of the south spillway crest are estimated from the
USGS quadrangle as 1060 feet above MSL.

(b) Discharge at Dam Site :

(1) Outlet Works

Normal discharge at the site is through the
8 inch supply line, with overflows passing over the
south spillway. The elevation of the 8 inch pipe at the

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

(2) Maximum known flood at damsite: Unknown

(3) Total ungated spillway capacity at maximum
pool elevation: 172 cfs @ 1. 5 ft. elev. above 0 0

south spillway crest, plus flow of about 38 cfs

@ 1. 5 ft. above south spillway crest through .-.

east swale.

1-4
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() Elevation (in ft. above south spillway crest, taken as
1060 IASI.)

*(1) Top of dam - 1. 5 ft.

(2) Fulpool - 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) Darn

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

(2) Length - 9 7 ft.

* (3) Height - 14 ft.r .-

(4) Top width - 8 ft.

(5) Side Slopes - 3:1

(6) Zoning - Unknown S

(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 - 2 3. 5 ft.; s outh dam l ength 4 5. 5 ft.

(3) South spillway crest elevation - 1060 MSL, est. ~.-

- (4) South dam crest elevation - 1060. 7 M4SL, est.

(5) Gates -None

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

(7) General - East swale acts as emergency spillway

a 00'
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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. 0 0

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 Operation

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 .0 •

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 S 0
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.

................................. . .-. .-.
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SECTION 3 - VISUAL INSPECTION

I 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 I 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 I S
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
the dam is somewhat obstructed by growth (Photo 2).

The south spillway is essentially a rock-filled crib dam
* .- with a planked upstream face and a recessed planked spillway

(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 salt.. No seepage was . ' -
evident.

3-1
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The channel downstream of the south spillway is
heavily overgrown (Photo 4). 0 .

A hole, apparently caused by a burrowing rodent, is
present on the left abutment of the south spillway (Photo 5), and -

correction is recommended herein. 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
assessment of the dam's general condition relative to safety.

3-2
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SECTION 4 - OPERATIONAL PROCEDURE

4.1 Procedures I S

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

operator, wherein a draw-down was required to discharge threatening p

flows. To this date, apparently, such flows have been satisfactorily

discharged over the south spillway.

The operator's duties include visiting the site and inspecting
the works once per week.

4.2 Maintenance of Dam

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

effective, but the downstream slope is unacceptably overgrown with
heavy brush and saplings.

4.3 Maintenance of Operating Facilities

The only operating facility is the gate valve itself which is in

satisfactory condition. However, the manhole cover is in serious dis- P S

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

* handle.

4.4 Description of Warning System
•. S -.

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

will assist the owners in assuring the long term safety of the dam.

II S
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SECTION 5 HYDROLOGIC/HYDRAULIC

5. 1 Evaluation of Features * S

(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 0 0

Mountain Pond, Sanbornton, New Hampshire for New
Hampton Fire Precinct, " as revised September 4, 1953
and the accompanying drawing prepared by the New Hampshire
Water Resources Board (NHWRB) dated July 31, 1953. A
secondary source is a dam inspection report completed by the a
NHWRB on November 30, 1977. All are contained in Appendix
B.

(b) Experience Data

No recorded data on experienced flood peak discharges
from Mountain Pond is known to be available, although, as
noted in paragraph 1. 2. (i), the New Hampton Fire Precinct's
dam operator indicated that the North Dam had never been
seriously threatened to the best of his knowledge.

(c) Visual Observations

As earlier described, the water surface elevation of
Mountain Pond is controlled by two man-made dams and a
natural low swale on the eastern shore line. The subject of P S
this Report is the "North Dam, " located at the northeast
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 South Spillway at the

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
conditions.

. -. ..-. ".
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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 woodedK- 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 0
of the dam in terms of its overtopping potential and its ability
to safely allow an appropriately large flood to pass. This
involves investigations to determine how the recommended
Spillway Test Flood (STF) compares with the discharge and
storage capacities of the dam. Original hydraulic and hydrolo- S
gic design records were not available for use in this study.

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 .
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-

SI - gation 78-47, March 1978. The equations use as independent 6
variables the drainage area, average slope and a rainfall

" index (the 24-hour, 2-year peak rainfall). The computations
were carried out for this method, but, given the small drainage
area (0. 32 square miles), the appropriateness of the method-

* ' ology is in doubt. 9

:- • 5-2
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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 0 0

(cfs) (cf s)

Q50 57 173

Q100 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

U was limited to the product of the surcharge in feet above the S S

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.

5v3
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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.

O 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. S

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 cfs at 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, 0
and that the East Swale continues to provide emergency relief.

5-4

.~~ .. .. . . .w * w w U U U-. U U- S-S ..S

** *.



5. 3 Downstream Dam Failure Hazard Estimates

p • •

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 S S

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 S
flow to the east along Reach #2 and that only forty percent would
follow Reach #3 toward New Hampton.

The est-mated peak flow at the time of the hypothetical failure
of North Dam is 2500 cfs. In Reach #1, the natural storage would V.
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 S •
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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,

* and Reach #4 = 6. 0 feet. Given the general lack of structures in S .
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 ".....-
to the channel and should not result in severe damages with the
possible exception of the equipment and/or diversions at the fish e

hatchery.

* S
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabilityp II So

(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.

(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 I S
and specifications for the change are included in Appendix B.
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. Z and in
accordance with recommended Phase I guidelines does not

warrant seismic analyses.

6-1
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS

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 S
conditions, but recommendational and remedial action
described below should be undertaken by the owner within
I to 2 years after receipt of the Phase I Inspection Report.

T (c) Need for Additional Information S S

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 0
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.

7 -1 .... * ° ,



(b) Operations and Maintenance Procedures

Diligent and periodic brush cutting on the downstream -0

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

MOUNTAIN POND DAM
NH 00464
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INSPECTION TEAM ORGANIZATION

Date: 31 May 1978, 1:30 p.m.

Project: NH00464 0 e
Mountain Pond Dam
Sanbornton, New Hampshire
NHWRB 211.07

-- Weather: Sunny, warm S 0

Inspection Team

- James H. Reynolds Goldberg, Zoino, Dunnicliff
& Associates, Inc. (GZD) Team Captain 0

William S. Zoino GZD Soils

Nicholas A. Campagna GZD Soils

Guillermo Vicens Resource Analysis, Inc. Hydrology

Owners Representative Present

Arthur Kidder, New Hampton Fire Precinct Dam Operator

9 0
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Mountain Pond Dam May 31, 1978
Sanbornton, N. H. NH 00464 -

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS

Dam Embankment

Surface Cracks None

Settlement of Crest None

Lateral movement None

Trespassing on Slopes None

Sloughing or erosion of slopes Moderate erosion, 6 inches at •
upstream run-up zone

Freeboard About 1. 5 feet

Growth on dam None on crest. Brush and I S
saplings on downstream slope.

Rock slope protection None, except original sub-
merged rock crib, upstream

B. p •

Unusual movement or cracking
at or near toe None

Unusual embankment or down-
stream seepage None

Piping or boils None

Foundation drainage features None evident

Toe drains None evident 0

Spillway South Outlet

Timber plank Well preserved

Rock crib Good

Abutments Rodent hole in left abutment -

right abutment good

A-3
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Mountain Pond Dam May 31, 1978
Sanbornton, N. H. NH 00464 -

$ S

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS

Outlet Pipe

Operating condition of valve Good, without any major effort.
Requires care and experience
to match flow with Town's 0 0/ water demand

Gate valve manhole Fair, wooden cover deteriorated,
consists of loose boards

Pipe outlet Good, 8-inch cast iron pipe

Pipe inlet Submerged, not visible

Outlet Channels

North Outlet channel Narrow man-made cut that
diverts water toward New
Hampton rather than its natural
course to Spectacle Pond.
Heavily wooded, and rocky. No 0 0
development for at least 2 to 3
miles downstream

South Outlet channel Heavily wooded and rocky. No
development for at least two to .
three miles downstream . -

Reservoir

Shoreline Stable, heavily wooded *

Upstream hazard areas in event
of backflooding None

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

A -4
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Appendix B

Pa.e
Fig. I Site Plan B-2

8 S

Fig. 2 Plan and Section of Dam B-3

Fig. 3 Elevation, Section and Plan of Dam B-4

Drawing dated 31 Jul 53 by NHWRB B-5 0
of proposed reconstruction

Letter erroneously dated 11 Jan 77 B-6

(should be 11 Jan 78) from the NHWRB
to the New Hampton Fire Precinct 0
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

Specifications prepared by the NHWRB B-8

for the reconstruction of the dam and
spillway

W a
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0 0

Or'aUf nf Xpa Umps~irr
IL WATER RESOURCES BOARD

• COPICONO 0330t

January 11, 1977

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

Dear Mr. Chase:

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 30 th Of November 1977 by an engineer 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 maintenance
or repair is in need of attention and so annotated 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 aI schedule of your proposed repairs within a month's time. If you have any
questions, please contact us at your convenience.

Very truly yours,

xec eeg Sr.
Chairma6

GKG:GK:njk

Enc.

cc: Board of Selectmen* 0

* ' B-6 S
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June 20, 1956~

Mr. Raold T. Chase, Co..ix-i.ner
Now 71anpton Fire Precinct
Now 3fenpton, New Ha~shire

P~ .... ..ha

iorkmia-like manncr andi should last a long t.

here -were t.o .b tt.h
be considered by tI~e F-Ire ?re- t: On htI* hmr

Gazl) The-P eaft e~ mcold verr profitably
be feril-zed, seeded and - ve*edJ4 t with h.-. B- using a

. n aue ast el grasses, the slopes
would %ecome well stabilized. (:;o e- cr.sive orosion has taken
place yit.) Thi coul.J b- &nz t fall Just before Prwzvy

(2) Due or 01o b lovel b.f tsot=aiz Pozvi, %my
trees have be l ed an e. These aaanu be cut an
rup oved from t e ara, s or c could behcone in wiater
io tile ill lan sho line c be found easily. Floating debris
from deai trees -t o .- e south spillway.

Rater i t two inches of flowing out h
.-. h bi * nor, flooded, between the tby dams
on eu =t.'" de t.f 'the pond will spll s the sloey

foul. e =hI spa i i.(ro ex',"tnatura o sillwa i ak~

I-d l ety t. cor he south spillw '.

Very truly yours,

Francis C. Weare
Civil .;neer

fcm: c
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FXIC HCMMMC=Cf or BM AT 1=2Mfl PMD,

By, Ne Nompton image mrh Pwsiint

RI OF X&NLTAL

zarthb 7222at nortb dus 390a6. -

Concrete for pipe mad gate upport,. 1 5.7.
Using about 6 bags; oi-I

I . yard _qj bank run granel

66 liz.Pt. r Cast Iran Pipe (to connect. to Cat. valve) (rhis figure
my be revised later.)

Iminr for conrte base and pipe rings - 96 Er V bonzd (6' wide)

Spikes and nails for form, eto.
34 Vass seed sus separately) tha br~b surface to ewver owed
50F winter rye war separately)
i40C# old bay
2r(1 7 - 7 - 7 fc-A3-4ser ar better (uorked !--to soll)

Treated Imber' (about $1MM (About 3500 BF)

Spee 21 x 8' stock 322' long for gate swanbole (80 bf)
1poc 40 x ho' stock 12' long (for bottom eml in Sect.i CC)

3 pe 1' z 46' stock - 16' long (for bottom will in Section BB)
* 7 Parn O' 2 80 stock 16' long (for crib)

7 pe 6' x 6' stock 16' long (for crib)
20 paa 2' x 8' abseting 106 long) for double seting, flooring an abatasuts

MI 100 'pes 26 28' sooeting 12' long)
3 Pea 80 x 8' stock - 22' long (for crib)
1 po 0' rstack -146' long (for crib)
3 pae 60 x 6' stock - 11' long (for crib)
SpIkes and -ails for above

Revised 9/1,/S3
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1. Mw top of am shotin for the 03.1 rook fill bem at the

south outl.et daol be located at 1=0O feet sawation (am foot lowe

ma then the top of the north .orth bem). This ambe acouratl63y deterum.

Vy &=efremm in mater surface at bath palat.

2. This shooting shell be amr. ed at least three feet in"o the .--

-by tremehine no old sheeting.

3. After the show"in Is In plae, the beary wtamee *hall be

placed at the bottom of upstream side of sbeetizg. Thaoagly eamacted

soil (i.~arviaus if possiblea) shall be, Placed an bath sade of the

sheetine to finl the trench.

4~. Zorth saniot on the west sad m be Pl aced 12 Lashesw

higher than the top of aboeting where osetIng wuld be only 12 ieeh1

abo the Mord. Top level midth shoold be at lest thre, doet, with-
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SELECTED PHOTOGRAPHS
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1.Manhole with cover containing gate valve on
downstream slope

2. View of downstream channel from outlet pipe
headwall1
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3. View of low area on east side of pond
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5.Channel downstream of South Spillway 0
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APPENDIX D

- HYDROLOGIC AND HYDRAULIC COMPUTATIONS

FOR

MOUNTAIN POND -NORTH OUTLET
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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