AD-A156 386  NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS
MONADNOCK POWER STATI. . (U} CORPS OF ENGINEERS WALTHAM
MA NEW ENGLAND DIV FEB 79

UNCLASSIFIED F/G 13/13




Mg A (LIt et A T T T T AT TR NTAT AT TR TAT NN EL TR UL AL ELELF LT LR LNANLEAN N <
.

|l|| 10 %1 2

— 5 3.2

_ = ¢z pn

vl =

||||| I I = e ""20

.. cos ==

25 flis e
N
3
\:’--‘_
-""n»

MICROCOPY RESOLUTION TEST CHART

" NADGNAL RIRE A ST STANPARNG 1ac. g

v 'y
Ar oAl 4L

[ S

s

DA
\

b + a T

| 2t v i 00 o on
AL

LGS

AL A ahad
e
-




_ MERRIMACK RIVER
BENNINGTON, NEW HAMPSHRRE

MONADNOCK POWER STATION DAM
NH 00249

AD-A156 386

STATE NO 2203

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS. 02154

OTIC FILE ToRY

Dizicoctoon Unlimited

85 06 14 009

‘ DIET o STATEMENT R
F:BRUARY lm ! App.: o public release;

.- et - Lt e e
et e

~ - AT T S P
I O A YU W RO NN WY TR




KT R '*vw

UNCL ASSIEIED
SECHRITY CLASSIFICATION OF THIS PAGE (When Date Entered) .
REPORT DOCUMENTATION PAGE pEpREAD INSTRUCTIONS

7. REPORT NUMBER Z. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER

NH 00249
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

Monadnock Power Stution Dam INSPECTION REPORT
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL ¢ PERFOAMING ORG. REFORT NUMSER
7. AUTHOR(a) 8. CONTRACY OR GRANT NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
AREA & WORK UNIT NUMBERS

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATEK
DEPT. OF THE ARMY, CORPS OF ENGINEERS February 1979
NEW ENGLAND DIVISION, NEDED 3. NUMBER OF PAGES
424 TRAPELO ROAD, WALTHAM, MA. 02254 35

14. MONITORING AGENCY NAME & ADDRESS(/! difterent jrom Controliing Office) 15. SECURITY CLASS. (of this report)

UNCLASSIFIED

[Toa. OECL ASSIPICATION/ DOWNGRADING
SCHEOQULE

16. DISTRIBUTION STATEMENT (of this Report)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of the abstract entered in Bleck 20, ! difterent lrem Report)

18. 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.

19. KEY WORDS (Continue on reveres side i/ necessary and identily by bleck number)
DAMS, INSPECTION, DAM SAFETY,

Merrimack River Basin
Bennington, New Hampshire
Contoocook River

P Py

20. ABSTRACY (Continue on reverse side I v and § ity oy bl )

The dam has a hydraulic height of 22 ft. and is 590 ft. long. It is a run of
the river, concrete gravity dam extended on the east and west ends by earthen
embankments about 220 and 75 ft. respectively. THe dam is in fair condition.
It is small in size with a significant hazard potential,'.

DD , 0n"s 1473  toimion oF 1 wov 88 13 OBSOLETE

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




" 1ad

& cn b oo ea'e &, w Yo ! w6

LT 32 2 PN "
RFPRODUCED AT GOVERNMENT EXPENSE

DISCLAIMER NOTICE

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




KT e TR D S et S ST e R I P e T I TR Rl A ol — v r‘ o
4 A ! - Pl . .

DEPARTMENT OF THE ARMY
NEW ENGLANT DIVISICN. CORPS CF ENGINEERS
<24 TRAPILC RCAD
NALTHAM M aSSACHUSETTS 2218

Is

Honorable Hugh J. Gallen

Governor of the State of New Harmpshire
State House

Concord, New Hampshire 03301

Teer Zzvernor Gellen:

1 am forwarding to you a copy of the Monadnock Fower Station Dam Phase I
Inspection Report, which was prepared under the 'ationzl Progzranm for
Inspecticn of lop-Federal Dams. This rz2port is pras=nted for wour uvse

[ t .

s &
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 vou keep De informed of the actions taken to inslement them. This

follow-up action is a vitally important part of this progrem.

A copy of this report has been forwarded to the Water Rescurces EBoard,
the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, llonadnock Paper
Mills, 3ennington, New Hampshire 03442,

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the 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 yours,

Trrt Joux » (‘z:[_«_v‘;’\Lrpv-‘
Tnnl i IN P, CEANDLEIR
As stated \\ Colonel, Corps of Tagineers

~eLivision Tavinzer




NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH0Q0249

Name of Dam: Monadnock Power Station Dam

Town: Town of Bennington

County and State: Hillsborough County, New Hampshire
Stream or River: Contoocook River

Date of Inspection: November 20, 1978

BRIEF ASSESSMENT

Monadnock Power Station has a hydraulic height of 22 feet, is of
varied width, and is 590 feet long. It is a run-of-the-river,
concrete gravity dam extended on the east and west ends by earthen
embankments about 200 and 75 feet long respectively. Two adjacent
spillway sections are 16 feet high and 115 and 50 feet long respec-
tively. The dam spans a reach of the Contoocook River, and is
located in south central New Hampshire. Maximum storage capacity

is about 240 acre-feet. Monadnock Power Station Dam is used for
hydropower purposes. The pond is 4,200 feet in length with a surface
area of about 4 acres.

The dam is in fair condition. Major concerns are: some deterioration
of concrete in the appurtenant structures and possibly the dam; unknown
earthen materials in the eastern embankment and possible seepage at

is downstream toe; low elevation of the eastern embankment with respect
to the adjacent concrete section; and lack of structural stability
analysis of the dam and appurtenant structures.

Based on a small size and significant hazard potential classifications
in accordance with Corps guidelines, the test flood is % Probable
Maximum Flood (PMF). A test flood outflow of 15,760 cfs would overtop
the dam by about 3.1 feet (9.4 feet over spillway crest without flash-
boards). Because the east embankment crest is sand and gravel and has
little or no vegetation, overtopping would probably cause rapid erosion
with possibly a breach and/or undercutting and collapse of the adjacent
concrete section. The spillway will pass 8,6l0 cfs or about 55 percent
of the test flood. A major breach at top of dam pool would result in
the loss of 7-8 lives and appreciable property damage.

The owner, Monadnock Paper Mills, should implement the results of
the recommendations and remedial measures given in Section 7.2 and
7.3 within one year after receipt of this Phase I inspection report.

Plosan) A i

Warren A. Guinan
Project Manager
N.H. P.E. 2339
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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 condi-
tion of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of

field conditions at the time of inspection along with data
available to the inspection team. 1In cases where the reservoir
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions

“which might otherwise be detectable if inspected under the

normal operating environment of the structure.

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitucde and rarity of such a storm event,

a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.

iv
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Figure 1 - Overview of Monadnock Power Station
Dam.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
MONADNOCK POWER STATION DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Anderson-Nichols & Company, Inc. has been retained
by the New England Division to inspect and report on selected
dams in the State of New Hampshire. Authorization and notice
to proceed were issued by Anderson-Nichols under a letter of
November 20, 1978 from Max B. Scheider, Colonel, Corps of
Engineers. Contract No. DACW33-79-C-0009 has been assigned
by the Corps of Engineers for this work.

b. Purpose

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

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

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

1.2 Description of Project

a. Location. Monadnock Power Station Dam is located in
- the Town of Bennington, New Hampshire and is a run-of-the-
g~ river dam spanning the Contoocook River. After discharging
- over the dam, the Contoocook River flows northerly and then
:ﬁ .. northeasterly for a distance of approximately 43 miles before
SN becoming confluent with the Merrimack River in Concord, New
o Hampshire. The Contoocook River is a major tributary in the

b Merrimack River Basin. Monadnock Power Station Dam is shown
b on the U.S.G.S. Quadrangle, Hillgboro, New Hampshire, with
S coordinates approximately at N43°00'00", wW71955'36", Hills-
'? borough County, New Hampshire. (See Location Map page vii.)
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b. Description of Dam and Appurtenances. Monadnock
Power Station Dam is a concrete gravity dam about 590 feet
in length and about 26 feet in height. The concrete spillway
consists of two sections, one about 115 feet long with an
ogee downstream face, and one about 50 feet long with a flat
slightly inclined downstream face. Both sections are approxi-
mately 16 feet high. Flashboards about two feet high are
installed on top of the spillway. The powerhouse is located
adjacent to the west end of the spillway. One timber waste
gate, 6'W x 6'H and four timber head gates, each 5'W x 9'H
are located along the south side of the powerhouse. The
harnd-wheel operating mechanisms for these gates are located
directly above the openings. The powerhouse is about 75
feet long.

A concrete neon-overflow section, about 50 feet long, combined
with an embankment section containing an exposed concrete
core, about 25 feet long, extends southeast of the east end of
the spillway. An earthen dike extends further southeast

about 200 feet to the east abutment.

A concrete core wall extends westerly from the southwest
corner of the powerhouse for about 40 feet to the railroad
track. The wall begins again beyond a 22-foot open section
and extends westerly about 13 feet to the west abutment.
This wall may be notched for the railroad bed and continuous
beneath the tracks.

c. Size Clasgification. Small (Hydraulic height -
22 feet; Storage - 240 acre-feet) based on height and storage
( €40' and 250 to < 1,000 acre-feet) as given in Recom-
mended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Significant Hazard. A
major brcach would probably result in the loss of 7-8
lives and appreciable property damage. (See Section 5.1 f.)

e. Ownership. The Monadnock Power Station Dam was
acquired by the Monadnock Paper Mills of Bennington, New
Hampshire, from the Goodell Company at some unknown date
shortly before April 1923. This ownership has remained with
the Monadnock Paper Mills who presently own, maintain, and
control the dam.

f. Operator. The current owner and operator of the
Monadnock Power Station Dam is the Monadnock Paper Mills,
Bennington, New Hampshire 03442. Phone: (603) 588-3311.

3. Purpose of the Dam. The original purpose for con-

1-2
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struction of the dam was not disclosed. The purpose o

dam as reconstructed in 1923 was to create water storage for
use in generating hvdroelectric nower for the Monadnock

Paper Mills. This remains its current use.

h. Design and Construction History. Little information

was disclosed regarding the design and construction of

original dam other than that it was constructed prior to
1923. The present dam which replaced the original timber
dam in the same location was enginecered and constructed by

the firm of Caughey & Pratt, General Contractors, Antr
New Hampshire, in 1923.

i. Normal Operating Procedures. No written opecrating

procodures were disclosed for the Monadnock Power Stat

Dam. The Contoocook River discharge to the dam site is

primarily controlled by the Powder Mill Pond Dam, loca

approximately 4,200 feet upstream. The Monadnock Papcr
Mills own and control the Powder Mill Pond Dam which thev

reported 1is operated generally to provide sufficient d

at the Monadnock Power Station Dam for use in generation of
hvdroelectric power to be used in their paper processing

plant. Discharge is also sufficient to provide for

hydroelectric power generation and industrial water suvpplv

at the Pierce Power and Paper Mill dams located approx

900 to 2,100 feet downstream respectively. The waste gate 1is
normally closed; however, it is reported that every Julv

the sediment which has built up behind the dam is released
through the opening of the waste gate. This annual draining
of the dam also permits inspection of the gate and operating

facilities.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists o
square miles (122,240 acres) of gently rolling terrain

h. Discharge at Damsite.

(1) oOutlet works (conduits) - Waste gate 6'W
2 invert elevation 650.9' MSL. Gate capacity @ top of
dam - 1,035 cfs @ 670.1'MSL. Four head gates each 5'W
4 invert elevation 656.5' MSL. Head gate capacities -
Unknown (controlled by turbines).
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{(2) The maximum discharge at damsite - a U.S.0.S.
gaging station wilth a drainage area of 368 square miles 13
located on the (ontoocook River near Henniker, New Hampshire.
A maximun: discharge of 22,000 cfs was reported at this gagilng
station during the September 1938 flood. Using this figure,
too maximum discharge at damsite can be interpolated to be
avproximately 12,500 cfs.

{3) Ungated spillway (without flashboards) capacity
3 ton of dam elevation - 8,610 cfs @ 670.1' MSL

(4) Ungated spillway (without flashboards) capacity
d test fiood ¢levation - 15,690 cfs @ 673.2' MSL

Gated spillway capacity @ top of dam elevation -

)
not applicable

(6) Gated spillway capacity @ test flood elevation
not applicable

(7) Total spillway capacity @ test flood elevation -
15,690 cfs @ 673.2' MSL

(8) Total project discharge @ test flood elevation
15,758 cfs @ 673.2' MSL

c. Elevation (ft. above MSL)

(1) Streambed at centerline of dam - 647.8 (at
downstream toe)

(2)  Maximum tailwater - During the March 1936
“ltood with a reported depth of water over the spillway
crost of 3.0 feet, the tailwater was reported to have been
i 661.5. During a flood of arcater discharge in September
1933 the depth of water over the spillwayv and tailwater
clevation were not disclosced.

(3) Upstream portal invert waste gate - 650.9
Upstream portal invert head gates - 656.5
=
:j{
.
p - -
. 1-4
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(4) Recreation pool - not applicable )
(5) Full flood control pool - not applicable
(6) Spillway crest - 663.8 (without flashboards¥*)

(7) Design surcharge (Original Design) - Unknown .‘;;,
(estimated to be 670.1) AR

(8) Top of dam 670.1*
(9) Test flood pool - 673.2

d. Reservoir (feet)

(1) Length of maximum pool - 4,200 (to Powder
Mill Pond Dam)

(2) Length of spillway crest pool - 4,200 (to )
Powder Mill Pond Dam)

(3) Length of flood control pool - not applicable

e. Storage (acre-feet)

(1) Recreation pool - not applicable ng}f;
(2) Flood control pool - not applicable };ﬁiie
(3) Spillway crest pool - 217 (approximate) 25;72‘5
(4) Top of dam - 240 (approximate) %ffiff

(5) Test flood pool - 280 (approximate) ngﬁﬁ:

f. Reservoir Surface (acres)

(1) Recreation pool - not applicable

(2) Flood control pool - not applicable

(3) spillway crest - 4 (approximate)
(4) Test flood pool - 6 (approximate)

(5) Top of dam - 5 (approximate)

*By survey made 11-20-79 referenced to U.S5.G.S. B.M. 661, » o
Elevation 660.810' MSL. IR
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(l) Type - concrete gravity and earth embankment -

dam
{<} Length - 590 - -
. . L
(3) Height - 26' (structural height) -
(4) Top width - varies = i
-y Side slopes - .
(a) Concrete-upstrcam face is slightly o e

CCoLlined (Batter estimated Lo be 1%H:12V); downstream face
0! west spillway section is oyee; downstream face of east
sirillway section is tlat and inclined (Batter estimated -
: ber 30 2V) .

-

{(b) Earth embankment-upstream and downstream T g
s1ur slceoes vary from avproximately 1:1 along east embankment ' =
to a Tlattened slope along west embankment. -

(6) zoning -

(a) Concrete - not applicable

(b) Earth embankment - soill exposed at the
surface is sand and gravel. No information was disclosed
concerning materials within the embankment.

(7) Impervious core -

(a) Concrete - not applicable

(b) Earth embankment - no information
disclosed concerninj existence of an impervious core within

R the embankment.

S (8) Cutoff - concrete core walls extend into R
oy embankment at east end of spillway and west of powerhouse. PO

S (9) Grout curtain - unknown - i} "-
_j' h. Diversion and Regulating Tunnel - not applicable. e .
. (see j. below) RO
= SRR
. i. Spillway AR
® °
&f’ (L) Type - corcrete overflow with an ogee down- DS
- stream on the west section and a flat slightly inclined SERSC A
e downstream face on the east section. IR
h .. .
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{2) Length of weir - 165

(3) Crest elevation - 663.8' MSL (without
flashboards).

(4) Gates - none (2' flashboards erected on crest
of spillway)

(5) U/S Channel - The approach channel to the
dam consists of the Contoocook River, about 200 feet in the
average width. The channel 1s open and the banks are tree-
lined. The Powder Mill Pond Dam is located about 4,200
feet upstream.

(6) D/S Channel ~ The channel downstream of the
spillway is about 175 feet in average width and unobstructed
except for the State Route 31 highway bridge located about
450 feet downstream and the Pierce Power Dam located about
900 feet downstream. It is clear of debris but contains
some rocks and boulders. Three houses are located on the
banks of the main discharge channel. A separate tailrace
from the powerhouse joins the main channel at the end of
the east training wall.

j. Regulation Outlets. A 6'W x 6'H timber waste gate

at invert elevation 650.9' MSL is located at the west end of
the spillway adjacent to the powerhouse. Four 5'W x 9'H

timber head gates at invert elevation 656.5' MSL are located
along the south side of the powerhouse. Each waste and head
gate is manually operated and has its own mechanical operating
mechanism.
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SECTION 2
ENGINEERING DATA

2.1 Design

No original design data were disclosed for Monadnock Power
Station Dam.

2.2 Construction

Three drawings prepared by Caughey and Pratt, General Con-
tractors, Antrim, New Hampshire, were found in the files of
the New Hampshire Water Resources Board (NHWRB). These
drawings consisted of: (1) Plan of dam and spillway cross
section, April 1923, (2) Bulkhead cross section, April 19:3,
and (3) Spillway cross section May 17, 1923. Inspection of
the existing dam and records of the NHWRB disclosed that - e
the construction as proposed by plans (1) and (2) above was S
not approved or accomplished. The east section of the spillway

was constructed with a cross section as shown on plan (3) -
above. This cross section is shown on a sketch which can

be seen in Appendix B.

2.3 Operation o
No engineering operational data were disclosed.

2.4 Evaluation i

a. Availability. Limited engineering data were
available for Monadnock Power Station Dam. A search of the
files of the NHWRB and direct contact with the owner revealed
only a limited amount of recorded information.

b. Adegquacy. Because of the limited amount of detailed ! I
data available, the final assessments and recommendations of 5ﬁj_
this investigation are based on the visual inspections and e T
hydrologic and hydraulic calculations. A

c. Validity. The visual inspection disclosed that -

the dam ana spillway were not constructed consistent with
the April 1923 drawings but that the cross section of the
west section of the spillway is consistent with the May 1923
drawing. This spillway cross section, along with a cross
section of the east spillway section, is shown on a sketch
which can be seen in Appendix B.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Oeneral. Monadnock Power Station Dam is a low,
run-of-the river dam which impounds a reservoir of small
size: its over-all size classification is small. The watershed
above the dam is rolling and covered with forest. Several
dams are located downstream of Monadnock Power Station Dam.
One dam is located upstream which impounds Powder Mill Pond.

b. Dam. The Monadnock Power Station Dam consists of
six sections which, from the west to the east abutment, are:

(1) Earthen embankment with concrete core wall,
75 feet long. The tovo of the concrete wall is about 9.6
feet above the spillway crest (without flashboards).

(2) Concrete/brick powerhouse and gate section
approximately 75 feet long and with gate platform about
22 feet above the downstream toe.

(3) Concrete gravity spillway section, with an
ogee downstream face, about 115 feet long and 16 feet high.

(4) Concrete gravity spillway section, with a
flat slightly inclined downstream face about 50 feet long
and 16 feet high.

(5) A concrete non-overflow section about 50 feet
long combined with a 25 foot long embankment section containing
an exposed concrete core. The top of the concrete non-overflow
section and embankment core wall is about 9.5 feet above
the spillway crest (without flashboards).

(6) An earthen embankment extends easterly about
200 feet from the end of the core wall to the east abutment.
The crest elevation of the embankment is about 8.6 feet higher
than the spillway crest (without flashboards). (See Appendix
C - Figure 2.)

West of the powerhouse in the earthen embankment, a concrete
core wall extends approximately 40 feet to the railroad track.
Beyond a 22-foot open section, the concrete wall starts again

on the west side of the railroad track and extends approximately
13 feet to the original high ground. Stop log slots are
constructed in the end of the concrete wall near the railroad
track and at the southwest corner of the powerhouse. Under

high water conditions, the concrete wall and stop logs that
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can be placed in the slots across the railroad tracks and N
at the corner of the powerhnuse and can act as a non-overflow oo
section.

At the time of the inspection a few inches of water were
flowing over the flashboards on the crest of the concrete
spillway section of the dam.

]
‘:;4.5

The upstream face of the concrete sections were not visible
beneath the reservoir surface at the time of inspection.

The flashboards, which are 2 feet high, are intact over

the entire length of the spillway.(See Appendix C - Fiqure 3.)
A few small boards and an abandoned boat were lodged against
the flashboards. To the extent that the downstream face of the
concrete spillwayv sections of the dam were visible beneath

the overflowing water, no major obvious defects were observed
in the concrete. A drawing of the dam indicates that the
concrete sections are founded on a "ledge", but this could

not be verified during the wvisual inspection because of

the tailwater.

Clean sand and gravel are exposed on the crest of the
embankment sections. No records were available to indicate
whether the sand and gravel exposed at the crest are
representative of the materials within the embankments or
whether less pervious types of soil were used in the interior
of the embankments. No records are available as to the nature
of the foundation materials beneath the embankments. Also

no records were available as to how deep the concrete core walls
are or what material they are founded on. A vertical crack
through the wall was observed near the change in thickness

of the east core wall. Approximately % inch of differential
horizontal movement was noted between sections on either

side of the crack. (See Appendix C - Fiqure 4,) On the crest
0f the east embankment there is little or no vegetation, and
there is evidence of considerable disturbance of the surface
bv motorcvcles. Trees and brush are growing immediately
upstream and downstream of the base. At the downstream toe
near the east abutment there is standing water at an elevation
about 2% feet below the reservoir level. It was not possible
to determine from the visual inspection whether this standing
water was the result of seepage from the reservoir or groundwater
discharge from the abutment. The upstream toe of the east
embankment section was above reservoir level at the time

of inspection.
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3.2 Evaluation

Based on the visual inspection, the Monadnock Power
Station Dam appears to be in fair condition.

To the extent that it was visible beneath the overflowing
water, the concrete section of the dam exhibited no
obvious defects and appeared to be in fair condition.
This tentative evaluation should be verified by an
inspection of the dam at some time when no water is
flowing over.

The low non-overflow point of the east embankment is 0.9
feet lower than the top of the concrete non-overflow section
at the east end of the spillway. After overtopping of the
waste gate platform further overtopping would occur over
this embankment which has little or no vegetation on the
crest and shows evidence of significant trespassing, rapid
erosion and possibly a breach in the embankment would occur,
or -he concrete section could be undercut and cause it to
collapse.

Trees and brush are growing immediately upstream {(above
reservoir level) and downstream of the embankment, and make
it difficult, especially on the downstream side, to see
conditions that might reflect potential stability problems.
If the trees die, the rotting roots could become potential
lines of seepage and piping. Similarly, if the trees are
blown over, the disruption of the ground surface and root
system could lead to seepage and piping. Standing water
was observed at the downstream toe of the embankment and
may be the result of seepage from the reservoir. The embank-
ment soil exposed on the crest is sand and gravel, which is
not a satisfactory embankment material by itself. Studies
should be made to determine if the cross section of the
embankment (beneath the crest) is properly designed.
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c. Appurtenant Structures. The dam gate structure is
located on the upstream face of the powerhouse and is con-
structed integral with the powerhouse. (See Appendix C -
Figure 5.) The exposed portions of the concrete gate
structure have several areas of spalling and deterioration.
(See Appendix C - Figure 6.) The leading edge of the con-
crete deck has spalled and the concrete has eroded exposing
the reinforcing steel. Efflorescence was also observed on
the upstream vertical face of the gate structure. The
visible portion of the wooden gates and manual gate operating
mechanism were observed to be in good condition. One hand
crank was broken. (See Appendix C - Figure 7.)

The downstream face of the powerhouse was observed to have
numerous hairline cracks and areas of deterioration. (See
Appendix C - Figures 8 and 9.) Efflorenscence was noted
emanating from the cracks. No indication of movement of the
structural elements was observed.

The powerhouse contains one-100 KW capacity generator with
vertical axis turbine which was operating and in good
condition. A second generator of 300 KW capacity with
vertical axis turbine is being installed.

d. Reservoir Area. The drainage area above the dam
is rolling, and is generally covered with forest. (See
Appendix C - Figure 10.) Powder Mill Dam and Reservoir
are located less than a mile upstream of Monadnock Power
Station Dam. It was not possible to see beneath the reservoir
water surface to determine how much silt has accumulated in
the reservoir behind the dam.

e. Downstream Channel. The cthannel downstream of
the dam is wide and unobstructed. There are trees over-
hanging the channel, but the channel is wide enough that
the trees would not obstruct the channel significantly if
they blew over into the channel. Some boulders project
above the tailwater close to the dam, but most of the
downstream channel is flooded by the reservoir impounded
by Pierce Power Dam, which is less than a quarter-mile
downstream. A highway bridge crosses the downstream channel
between Monadnock Power Station Dam and Pierce Power Dam.
(See Appendix C - Figures 11 and 12.)

A dry-masonry training wall with a concrete cap was con-
structed along the left bank of the tailrace immediately
downstream of the powerhouse. Several small sinkholes, about
one foot deep or less were noted in the fill behind this
training wall. The sinkholes are apparently the result of soil
being washed out through the joints between the blocks of

rock in the wall.




B R T T R N T T L N N N N N N T s K T T T T W T T Ty sy ooyt~

v

AL,
= ]
.
.

SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No written operational procedures were disclosed for Monadnock
Power Station Dam. It is reported that every July the waste
gate is opened to release accumulated sediment which has built
up behind the dam. The head gates are operated to provide
sufficient discharge for use in power generation.

A A A an

4.2 Maintenance of Dam

Monadnock Paper Mills is responsible for the maintenance of
Monadnock Power Station Dam.

4.3 Maintenance of Operating Facilities

The annual releasing of sediment through the waste gate
enables the testing of the operating facilities to insure
that they are functional. No formal maintenance program
was disclosed.

4.4 Description of Any Warning System in Effect

No written warning system was disclosed for Monadnock Power
Station Dam.

4.5 Evaluation
The present operational and maintenance procedures are not

adequate to insure that all problems encountered be remedied
within a reasonable amount of time.
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SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

la!.

a. General. Monadnock Power Station Dam is a run-of-
the-river dam having relatively little surcharge storage and
high spillage. The total length of the dam is 590 feet of
which 165 feet consists of concrete spillway. The dam
(without flashboards) has 6.3 feet of freeboard available T
before overtopping would occur. The main cross-river sections n
are concrete gravity with carth embankments extending to Sl
abutments at each end. Concrete core walls extend from concrete el
sections along portions of the embankments. The reservoir P
pool extends to the Powder Mill Pond Dam located about 4,200 Lo
feet upstream as the spillway crest elevation (without flash- O
boards) is about 7.8 feet above the downstream toe of the F |
Powder Mill Pond Dam. = L

CPCY

b. Design Data. Limited hydrologic and hydraulic design Ky
data for the Monadnock Power Station Dam were disclosed for o
the existing dam as rebuilt in 1923. The drainage area was
given as 191 square miles with a flood flow of 3,500 cfs.
The spillway discharge at six feet over the crest was given
as 8,163 cfs.

VLI B

c. Experience Data. Information disclosed regarding
past overtopping indicated that the depth of water over the
crest was 4.3 feet in the spring of 1924 and 5.0 feet in
March 1936.

d. Visual Observation. No visual evidence was disclosed
of damage to the structure caused by overtopping at the time
of inspection.

e. Test Flood Analysis. Monadnock Power Station Dam
1s classified as being small in size having a height of 22
feet and a maximum (top of dam) storage of 240 acre-feet.
Using the Recommended Guidelines for Safety Inspection of
Dams, the test flood was determined to be % PMF. Using %
PMF, the test flood discharge was determined to be 15,758
cfs. The overtopping analysis indicates that the dam would
be overtopped by about 3.1 feet (9.4 feet over the spillway
crest) during the test flood. The maximum spillway capacity
at top of dam is 8,610 cfs which is 55 percent of the test
flood discharge assuming the flashboards would be washed
out during a flood event of this magnitude.
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f. Dam Failure Analysis. The impact of failure of

the dam at normal flow conditions and at top of dam were

assessed using the Guidance for Estimating Downstream Dam

Failure Hydrographs issued by the Corps of Engineers. The

analysis covered the reach extending from the dam to the

Pierce Power Dam, a distance of about 900 feet downstream.

It was determined that breach at top of the dam would create

the greater downstream hazard. A breach at top of dam pool

would increase the stage about 10.9 feet above the antecedent

. discharge stage of about 4.3 feet at the State Route 31

T highway bridge resulting in overtopping the bridge roadway

: by about 5.3 feet. These stages are in addition to the

! . normal minimum stage of about 11.0 feet caused by ponding

) at spillway crest elevation of Pierce Power Dam located 450

L feet downstream. The total increase in stage of about 15.2

. feet would cause appreciable damage to the State Route 31
highway bridge, an unoccupied building, and two houses
resulting in the probable loss of 7-8 lives. A breach at

- top of dam pool would increase the stage about 3.2 feet above
the antecedent discharge stage of 3.4 feet at the spillway
crest of the Pierce Power Dam. The total increase in stage
of about 6.6 feet would cause appreciable damage to a club ST

- building occasionally occupied, and the Pierce Power Dam RO

— and Powerhouse. il

T Ak

/ 'c‘
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One should note because of the l=ck of storage behind the
dam, that test flood flows discharging over the dam, assuming
the dam did not fail, would have nearly the same effects on

the downstream reach as a breach at maximum pool. As a jif'fj
i result of the analysis described above, the Monadnock Power ]
- Station Dam was classified Significant Hazard. R )
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SECTION 6
STRUCTURAL STABILITY

6.1 FEvaluatior. of Structural Stability.

a. Visual Observations. To the extent that the con-
crote section of the dam was visible beneath the overflowing
water, nc evidence of structural instability was observed.

Trespassing and a lack of vegetation on the crest of the
cast embankment section of the dam could lead to erosion
sroblems, particularly if the dam should be overtopped.

Standing water at the downstream toe of the embankment sec-
tion near the east abutment i1s an indication of possible
seepage through the dam, which could lead to a long-term
stability problem if remedial measures are not taken

The soil exposed at the crest of the east embankment is

sand and gravel. If the entire cross-section consists of

sand and gravel, it would probably not be stable with a high
reservoir level, especially since this embankment is 0.9 feet
lower than the adjacent concrete section.

b. Design and Construction Data. Little information
regarding the design and construction data of the dam is
available. A plan of the concrete section of the dam and
2 cross-section of the concrete dam at the deepest part of
the valley were disclosed in the files of the NHWRB (See
Appendix B).

c. Operating Records. No operating records pertinent
to the stability of the dam are available.

d. Post-Construction Changes. No recorded changes
subsequent to the construction of the existing dam at this
site in 1923 were disclosed.

e. Seismic Stability. The dam is located in Seismic
Zone No. 2 and in accordance with recommended Phase I
guidelines does not warrant seismic analysis.
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SECTION 7 A-.:f::‘:‘_?_:‘-.‘
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES REAR

7.1 Dam Assessment

a. Conditon. The visual inspection indicates that .
the Monadnock Power Station Dam is in fair condition.

] The concrete section of the dam appears to be in fair condi-
e tion, but it should be inspected when water is not flowing
over the dam to verify this tentative conclusion.

The concerns with respect to the long term stability of the
powerhouse and appurtenant structures are the deterioration of
the exposed concrete and the cracks and efflorescence on the
downstream face of the powerhouse.

Several concerns are noted below with respect to the long-term ,,as;f
stability of the embankment section of the dam (most of which L
is above reservoir level when water is flowing only a few
inches over the flashboards) :

(1) Trespassing and lack of vegetation on the crest
of the eastern embankment.

(2) Standing water at the downstream toe of the embank- RN
[ ment near the east abutment. Possibly this water is due to 9 e
seepage through the embankment and/or its foundation. RS

(3) Possibility that the cross-section of the east ‘Q,Qfl,u
embankment consists only of sand and gravel, which is the .
only material exposed at the crest.

{4) The low point of the east embankment is 0.9 feet
lower than the top of the adjoining concrete non-overflow
section.

b. Adequacy of Information. The information available is
-~ such that the assessment must be made on the basis of the visual
B inspection. Because this is a run-of-the-river dam and water
was flowing over the dam at the time of inspection, it is
recommended below that this assement be verified by an inspection
of the dam when no water if flowing over it.

c. Urgency. The recommendations and remedial measures
made in 7.2 and 7.3 below should be implemented within 1 year
after receipt of this Phase I report.
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7.2 Recommendations

The owner should engage a Registered Professional Engineer to:

a. Investigate the cross-section and elevation of the
east embankment section to determine if it consists of materials
that will be stable when the reservoir is at its highest
level, and to design remedial measures if needed.

b. Investigate the source of the standing water at the
downstream toe of the east embankment section and design
remedial measures if needed.

c. Design and specify remedial repairs for the deteriorated
concrete in the appurtenant structures and in the dam if found
to be deteriorated, after inspection when water is not
flowing over the dam.

d. Evaluate further the structural stability of the
dam and appurtenant structures.

The owner should carry out such construction as is recommended
by the engineer who performs the investigations recommended
above.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Control trespassing on the eastern embankment
section of the dam.

(2) Cut the trees and brush for a distance of 20 feet
upstream and downstream of embankment sections and cut anv
new trees or brush annualy.

(3) If the present embankment cross-section is found
to be adequate and does not need to be rebuilt, plant
and maintain a good grass cover on the crest and slopes of the
embankment.

(4) Monitor the seepage on the downstream toe of the
embankment section on a weekly basis.

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

(6) Inspect the dam weekly, and engage a Registered
Professional Engineer to make a more comprehensive inspection
once every 2 years.

7.4 Alternatives. None.
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APPENDIX A

VISUAL INSPECTION CHECKLIST
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VISUAL THSPE 1RO CHEorelsT
PARTY CRGANTZATION
PROJTCT__Monadnock Power Station Dam DATE November 20, 1978
TIME 2:20 PM
WEATHLR Cloudy, Cool
LS. ELLV. 666 y.s. 652 py.s. i
PARTY :
|. Warren Guinan ¢. Ronald Hirschfeld ‘
2.__Robert Langen ,  Harold Wilcox (1/3/79) J
. ® 3
3.___Stephen Gilman g John Falcione (1/3/79) ]
. ]
4 Leslie Williams 9. .
5 _ Robert Ojendyk 10 S }
PROJECT FEATURE INSPECTED BY REMARKS -
|. Hydrology/Hydraulics R. Langen/W. Guinan
2. Structural Stability S. Gilman :
. E
3. Soils and Geology R. Hirschfeld .*
4. Mechanical J. Falcione
5. Electrical H. Wilcox B 4
*
R
8. e
®o_9
10. SR
SR
® L
R
-
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PEEITODIC THS

PROMECE

ST CHECKL P

Monadnock Power Station Dam, NH

November 20, 1978

Dot

‘pQOJLCT HATURF Eastcrly Embankment

\'.‘“‘.M:

DISCEPE TNt

NAME .

Vertical Alignment

dor. oot sl Alvaneent

concotan ot Apataent and gt o Loncrete

IS
Ou e L ures

ingy 4t ons of Mavement of Structural
Ftews on S apes

Tres,rasstng on Stopes
slopes or

votoa e Lrosaron of

Nogtirents
My

.
My, oo

Bovement or Cracking at or
Toes

.
ettt

Gidorrs Pebanlment or oens oo

Ceoindnge
Piviving o Porls
Founaatton iratnage features
Tue Tadine

fnstromentation Systoem

Vegoetatayon

Toue Protection - Riprap tailure,

T CVALUATE G vt T
' o nENT
et eyl 672.4"' msl
]
Coveon b PUet Liewatn ' 665.8 msl
Hoesaw oy aomn vadannt Ly Dt ' Unknown
Cactace Tk ! None apparent
P e Cortrtion i Not paved
S tUivoent of {roat None apparent
it s Moaveent None apparent

growing immediately upstream and

downstream of embankment.

Good
Good

Good

None apparent

Motorbike ruts where bikes turn
on crest

None apparent

No riprap

None apparent
One area of minor seepage 2% feet
below reservoir level at downstrea

toe of slope.
None apparent

None apparent
None apparent

None
No vegetation on embankment, trees

v

122 SR
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PERIODIC INSHICTION CHECKLIST

,

.
SR
E -
.

A

b

}.

.

~—pr v
Y AT e vy

PROJECT _ Monadnock Power Station Dam DATE

RO,

e w—y —— A il i ST ™

November 20, 1978 !

PROJCCT FEATURL Intake Channel & Structure NANE

DISCIPLINE

NAME

AREA TVALUATIED

conptirion

QUTITT WORKS - INTAKE CHANNEL AND

INTAKE STRUCTURE

a. Approach Channel

Stope Conditions

Bottom Condrtions

Rock Slides or Falls

Loa Boom

Debris

Condition of Concrete Lining

DBrains or Heep Holes

b. Intake Structure

Condition of Concrete

Stop Logs and Slots
Bar Rack

Contoocook River
Good

Not visible below reservoir surface
None

None

Little

Not visible

None

Fair, leading edges of concrete
structure have spalled near waterli

Rusted
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PERIODIC THSTLCTION CHLCKLIST

PROJECT Monadnock Power Station Dam DATH November 20, 1978
PROJECT FEATURE Control Tower NAME
DISCIPLINE NAME

APCA TVALUATED CONDIT 10N

QUTLET WORKS - CONTROL TUWLR

gates was not observed due to the
frozen lock and icy conditions.

a. Concrete and Structural
. General Condition Good )
' <4
Condition of Joints Good - 1
Spalling some at leading edges of concrete - .
some at u/s face of gate structure o
Visible Reinforcing No major structural elements visiblle. ]
Rusting or Staining of Concrete - ;wﬁwf
PRI
Any Seepaqe or Efflorescence On d/s face at hairline cracks —
Joint Alignment No apparent movement f
Unusual Seepaqge or Leaks in Gate None visible a
Chanber
Cracks A few hairline cracks
Rusting or Corrosion of Steel Only where reinforcing steel is
exposed.
b. Mechanical and Electrical
. AMr Vents 4 wooden sluice gates each hand
T operated were found to be in good
- Float \ells condition. The operation of these
.

b Crane Hoist
E Elevalor
o
;}3 Hydraulic System
;’ Service Gates
E;; Fmerqgency Gates
E: Lightning Protection System
;'t Fmerqgency Povier System
:' Wiring and Liaghting System
A-4
© o o o o
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PROJECT

Monadnock Power Station Dam, NH DATF

PROJECT FEATURE

Outlet Structure & Channel NAME

DISCIPLINE

NAME

PERIODIC TESPECTION CHECKLILST
November 20,

1978

ARCN CVALBATED

conplTion

QUMFT WORLS - OUTLET STRUCTURE AND
QUILET CHANNLL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain holes

See Control Tower

None apparent

Channel
Loose Rock or Trees Overhanqing None
Channel

u Condition of Discharge Chanrnel Good

[
i
p
-
b
4
4

[ 1

A-5
® o ° e o B
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PERIODIC IHSPLCTION CHECKLIST

PROJECT __Monadnock Power Station Dam, N.H. payp November 20, 1978

PROJECT FEATURE Spillway Weir NAME

DISCIPLINE NAME

AREA EVALUATLED canplrrion

QUTLIT WORKS - SPILLUAY WETR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Good
Loose Rock Overhanqging Channel None
Trees Overhanginqg Channel Some trees overhanging east bank,
but channel is wide.
Floor of Approach Channel Not visible beneath reservoir surfade.-

b. HWeir and Training Walls
Fair, surface of concrete eroded 1 ‘
General Condition of Concrete inch where exposed to water, training gﬂ

walls good. :

Rust or Staining only at exposed reinforcing.

Spalling Limited to isolated parts. .
Any Visible Reinforcing None T
Any Scepaqe or Efflorescence only at hairline cracks ﬁ:ﬁf
Drain Holes LNone visible ' B_.0
c. Discharqge Channel ;e
General Condition . Good Tf;.w
Loose Rock Overhanqging Channel None = —-——!1
- SN
Trees Overhanqing Channel None ‘ﬁitﬂ
Floor of Channel Boulders and bedrock }? ;Fﬁ?
.- T
® Other Obstructions None apparent __ @
5 d. Miscellaneous - 1fi}
- R
T ! . - N S
}fﬁ Flashboards -+ |Wood - fair condition. - iij
- Iron pipe embedded in concrete- ;;~4¥4
. 3 Flashboard supports come rusting | -
- East concrete non-overflow Crack between sections indicate f»tf:iw
o section 4" of horizontal movement. R
- A
L’ .
® ® | 9 o ® °® ® o o ° e © o ® L
Ei el OO - o RN o
- SN - . . :
"« . Sel LT ATl el N . . : -
| AT PR LRV V6 W S WL e A AR ATV L L VA AUS Wi Baree S
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PROJECT Monadnock Power Station Dam DATE

PROJECT FEATURE Reservolr

November 20, 1978

NAML R. Langen

AREA EVALUATED

REMARKS

Stability of Shoreline
Sedimentation

changes in Watershed
Runoff Potential

Upstream Hazards

Downstream Hazards

Alert Facilities

Hydrometeorological Gages

Operational & Maintenance
Regulations

Stable
Not visible

None

Railroad track on west bank
Route 31 highway bridge, two

houses west bank, two houses east
bank, Pierce Power Station Dam.

None

None visible

None posted




L Bl S S el Sy T oW Tw T v T yd P et AR AR aNC GG = A e St S i it it e

APPENDIX B

ENGINEERING DATA
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

LOCATION . STATE NO. ...2%a0%......ccouuueen.
Town ......... BROQINZEQD ... : County ... HALLEROED ..o S
SEream ........ B AR QRGO AK . BT et et st st se s n s et r et et r sttt et sana ke e saesetenenss
Basin-Primary ...... Uers lmack. Recevrercnnnranceaiaeniens : Secondary ..CRNtO00COB K wierrerrrrrrenntecsarnminnes pesesores
Local Name ..... Lionad.no.gk..szatian ......................................... e s
Coordinates—Lat. ........ 43..000.1.20Q. . Long. o105 e 2800 e reererereeensresssesssonns

GENERAL DATA 9.8
Drainage area: Controlled ................ Sq. Mi.: Uncontrolled ................ Sq. Mi.: Totalx235........ Sq. Mi.
Overall length of dam Dadl2.Y D’ate of Construction J,g:,s/ ..........................
\Height: Stream bed to highest elev. .;?i ..... ft.: Max. Structure .......... N = ¥ - S, - It.
COBmDAIM ceovniniiirierieraeriieieieeearerteriarian arasesarensseasens T REBLIVOIL .......ceoveereeieciereistsissscesesessensensnstesonansesseanantase

DESCRIPTION 0 G Fade—- Concrete
Waste Gates

0 g o LSOO OO OO OO sesnsenns
Number ............. B ST : Size .6l ft. high X .ccoerrnnnee. Blceerienresnessrssssencasns ft. wide
Elevation Invert .......... ARaRQee : Total Area ................ T sq. ft
HOISE oooivieeeiiiiiiietreseteesisisisereesrassssensassansssssnssessrssanes eseeansnssssnsiennstssnsaserassssssssnssssssssnsnsnsness aarassssssnssonasssernnsrannee
Waste Gates Conduit
NUMDET .ecverenerrnceenenneennecreneenessnerretnne T Materi@la ... e reeseer e ete s st s s e s s s anenanenes
SizZe ....ooveceeriiiinnnninnns ft.: Length .ccoveniiieninneaeee ) TN -1 SO PU OIS 8q. {t.
Embankment
TYPO veoveeererseerenneeasarersnssesanesasseissstosassmerastossetoasisses osessnssistsssstssosastsacessbsssssssaetosntssinssatesssssssasssstssasstesssotasassenss
Height=—MBaX. .cccocoverercrnineeririmenssseensnninesnieenns FE.: MiDiiiiiiiriieeenccesseecsattersesassasnsessssssnaserassananen {t.
Top~—Width ...cccvrurreiranrrriecriimerisiresseenssreresnreneens D ELEV. coiicrnrsresnst ittt s e sasarss st s e st e sane aven ft.
Slopes—Upstream ..........cccceeuees 7o) | S : Downstream .........ccocceiciernne. (43 | SN
Length-—Right of Spillway ....ccccocvccniiriiecnncninns ? Left Of SPIIWAY ..ottt rssesseersssssssssssesnns
Spillway ’
Materials 0f CONSLTUCEION .....oeeeeiuiieeiieiriniierrerriees crtrmteermsmnseesseosseneesesssssrossossratsessensessossssrisstsasstssstastssasserseenne
Length~Total ...e..ceee.. iy 22T N SO < 23 £SO OO ft.
Height of permanent section—max. lAQD ...... ft.: MiDL coooecccciiinrirenieeteincccsssssiisosssassessssnsssonnan ft.
F1aShDOALAS—=TYDE «.covervreeercrrererrrssieesieensesessisessessessessasssssessessessssenssenen : Height ........ - S ft.
Elevation—Permanent Crest .........cccccciceciicnvcceariensnsenns " Top of Flashboard .........cccccccevrviiiicsecsicnnns
Flood Capacity ....cccccnuevrenirennicrnenninnae 13 ¢ T SN PRORUPTURRRRURPNY cfs/sq. mi.
Abutments
B0 LY o U\ I - O g TP seonaone
Freeboard: Max. ............... (@D(’S ....... £, 2 MR v esseneessessesesessseserenssrenssebesssnanes ft
Headworks to Power Devel.—(See “Data on Power Development”)
OWNER ... Monadnock Paper Mills .. ... Caughay & PraLL. ...

AN antria N H
REMARKS Concdition Gooc— ¢
Hydro Electric Power for Paper Mill

Tabulation By ......A.. 44L& 8. 4. L........ ALL3... Date ......O.Q.fc..o.1;9::.;:....1.33......1.@.:5.{3......7/5..3?/ ez
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o 108
::E::: // NEW HAMPSHIRE WATER CONTROL COMMISSION
"3 DATA ON WATER POWER DEVELOPMENTS IN NEW HAMPSHIRE
MR LOCATION AT DAM NO. ..22.04.............
B TOWN .ovverenes R ing e G e, : County ........ HillgBar O ieiieieeeeseneecssnnesssenees
; o | Stream ... 1 G 2 R AT 2 eeeriens ettt sa e r st tr et
‘ . Basin-Primary ... MeLTAMRCK .o : Secondary ....... {670 Fo ot Yo ToTo Koy LNNNNINRRI
Local Name ....... )7 (03 ¢8e X039 ToT eI AN C Lok v o 5.0 KON U SRRSO SRV RTUSRUUSUURRRt -
' GENERAL DATA o
Head-Max. ... 3.5 ft.: Min. cocoorerevrvnnnen. FE.2 AVE. 1uerrereveesmsssssanesesssssssssssessssssssssseneeseessesesanesne ft.
L Date of Construction .......... 1923 e : Use of Power ... I0mhniB3 i EE
i) PONAAZE worrvererrencreereeerarenssesesassesensesasesanns AC. fL.: SEOTAZE .ovvvvecereviererirnereeererseeeenerennsseseesessesesesssnes ac. ft. o '_";T
e DESCRIPTION T
- Racks ]
B Size 0f RACK OPLNING .cocevitrueuiiiinisiinsstasessinisns sttt st s bas b bbb bbb st bt ep st eens U P
: Sz Of BAT ..ocveeiceieirereeeerervessaenesarsaesessansessannns T MALEIAL vt eseeseseresesenes p
A Area: GTrosS ...ccvvieiiiiirerneecinerinnnccsnnnenenens Sq. Fhii Net coiiiiiiirricricicersienininesssscerensecerensiessessenens 8q. ft.
- Head Gates
TY DR coietiiorrimirniieniiecarsinteretsetenssissesessiseetsssssssassssssses sorersssassssesnsossssasnnsssrsassssnseserarsessesesiereietintsertetetstrttesetestsentes
S Number ........Bueeeveene. : Size ......... LS FUP ft. high X coeererieenn B ft. wide
Py Elevation of Invert ............ Q.35 : Total Area .......... L - X O 5q. ft.
: ) 3 o 11| OO PRTORRINR cresarens
: Penstock 31.5 A——-180 RFY
) Number ........cccoevuernennes Ry S : Material ..Laizel.Bl:a.28.c0.00m=2300. T
: v/ SHZE weveerveriereriiesiesrtererrereesrerasearensesesassenens T30 173 17" 1 + N O RTURRRTRRURROPUN
{ Turbines
Number .o T MAKEIS . st e ssesnren s e a s s s e saarenranes
. Rating HP. per unit ..ccoovccvieiieirimnicrencriciensnenaonenns : Total Capacity .............. /Jo .......................... HP.
:'_.;' Max. Dement C.F.S., per unit ......cccevreviriennane. rererresneresererarannes Y 1 7 ) O cfs.
Drive
- TYDP@  oriererctierimrnrineerssiesrterimmnsarsieirioseesteratssseissssaeses sosteemrasetrsreianeisesesstnesestassasssssssersnioesrsnnsssssetonientosssssassosssasson
= Generator
NUmMDbEr .eoveverererennes ettt ettt s er st be e aeaes sersrssat s s st raenenbeneneassnnsaseses v b beneneraeaan veveanee
. Make .......... 155.5.7.4. 5380 . M2Ch . CO .. s, 8800 V.o sessanssnnions
- Rating KW., per unit ......ccccvivenrccerrereremnenneencreresenes 3 Total Capacity cuuueeceereririnerrnircrcirreercreesesreeseses K. W. . o
i"'-‘" Exciter , : . ‘,“_'-,‘:f;;_“ =
- Number ... MAKE ..ccciriees sereennentinstinsiistisetninssst st st et s s s e e sbesaa e an o
::-'. Rating-per unit ......ccecoievviiciiirininniecnnninne : Totaf CAPACILY .ivvverernraturnirisisieninimninreencirsaereneieereeesenns K. W
- OUTPUT—KWHRS
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Form E80

NEW HAMPSHIRE WATER RESOURCES BOARD

QUESTIMNAIRE

WATER PCGWLRS OF NET HVPSUTRE

Monadnock Paper Mills
Bennington
New Hampshire

Gentlemen:

e maintain in this office a list of the water power
In recent months we have had
several inguiries concerming the water power installations in
the State end have found that our information is in soms cases

installations in Rew Hampshire.

cut oI data.

Vie are, therefors, bringing this infcrmation up to
cate and request your cocperation by filling in the question=-
reire below vwith data o your dovelopment. and return it to us
in the erclcsed stamped enveclope.

Very truly vovrs,

-

/\") 17 //0L41«L/ e~

RSHK:CGB Rictare

S Fol rgren

Eacl. ChicC Ennircer

Dam Noe. 22.03 : Location: Contoocook

River at Bennin:ton

1. Will you please chezk or correct:

Qur Tour
Data Corrections
Drainage Area - Sq.li. 191.5
Head - feet 15 FrA
Capacity (Total) 200 ;o OJJ",JD_
Wheel - H,P.
Generator - X,W,

2. Is the power plant now in operation? %Z22;17

3. If not, is the equipment in

4. Is the dam in good repair?

I I I S I

opegable co/ndition?

——————————

Date Z?S—A%l\

/ //«ﬂW@M
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S e N—————y ‘mmr -
. . . - - - . - AN .

CONTOOCOOK RIVER
MONBDNOCHK FOWER DAN
,4 5enmr77:‘on. NKH.

Mo /46 .70 _
e f e T, ety ——— ———— e — ""“"—""—‘f )

Z22.03

6'x6’

=Tz .5"’,'»04’! I deep
R = R v R

me/> ; '\/

- Stone rasonry

FLAN

N p
/ao:?\fk A Eepeg| Hovse 1_—~Tee
- . w"[ L

”V‘{*su £, “se: ( ? ) »

forle‘t’f\E—, Lf /[/m;‘_:j £1.656 50
. [/

ELEVAT/ON

It - » ’ﬁ‘”lg
High Water — Crese of Do E/). 670.85 CROSS JSE£C 7-/0,\/{ 7
Hrph water 3007 belew Dom £/ 66/ 48 orn A A L
dwner — Monodnochk Mills . :':f‘.::'
Use - Hydro Ekeclrie FPower Tl
Damags - None
Age- Built 1933 Cﬁbﬂl)’/ CPraf, Antrene, & M
/’a.dx of flood - /’/il‘c'/» /9, 195
No Gag? ,(Pdo’rno
nformation from p. Brad, Engineer
By # W.Poole
Date of révort Acvg 22 936
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Bennington, Dams in 1924
1

2 Monadnock Mills(Powder l£il1l1)
Plan D-1296 I-1500
~~ 3 lonadnock liills Rebuilt in 1923
- I-1431 I- 1335 Plan ~D-47
-9 Comvired rto one wuamn 1921
Plan D=3} 1-1142
6 Yonadnocx 'fills ouilt in 1922
Plan D-49

Bennington,).H.

Rennington,l. H.

Tennington,Xi.H.
penn ingt on,N +He

Town NO....dorcieeia Town.. Bennington ... oo Now 2RI
Data by......... U U (5% - RO PRSI O PR File.. I= <1335 ieilia
Owner......Yonadnock raper MAMLS o

River or Stream.....Contoocook RIVer

Public Utility ... .. Yo ... B Drainage aved....... 292 .8q. Mi.

Primary II. P. } B4

\Vheel Capacity H. P......2SQ. . . :
. 90% time

Concrete ...

Type of Counstruction...........
Height............. 16 ft. Operating Head,.......... D R O ft.

Length....... 200 _ft. Spiliway Length (No. 1)... . 780.____ft. (No. 2).cwrccemmcn ft.

Would Failure of Dam do Harm? Y €B s cacnens

Present Condition............. G00d. 1924 e Date.‘l‘924

Good 1929

nn

- — e
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(1923) ¥ 0_'.’ R
= . -
Lonudnecl Paver 1llills. O'mers. Q :ﬁ ;
gaqghe{ and Pratt. Contractors. i f‘ :
Egi{iliroli;g‘ﬁ’figw}e;‘: Lonadnock Darni. At/aw /p""’/g)’ ﬁu'l//)aﬂ’? MK _-

Started May 1923. Conmdleted Spring 1924.

Plecns filed with commission Avril 16, 1923. The

design of dam was not acceopted by tie commission. Lay 19, 5
1923, a new plan was filed which was accepted by the cormission
and llay 21st permission to go ahead with construction was granted. L

Tnis is a solid concrete dam 200" long with svillway f}f":
120* in lengtn. The dam is 16' high. This dam vas built for the B
gencration of power. A 13' head is developed. Tiae wheel capacity ORI
instzlled is 290 !l.P. The draincge area is 192 square miles. >
Informal 1411 Plan D-47. -
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APPENDIX ¢
PHOTOGRAPHS
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CONTOOCOOK RIVER

0
poOYy $§5200Y

ga\

STATE ROUTE 3I

) - : :

Anderson -Nicholis 8 Co, Inc. U.S. ARMY ENGINEER DIV. NEW ENGL AND
CORPS OF ENGINCERS
CONCORD NEW HAMPSNIRE WALTHAM MASS.

d NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS SR

MONADNOCK POWER DAM
v PHOTO INDEX
-. CONTOOCOOK RIVER NEW HAMPSHIRE }_-fj.:f?jx

SCALE: NOT TO SCALE
DATE: FEBRUARY (979
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Figure 2 - Looking across the crest of the
easterly dike.

jfjf Figure 3 - Looking east across the crest of the
e spillway. Note the intact flashboards.




Figqure 4 -~ View of the wvertical crack observed in
the change in thickness of the concrete
non-overflow section located east of
the spillway.

Figure 5 - Looking at the aate struct:
upstream side of the powerhouse
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Figure 6 - View of the exposed portion of the concrete
gate structure where spalling has occurred.

Figure 7 - Looking at the broken hand wheel operating
mechanism,
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"igure 8 - Looking at the downstream face of the
powerhouse. Note the numerous areas of
deterioration.
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Figure 9 - Close-up view of the deterioration on
the downstream face of the powerhouse.
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Figure 10 - Looking upstream into the reservoir
from the dam.
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- Figure 11 - Looking at the downstream channel from
= the dam. Note the highway bridge located
about 450 feet from the dam.
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Figure 12 - Looking at highway bridge located about —
450 feet downstream from the dam. The e SO
dam is located just beyond the top of the
photograph.
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