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

REPLY TO
ATTENTION OF:

NEDED ' ~ SEP 29 9N

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

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

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. In additiom, a
copy of the report has also been furnished the owner, Monadnock Paper
Mills, Bennington, 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,

24 e

As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH00250

Name of Dam: Pierce Power 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

Pierce Power Dam has a hydraulic height of 28 feet, is of
varied width, and is 420 feet long. It is a run-of-the-river,
concrete counterfort combined with a concrete gravity dam.
The spillway sections are 11 feet high and 168 and 122 feet
long respectively, totaling 290 feet; 2-foot flashboards

have been installed. It has a leaf sluice and three head
gates to control discharge through two turbines installed

in the powerhouse. The dam spans a reach of the Contoocook
River, and is located in south central New Hampshire. Pierce
Power Dam, used for hydropower purposes, has a storage
capacity of about 51 acre-feet. The pond is 900 feet in
length with a surface area of about 7 acres.

The dam is in poor condition. Major concerns are: a 50-gpm
leak and/or seep west of the powerhouse and deteriorated
concrete in the dam and appurtenant structures. Minor concern
is the failure of the most downstream section of the training
wall at the east end of the spillway.

Based on a small size and significant h~szard potential
classifications in accordance with Corps guidelines, the test
flood is 1/4 Probable Maximum Flood (PMF). A test flood
outflow of 15,760 cfs (about 83 c¢sm) would overtop the dam
by about 0.6 foot (5.1 feet over spillway crest without
flashboards). The spillway will pass 10,245 cfs or about

65 percent of the test flood. A major breach at top of

dam would probably result in the loss of 3 to 4 lives and
appreciable property damage.

The owner, Monadnock Paper Mills, should implement the results
of the recommendations and remedial measures given in Sections
7.2 and 7.3 within one year after receipt of this Phase I
inspection report; However, seepage monitoring should be
implemented promptly.

/
/

Warren A. Guinan

Project Manager
N.H. P.E. 2339




This Phase I Inspection Report on Pierce Power Dam

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

Dams, and with good engineering judgment and practice, and is hereby

submitted for approval.
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HW. NEGAN, JR., MEMS
H er Cont¥ol Branch
ngineering Division

el A

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314, 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. In cases where the reservoir
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detecteble 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 magnitude and rarity of such a storm event,

a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.
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Figure 1 - Overview of Pierce Power Dam.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
PIERCE POWER 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 to 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. Pierce Power Dam is located in the Town
of Bennington, New Hampshire and is a run-of-the-river dam
spanning the Contoocook River. After discharging over the
dam, the Contoocook River flows northerly and then north-
easterly for a distance of about 43 miles before becoming
confluent with the Merrimack River in Concord, New Hampshire.
The Contoocook River is a major tributary in the Merrimack

River Basin. Pierce Power Dam is shown on U.S.G.S. Quadrangle,

Hillsboro, New Hampshire with coordinates approximately at
N 43° 00' 12", w 71° 55' 30", Hillsborough County, New
Hampshire. (See Location Map Page vii).
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b. Description of Dam and Appurtenances. Pierce Power
Dam is a concrete dam about 28 feet high and 420 feet long.
The spillway is about 290 feet long and consists of two sec-
tions: one section is a counterfort design with an inclined
upstream face, about 168 feet long, extending eastward from
the west abutment. A 6-foot triangular section about 24 feet
long and resting on a concrete block about 26 feet long and
7 feet wide and extending to an unknown depth buttresses the
dam at the west abutment. The other section is a conventional
gravity section with a vertical downstream face about 122 feet
long on a dogleg alignment, and extending from the counterfort
section to the abutment wall west of the powerhouse. The east
abutment of the dam is comprised of the powerhouse, and three
head gates, 9'W x 12'H, located along the upstream side of
the powerhouse. The gates are manually operated with control
mechanisms located directly above each gate. Adjacent to the
west side of the powerhouse is a 3' wide leaf sluice. Upstream
of the sluice is a small wooden house that covers a float with
electrical wires. (At one time this installation automated the
gates.)

c. Size Classification. Small (Hydraulic Height - 28
feet; Storage - 51 acre-feet) based on height and storage
( € 40 feet and 2 50 to € 1000 acre-feet) as given in
Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Significant hazard. A major
breach would probably result in the loss of three to four lives
and appreciable property damage. (See Section 5.1 £.)

e. Ownership. The Pierce Power Dam which exists today
was built in 1921 by the Monadnock Paper Mills. The ownership
has remained unchanged throughout the years. The original dam
at this site consisted of an old stone powerhouse and wooden
dam which was owned by the Antrim-Bennington Electric Light
and Power Company. Monadnock Mills purchased the water rights
at the damsite prior to 1921.

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

g. Purpose of Dam. Pierce Power Dam was constructed
to provide upstream storage for use in power generation for
Monadnock Paper Mills. This purpose continues.

h. Design and Construction History. The original dam
at the site consisted of an o0ld stone powerhouse and a wocden
dam. No details of this dam were found. 1In 1921 the existing
dam was built. This dam was designed by Aberthaw Construction
Company. One drawing prepared by Aberthaw Construction Company,
titled "Plan and Sections, Concrete Dam, Monadnock Paper Mills",




dated 7/15/1921 and one untitled and undated preliminary plan
were found in the files of the NHWRB. The preliminary plan
shows the location of the new concrete dam in relation to an
old timber dam, which it replaces and another concrete dam,
located upstream, to which it is connected. With this con-
struction two dams are practically combined into one. Inspec-
tion discloses that the alignment of the dam as shown on these
plans represents the approximate alignment as it exists at the
present time with the exception of that portion of the dam
just to the west of the powerhouse. The existing alignment

of the spillway and training wall at the east spillway abutment
as disclosed by visual inspection are shown on the sketch in
Appendix B.

i. Normal Operating Procedures. No written operating
procedures were disclosed for Pierce Power Dam. The Contoocoox
River discharge to the damsite is primarily controlled by the
Powder Mill Pond Dam, located approximately 5,100 feet upstream.
Before reaching the Pierce Power Dam, the discharge from the
Powder Mill Pond also flows over the Monadnock Power Station
Dam located about 900 feet upstream. Monadnock Paper Mills
own and control each of these dams. Generally, they operate
the Powder Mill Pond Dam to provide sufficient discharge at
the Pierce Power Dam for use in power generation; the power
is supplied to their paper processing plant.

It is reported that every July the head gates are opened to
release accumulated sediment which has built up behind the
dam. This annual opening also permits inspection of the gates
and the gate operating facilities.

1.3 Pertinent Data

a. Drainage Area., The drainage area consists of 191
square miles (122,240 acres) of gently rolling terrain.

b. Discharge at Damsite.

(1) Outlet works (conduits) - Three head gates
each 9'W x 12'H @ invert elevation 640.6' MSL. Head gate
capacities - unknown (controlled by turbines).

(2) The maximum discharge at damsite - A U.S.G.S.
gaging station with a drainage area of 368 square miles is
located on the Contoocook River near Henniker, New Hampshire.
A maximum discharge of 22,200 cfs was reported at this gaging
station during the September 1938 flood. Using this figure,
the maximum discharge at damsite can be interpolated to be
approximately 12,500 cfs.




(3) Ungated spillway (without flashboards) capacity
@ top of dam elevation - 10,245 cfs @ 655.9' MSL

(4) Ungated spillway (without flashboards) capacity
@ test flood elevation - 12,360 cfs @ 656.5"' MSL

(5) 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 -
12,360 cfs @ 656.5"' MSL

(8) Total project discharge @ test flood elevation -
15,758 cfs @ 656.5' MSL

c. Elevation (ft above MSL).

(1) Streambed at centerline of dam - 628.1 (at
downstream toe of powerhouse); 640.9 (at downstream toe of
spillway)

(2) Maximum tailwater - the maximum tailwater during
the September 1938 flood is estimated to have been at elevation
637. (See Low Flow and Flood Profile, Page B-1ll.)

{(3) Upstream invert leaf sluice - 653.4
Upstream portal invert head gates -~ 640.6

(4) Recreation pool - not applicable
(5) Full flood control pool - not applicable
(6) Spillway crest - 651.4 (without flashboards)

(7) Design surcharge (original design) - unknown
(estimated to be 655.9)

(8) Top of dam - 655.9

(9) Test flood pool - 656.5

1-4




d. Reservoir (feet)

(1)

Length of maximum pool - 900 (to Monadnock

Power Station Dam)

(2)

Length of pool at spillway crest ~ 900 to

Monadnock Power Station Dam)

(3)

Length of flood control pool - not applicable

e. Storage (acre-feet)

(1)
(2)
(3)
(4)
(5)

Recreation pool - not applicable
Flood control pool - not applicable
Spillway crest pool - 33 (approximate)
Top of dam ~ 51 (approximate)

Test flood pool - 53 (approximate)

£f. Reservoir Surface (acres)

(1)
(2)
(3)

(4)

(5)
g. Dam

(1)

Recreation pool - not applicable
Flood control pool - not applicable
Spillway crest ~ 7 (approximate)
Test flood pool - 8 (approximate)

Top of dam ~ 7 (approximate)

Type ~ concrete counterfort section combined

with gravity section having inclined upstream and vertical
downstream spillway faces.

(2)
(3)
(4)
(5)

Length - 420°
Height - 30' (structural height)
Top Width - varied

Side Slopes -~ vertical downstream; inclined

upstream at 1H:1lV in part; upstream remainder unknown, though
possibly all inclined at 1H:1V.




(6) Zoning - not applicable

(7) Impervious core - not applicable
(8) Cutoff - unknown

(9) Grout curtain - unknown

h. Diversion and Regulating Tunnel - not applicable
(See 3j.)

i. Spillway

(1) Type - concrete counterfort joined with concrete
gravity section

{(2) Length of weir - 290'

(3) Crest elevation - 651.4' MSL (without flash-
boards)

(4) Gates - none (has flashboards about 2' high
in part)

(5) U/S Channel - The approach channel to the dam
consists of the Contoocook River about 150 feet in average
width; the channel is open and the banks are tree lined. The
State Route 31 highway bridge is located about 450 feet
upstream.

(6) D/S Channel - The channel downstream of the
spillway consists of large boulders and bedrock and is wide
and unobstructed. Downstream of the powerhouse is a narrower
tree lined tailrace which joins the main channel about 600
feet downstream of the dam.

j. Regulating Qutlets. The powerhouse forms the east
abutment of the dam with three 9'W x 12'H headgates at invert
elevation 640.6' MSL located along its upstream (south) side.
All gates are manually operated with operating mechanisms
located directly over each gate.




SECTION 2
ENGINEERING DATA

2.1 Design

No engineering design data were disclosed for Pierce Power
Dam.

2.2 Construction

One drawing prepared by Aberthaw Construction Company, titled
"Plan and Sections, Concrete Dam, Monadnock Paper Mills",
dated 7/15/1921 and one untitled and undated preliminary plan
were found in the files of the NHWRB.

2.3 Ogeration

No written engineering operational data for the hydropower
operations have been prepared. Oral instructions have been
in effect during the history of the operations. These
instructions are transmitted from supervisors to subordinates.

a. Availability. A search of the files of the New
Hampshire Water Resources Board (NHWRB) and direct contact
with the owner, revealed only a limited amount of recorded
information concerning the above elements.

b. Adequacy. The final assessments and recommendations
of this investigation are based primarily on the visual
inspection and the hydrologic and hydraulic calculations.

c. Validity. Because of the flow over the dam at the
time of the inspection, field measurements could not be taken
to validate many reported dimensions and elevations.




SECTION 3
VISUAL INSPECTION

3.1 Findings i

a. General. Pierce Power Dam is a run-of-the-river,
low concrete dam which impounds a reservoir of small size.
At the time of the inspection water was flowing over part
of the dam, where the flashboards were either not in place
or knocked over; 1little or no water was flowing over the
remainder of the dam where flashboards were in place (See ‘
Appendix C, Figure 2.)

b. Dam. Pierce Power Dam is a concrete gravity dam
approximately 28 feet high and 420 feet long. It consists
of two sections: one section is a counterfort design with
an inclined upstream face, about 168 feet long, at the west
abutment (See Appendix C - Figure 3); the other section is
a conventional gravity section with a vertical downstream
face, about 122 feet long on a dogleg alignment, and extend-
ing from the counterfort section to the powerhouse on the east
abutment. The concrete in the dam is deteriorated and coarse
aggregate is exposed on the concrete face. The leading edge
of the concrete piers have eroded up to 3 inches. (See Appendix
C - Figure 4.) A concrete cap which has been added since the
original construction shows placement of the concrete was
difficult because of overflow; rags were placed in the forms
to preclude washouts. (See Appendix C - Figure 5.)

About 260 feet of the entire length of the dam is an over-
flow spillway section. Flashboards about 2 feet high are in
place along about 200 feet of the spillway section; over the
remaining 60 feet of the spillway section the flashboard
supports have been bent over to a horizontal position and
some of the flashboards are missing entirely. At the time
of the inspection, water was flowing over the failed flash-
boards or where they were missing but not over the upright
flashboards. (See Appendix C - Figure 2.)

Bedrock is exposed at the downstream side of the overflow
section along its entire length, and it appears that this
section of the dam is founded on bedrock. No signs of
significant leakage underneath the overflow section of the
dam were noted.

Between the end of the overflow section and the powerhouse
there is a knob of high ground which separates the main chan-
nel from the tailrace. The dam in this section consists

of a low structure, having the appearance of a retaining
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wall, built against the upstream side of the knob. It could
not be determined from the visual inspection whether this

wall is founded on soil or bedrock. A large quantity of
seepage, approximately 50 gpm, was discharging from the soil
and rock adjacent to the west side of the powerhouse structure
downstream from this wall (See Appendix C - Figure 6). The
discharge water was clean. The elevation at which the water
discharged was about 13 feet below reservoir level and 10.5
feet above tailwater level in the tailrace.

At the west end of the dam, there is a concrete training wall
which extends upstream and downstream of the dam. A short
embankment section from the retaining wall forms the abutment,
and a 20-inch wide cutoff wall extends about 25 feet from the
training wall through this embankment to the abutment. The
abutment itself is soil. No information was disclosed in the
available records to indicate whether the cutoff wall is
founded on soil or bedrock. No seepage was observed on the
downstream side of the abutment.

At the east end of the dam is a powerhouse with retaining
walls which retain the earthfill between the powerhouse and
the abutment. A substantial amount of efflorescence on the
concrete was noted on the downstream side of the powerhouse.
(See Appendix C ~ Figure 7) The abutment itself is soil.
There is no information in the available records to indicate
whether the powerhouse or the retaining walls are founded on
soil or rock. Minor seepage was discharging near the east
side of the powerhouse.

c. Appurtenant Structures. Visual inspection of the
gate structure on the upstream face of the powerhouse was
limited to the visible portion above the water line. The
leading edges of the gate intake structure have deteriorated
and reinforcing steel is exposed above the water line.

(See Appendix C - Figure 8.) Portions of the gate support
walls have eroded up to 3 inches. Limited areas of the
concrete walkway in front of the trash racks have also
eroded, exposing some of the reinforcing steel in the deck.
The submerged condition of the gates prevented inspection;
however, the gate operating mechanisms were noted to be in
good condition. (See Appendix C - Figure 9.)

The downstream face of the powerhouse was observed as having
been recently repaired. It was also noted that the minor
cracking in the gunite repair was causing efflorescence.
(See Appendix C - Figure 7.) Some erosion of the concrete
wall of the powerhouse tailrace was also noted.




A concrete training wall holds the west side of the knob

cof high ground downstream of the crest. The concrete has

an eroded face. The downstream end section of the retain-
ing wall has failed and tipped over into the channel.
Because this wall is approximately 30 feet downstream of the
dam the failed portion does not appear to have affected the
integrity of the dam.

The powerhouse contains one 176-kw and one 500-kw capacity
generator with vertical axis turbines which were operating
and in good condition.

d. Reservoir Area. The reservoir behind Pierce Power
Dam extends upstream about 900 feet to the Monadnock Power
Station Dam. State Route 31 bridge crosses the reservoir
between the two dams (See Appendix C - Figure 10.). The
drainage area upstream of the dams is rolling and is generally
covered with forest. It was not possible to see beneath the
reservoir surface to determine how much silt was accumulated
in the reservoir behind the dam.

e. Downstream Channel. The tailrace downstream of the
powerhouse 1s narrow with some small trees up to several
inches in diameter overhanding the channel. It joins the main
channel about 600 feet downstream of the dam. (See Appendix
C - Figure 11.) Tailwater covers the channel bottom, and it
was not possible, on the basis of the visual inspection, to
deteriiine whether the bottom of the channel was bedrock or
soil.

The channel downstream of the overflow section of the dam is
wide and unobstructed. The channel bottom is bedrock and is
covered with many large boulders. (See Appendix C - Figure 12.)

3.2 Evaluation

Based on the visual inspection, Pierce Power Dam appears to
be in poor condition.

A large seepage adjacent to the west side of the powerhouse
and a minor seepage adjacent to the east side of the power-
house could lead to stability problems if not corrected.

The concrete in the dam is badly deteriorated, and coarse
aggregate is exposed.

The flashboards are in generally poor condition, some have
been bent over to a horizontal position along part of the
length of the crest, and some are missing. This condition
is normal in the spring. The ice thaw takes out the flash-
boards annually.




Extensive efflorescence of the concrete was noted on the
downstream side of the powerhouse.

The end section of the training wall on the west side of the
main downstream channel has been undermined and has tipped
over into the channel. The chief plant engineer states

that this section was originally built to protect a power
pole from high tailwater. Sufficient wall remains, and
therefore the wall has not been replaced.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

Although no written operational procedures have been developed
for Pierce Power Dam, Messrs. Gordon Bishop, Chief Engineer
and George Edwards, Maintenance Superintendent, are fully
familiar with the operational procedures of their four dams,
Powder Mill Pond, Monadnock Power, Pierce Power and Paper Mill,
and the appurtenant facilities including the operations for
hydropower generation. Mr. Bishop maintains complete records
of all maintenance performed including cost records and operates
on an annual budget. Each summer maximum releases of water
from Powder Mill Dam are made and power is generated for a
period such that the Powder Mill Reservoir is drawn down to
about two feet below the concrete crest. This provides addi-
tional storage enabling the lower three dams to be drawn down.
The gates at Powder Mill are then closed and the lower three
dams are drained for inspection and repair. These three lower
dams are dry for a week to 10 days. This procedure is usually
accomplished in July. Accumulated sediment which has built up
behind these dams passes downstream through the waste or head
gates. At Pierce Power Dam it is through the latter.

4.2 Maintenance of Dam

Monadnock Paper Mills is responsible for the maintenance of
Pierce Power Station Dam. Flashboards are repaired or replaced
each summer. Inspection and repair to concrete below normal
water surface is accomplished during drawdown. No written
maintenance program has been prepared. Maintenance is performed
as required; larger items are budgeted and scheduled for comple-
tion annually.

4.3 Maintenance of Operating Facilities

The annual releasing of sediment through the head gates enables
the testing of the operating facilities to ensure they are
functional.

4.4 Description of Any Warning System in Effect

A gage is located on the downstream face of the road crossing
located approximately 2,200 feet downstream of Paper Mill Dam.
During floodflow periods (usually occurring each spring) when
the water reaches 3 feet on the downstream tailwater gage (0'

at gage=598' MSL) below Paper Mill Dam, a flood watch around

the clock is initiated by maintenance personnel. Two men

ride up and down the road along the stream to observe conditions.
Evacuation of the plant would be ordered when the flood exceeds

7 feet on this gage as the plant is flooded at 8' on the gage.
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Maximum power is generated during this flood watch. Maximum
tailwater observed in the last twenty years was 7.5 feet. This
resulted in water up to but not in the paper mill plant.
Records of all past flooding events are maintained. Flood
warning and flood emergency procedures have not been written.
Coordination of procedures is made through Civil Police and
Civil Defense.

4.5 Evaluation

Reliance on oral instructions for maintenance and operations
is not altogether satisfactory. The present operational and
maintenance procedures are adegqguate to ensure that minor
problems encountered are remedied within a reasonable amount
of time. However, certain major problems require more than
the normal operation and maintenance procedures.

4-2
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SECTION 5
HYDROLOGIC/HYDRAULIC

S.1 Evaluation of Features

a. General. Pierce Power Dam is a run-of-the-river
dam having relatively little surcharge storage and high
spillage. It is a concrete dam consisting of counterfort
and gravity sections. The reservoir pool extends to the
Mcnadnock Power Station Dam located about 900 feet upstream
as the spillway crest elevation {(without flashboards) is
about 3.5 feet above the downstream toe of the Monadnock
Power Station Dam.

b. Design Data. No recorded hydrologic or hydraulic
design data were disclosed for Pierce Power Dam.

c. Experience Data. Low flow and flood profiles for
the 1936 and 1938 floods are shown on the Contoocook River,
New Hampshire, Plan and Profile, Sheet No. 5 of 7, February
1939, Revised February 1951, U.S. Engineer Office, Boston,
Massachusetts (See page B-11l.)

d. Visual Observations. At the time of inspection,
no visual evidence was noted of damage to any portions of
the concrete structure caused by excessive discharges.

e. Test Flood Analysis. Pierce Power Dam is classified
as being small in size having a hydraulic height of 28 feet
and a maximum storage capacity of 51 acre-feet. Using the
Recommended Guidelines for Safety Inspection of pams, the test
flood was determined to be 1/4 PMF.

Using the 1/4 PMF, the test flood discharge was determined

to be 15,758 cfs. The overtopping analysis indicates that

the dam would be overtopped by 0.6 feet (5.1 feet above
spillway crest without flashboards) during the test flood.

The maximum spillway (without flashboards) capacity at top

of dam is 10,245 cfs or 65 percent of the test flood discharge.

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 Paper Mill
Dam, a distance of approximately 1,150 feet. It was determined
that a breach at top of dam would create the greater downstream
impact. A breach at top of dam pool would increase the
stage by 2.8 feet above the antecedent discharge stage of 6.2
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feet causing appreciable damage to a house-restaurant
building and the Paper Mill Dam resulting in the probable
loss of 3 to 4 lives.

One should note because of the lack 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 result of the analysis described above, the Pierce Power
Dam was classified Significant Hazard.




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The visual examination indi-
cates the following evidence of potential stability problems:

(1) Large seepage adjacent to the west side of
the powerhouse, and minor seepage adjacent to the east side
of the powerhouse.

{(2) Deterioration of concrete in the dam.

(3) Efflorescence of concrete on the downstream
side of the powerhouse.

b. Design and Construction Data. No design and con-
struction data were available.

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

d. Post-Construction Changes. The downstream wall of
the powerhouse and the retaining-wall section of the dam
between the powerhouse and the overflow section of the dam
have been gunited. A concrete cap has been constructed on
the top of the overflow section of the dam.

e. Seismic Stability. The dam is located in Seismic
Zone No. 2 and in accordance with recommended Phase I guide-
lines does not warrant seismic analysis.




SECTION 7
ASSESSMENT, RECOMMENDATION, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual inspection indicates that
Pierce Power Dam 1is in poor condition at present. The most
significant concern with respect to long term integrity of
the dam is the large seepage (approximately 50 gpm) adjacent
to the west side of the powerhouse.

The source of the leak could not be inspected because of

the debris covering that portion of the downstream face.

The classification of the dam's condition could be upgraded
from poor to fair if the source of the leak could be found
and properly repaired. The other major concerns with respect
to the long-term integrity of the dam are.

(1) Deterioration of concrete in the dam.

(2) Efflorescence of concrete on the downstream
side of the powerhouse.

(3) Small trees overhanging the tailrace.

b. Adequacy of Information. The information available
is such that the assessment of the dam must be based primaril:

on the visual inspection. The results of the visual examina-
tion are adequate to make this assessment.

c. Urgency. The recommendations and remedial measures
made in 7.2 and 7.3 below should be carried out by the owner
within one year after the receipt of this Phase I report.

d. Need for Additional Investigation. The information
available from the visual inspection is adequate to identify
the potential problems which are listed in 7.1.a above. These
problems require the attention of a competent engineer who
will have to make additional studies to design or specify
remedial measures to rectify the problems. TIf left unattended,
some of the problems could lead to instability of the structure.




7.2 Recommendations

The owner should retain the services of a Registered Pro-
fessional Engineer to:

(1) Evaluate the seepages next to the powerhouse
and to design remedial measures.

(2) Design and specify remedial repairs for the
deteriorated concrete in the dam and appurtenant structures.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner
should:

(1) Remove debris from the downstream side of
the retaining wall section of the dam immediately west of the
powerhouse.

(2) Remove trees and brush from the banks of the
channels for a distance of 50 feet downstream from the dam.

(3) Inspect the dam and monitor the seepage down-
stream of the dam once a week. (Initiate monitoring promptly.)

(4) Establish a written surveillance and warning pro-
gram to follow in the event of emergency conditions.

(5) Engage a Registered Professional Engineer to
make a complete technical inspection of the dam and appurtenant
structures once every two years.

7.4 Alternatives.

None.
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT __Plerce Power Dam, N.H. DATE _November 20, 1978
TIME _ 11 AM
WEATHER _Clear, cold
W.S. ELEV. U.S. DN.S.
653.7 628
PARTY:
L. Warren Guinan 6. Ronald Hirschfeld
,._Robert Langen 7. Harold Wilcox (1/3/79)
3. Stephen Gilman 8. John Falcione (1/3/79)
4. Leslie Williams 9.
5 ._Robert Ojendyk 10.
PROJECT FEATURE INSPECTED BY REMARKS
1._Hydrology/Hydraulics R. Langen
2. Structural Stability S. Gilman
3. S0ils & Geology R. Hirschfeld
4._Mechanical J. Falcione
5 _Electrical H. Wilcox
6.
7.
8.
9.
10.
A-1
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PERIODIC INSPECTION CHECKLIST

PROJECT Pierce Power Dam, N.H.

DATE November 20 L 1 2 2 9

PROJECT FEATURE _lntake Channel & Structure NAME

NAME

DISCIPLINE

AREA EVALUATED

CONDITION

OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris

Condition of Concrete
Lining

Drains or Weep Holes
b. Intake Structure
Condition of Concrete

Stop Logs and Slots

Contoocook River

Good

Not visible beneath pond surface
None

None

Little

None

Top of leading edges of piers
are spalled; concrete eroded belov.

Good; clear of debris

-
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PERIODIC INSPECTION CHECKLIST

PROJECT Pierce Power Dam, N.H. DATE NG | 20, 1978
PROJECT FEATURE __COntrol Tower NAME
DISCIPLINE NAME

CONDITION

AREA EVALUATED

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion of
Steel

b. Mechanical and Electrical
Air Vents
Float Wells
Crane Hoist
Elevator
Hydraulic System
Service Gates

Emergency Gates

Lightning Protection System
Emergency Power System

Wiring and Lighting System

Good

Good, no apparent movement

1"-3" at leading edges of piers
some wall areas recently gunited
None

None

Little at hairline cracks on dow#-

stream face.

Good
None apparent - not inspected

None

Very little where embedded in
concrete.

The mechanical gates were in
good condition and operable.
The wheels for the operating
facilities have been removed and
stored because of vandalism.

.
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PERIODIC INSPECTION CHECKLIST

Pierce Power Dam, N.H.

DATE November 20, 1978

PROJECT

PROJECT FEATURE Outlet Structure & Channel NAME

NAME

DISCIPLINE

AREA EVALUATED

CONDITION

OUTLET WORKS - OUTLET STRICTURE
AND OUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain holes

Channel

Loose Rock or Trees
Overhanging Channel

Good

Very little - d/s face of building
recently gunited.

Some at water line
None

Little at hairline cracks, large
seepage about 13 feet below water
surface (est 50 gpm)

Good

None apparent

Some trees overhanging channel;
boulders in channel

Condition of Discharge Good
Channel
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PERIODIC INSPECTION CHECKLIST

Pierce Power Dam, N.H.

DATE November 2_0‘ 1978

PROJECT

PROJECT FEATURE _SPillway Weir NAME

DISCIPLINE NAME
CONDITION

AREA EVALUATED

OUTLET WORKS - SPILIWAY WEIR, APPROACH

a.

b

C.

AND DISCHARGE CHANNELS

Approach Channel

General Condition

Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel
. Weir and Training walls
Ceneral Condition of Concrete
Rust or Staining

Spalling

Any Visible Reinforcing

Any Seepage or Efflorescence
Drain Holes
Discharge Channel

General Condition

Good
None
Some trees overhanging channel,

but channel is wide
Not visible beneath pond surface

Fair - top of weir recently
recapped with concrete.

Entire d/s face has eroded to a
depth of at least one inch.

None
None

None

Good

Loose Rock Overhanging Channel | None, but section of training wall
) has overturned (last section)
Trees Overhanging Channel Some trees
Floor of Channel Bedrock and boulders
Other Obstructions None
A-5
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PERIODIC INSPECTION CHECKLIST

PROJECT Pierce Power Dam, N.H. DATE _Novemher 20, 1978
PROJECT FEATURE Service Bridge NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS -~ SERVICE BRIDGE

a. Super Structure
Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Underside of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint

b. Abutment & Piers

General Condition of Concrete

Alignment of Abutment

Approach to Bridge

Condition of Seat & Backwall

None

None

None

None

Not inspected

None

U/s edge spalled with exposed
reinforcing

None

None

None

None

Good
Good
Not applicable

Not applicable




PROJECT Pierce Power Dam

PROJECT FEATURE Reservoir

DATE November 20, 1978

NAML R. langen

e -
AREA EVALUATED

——— e m— —

REMARKS

Stability of Shoreline
Sedimentation

Changes in Watershed
Runoff Potential

Upstream Hazards

Downstream Hazaxrds

Alert Facilities

Hydrometeorological Gages

Operational & Maintenance
Regulations

—

Good

Not visible ,

None

5 houses along State Route 31,
approach channel and bridge.

Paper Mill Dam about 1200 feet
and Alberto's Restaurant about
1000 feet downstream.

None

None

None
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NEW HAMPSHIRE WATER CONTROL COMMISSION

| DATA ON DAMS IN NEW HAMPSHIRE
LOCATION STATE NO. .Gwef% i
Town ...coooeeenn. der : i County B3GR N3 T bk« BSOS
SErEAM ..o e R R AR BT B et o
Kasin-Primary MaXsizacs ilivez. ... . .. .. Secondary ... gontoacaoX. Bives.. .
Local Name ..Pisrcs.Potel. ).lo.. ... PO e e r e ey s
Coordinates—Lat. ... 43% . UIoLE ST I Long. .....'.7,1.‘.’...55..'...“.'.2.,.25.0.....K ..........................
GENERAL DATA
Drainage area: Controlled ... .. Sq. Mi.: Uncontrolled ................ Sq. Mi.: Total 132........ Sq. Mi.
Overall length of dam =x3Q. ... ft.: Date of Construction ... .. L32T e
Height: Stream bed to highest elev. ... 13......7 ft.: Max. Structure ....... Y0, E8. 7, it.
Costm—DAIM ..ottt D ReSEIVOIT .o i e ereee e e
DESCRIPTION v Type-zZ.1rth Concrete—Gravivy
Waste Gates
Y D@ oot oo e e e e e e e e e e et a b an
Number ......... B T . Size ... R ft. high X oo, A e ft. wide
Elevation Invert .......cc............ AN : Total Area ................ T RO sq. fi.
001 2 OO USROS U RO TUUR PRV PSRN
Waste Gates Conduit
Number ......c.ccoveviviiieeiii, D Materials e ean e
SIZ€ ooiiieieierieereiens ft.: Length .......oooooo i, Flo: AFCA oot e sq. ft.
Embankment
' I D@ ereeeeiei ot teeeeee it e s e e nraree e e e heet bt A es abe st e ehaat < oS earinee e aeberetesearea aeteeietret e ateeennretaaeaanteeseaathreeeeiesaanes sans
Height——MBX. .o A . ST s OO NRUPURR ft.
Top—Width ..oorveiiiiiiiiiee e T ELRV. et e e en ft.
Slopes—Upstream .................... on ... : Downstream ..........ccccoecviinn, ON oovriiiciinrnnceen s
Length—~Right of Spillway ................ e : Left of SPUIWAY i even
Spillway
Materials of Construction ............ RS o Rl Dvi - WO OO OO U RUURTUTO
ST £ L 2 OO ft.: Net ... 1T T SO ft.
Height of permanent section—max. ..J.Q...éﬁ..‘./.. Tt MM oo e eeeen s et e aeetteeeeneeeronn ft.
FlAShDOATASTYPB ...ciiiiiirriait i icii et et ie e eeeee e eeeeveevsre s v aeanreraaaaeseeeees tHeight (e ft
Elevation—Permanent Crest .......ccccccovvviiiiiiiiviniieeiiiiiiieens : Top of Flashboard .........cceenveiiivvcnrieenrnne.
Flood Capacity .............. GRAR iy Cf8. P AT cfs/sq. mi.
Abutments
) €T o 7 Y K T SR O TSP RRUO ORI
Freeboard: Max. ooy bafe o, Tt ML et et ft.
Headworks to Power Devel.—(See “Data on Power Development’’)
OWNER ... . L238ANR0H 2 D8 dhh A 8T G, AR5 & BB L Xt
iAo 4 Antrim N H
REMARKS /
Tabulstion By ......... 4 8.8 R DAY Date .00k bia. 1058 20 2R
B-2
D ’ _____—_——M
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NEW HAMPSHIRE WATER CONTROL COMMISSION
;.. DATA ON WATER POWER DEVELOPMENTS IN NEW HAMPSHIRE

LOCATION ol L AT DAM NO. ... 22.04..... '

Basin-Primary rrimack . RITLT...ccocomimn. : Secondary ........ Cant.oocoak. . Rivey.......
Local Name ..... Pinz:ca..P.om..Dam ..................................................................................................... .
GENERAL DATA ) ) . S

. Head-Max. SSURIRRRR o Min. oo .o AVe. rconmniirrencninaes 75.2.3 pEyEr ULLD: ft
. Date of Construction .. AL : Use of PoweHyzira. Elect.r.ic. B- Y-S S L

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

) Pondage ............... }' . ol .......... 8C. ft.: SLOPAZE .evrrererereerrnimc e reverneeeice et essae e ac. fi.
DESCRIPTION - e S G

o y AP o
] . “ . .
. - Vs

Size of Rack OPening ......cceeevvnent

Head Gates
Type .. .
Number .......... T : Size .. .l".'. ............. ft. hxgh X eerereneonens L= S e e ft. wide
Elevation of Invert ........c.... 30,07 e . Total Area ..o 326N i 8 L

Penstock
NUMDET ..cuvevrreeecirecnseneeneesrasseresisanrsenaenne © MAEETIAL oot e et e aaeenees
SIZ@ .eoererccivecarens eeemvecsnsnaneesenraraeras $ Len@ER e
Turbines ‘
Number .......cccevenvanoenes Beceereresnsesarsnsres T MAKEIS oeoieeiiiterie et ceeeee e e s e s e e et s e an et ren et aeees
Rating HP. per unit ...21=80Q..H..P..1=350..HP Total Capacity .......ccceneee el HP.
Max. Dement C.F.S., Per Unit ....ccceviiiivvnre vivsrmrrecriniiiinnecrsannnes T TORAL et e cfs.
Drive
TYP@ «rereervsnersecssorsassrmsnsssosssssssossassassssertasssnesentsnnonsa Sotnsemssioseentss s et manssrestds R e e o n L a L L aR L b st e

Generator

Number ..... everemien rvetrntaresseteasanrntons e errtee e atnaenanes e, s e

Make ....cccceuinses Wast.inghouse... A Ao R e e
Rating KW, por unit . 1=890KVA. =3z RT0KVA Total Capacty ... g af - vt K. W.
Exciter . )
Number S IAKE oorveeeres eeereresseseeesseeeseenaeseseseseeenesnsseaseeser et s er et es et
RAtNG-PEr UNIL .cvereeerrerenensacassarsasaaseseses © TOLAl CAPACILY evvverereeererrereeseeseemessossioesereremreerreeeeenens Ko W
OUTPUT—KWHRS '
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sevaral ‘ngulries cancermiarn tha water powear l:xst&].l'*“'uns in

[ <Y
A

I g

-

tls Snate and rave yound tha*t our infermation is i1 some cases

cab 248 data.

Vo are, thersfors, bringing tnrnis infermaSion up to
date and requast 50\4* cocperabisn Ly filling in ths ouestionw
naire below vnath Jdata 2. yonr gevelioment. and roturn it to us
in the enclosed stampasd <nvelope.

Vary 1—'11y Vvu"s,

\ /_) i

'.\/‘/L’ ""4?//(. o

\__/
RSH:G¥B Ricrar'd &, Holwugren
Incl. Crijel Mrilinear
e e e e e e e = e e e .o = e e - - — e .= a-
Dam No. 22.04 : Location: Contoocook River at Bemnington

1. Will you pleass checzk or corroct:

Our Tour
Data Corrections
Drainage Area ~ Sq.Mi. 192
Head ~ feet 25 3
Capacity {Total) 1150 oo il
Wheel -~ H.P.
Generator - K.W.

2. Is the power plant now in operation? 1/51/

3. If not, is the equipment in operable tfoédition?

4, Is the dam in good repair? d/‘ 574

/ (Signed) ///// %\%(Jw

Date /2\})‘L/ ;4
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Toery Ko 4-5

Tawa Zensingizn No 1.0
Data by SRSl F. . Pallel
Owner........ . easdanedusamewitiinrn | F o e "\»‘zr Wl
River or Stream Contoocoakx. River

Pablic Lulity YNo... .. .. Dramnace area 132 ...

Wheel Capacity 1. P 13Q. { Primary 1t b ) .
{ M0% uwme ’

Type of Coamstruction......... ... Gancrete. .

Hughto...14. . . . [t Operatng Head . .. 14
Leugth..... 272 .ft. Spillway Length . No. 1 184 foNe 138

Would Failure of Dam do tarmt . Yes. .

Present Coudition......FaLY . o Date . ome  \22

LY"D

e n3 Good ey 192°,

Town No......6...ccceceeer.. Town . 3@RRINELOD.... o e Now Rk

Data b  LaWeReii v, File. .

Owaer......... . Nenadnack FAzel MEL1l8 e o)

River or Streaw ...CONto0C00kK River .. . . .
Publie Utdity........k% . . Drawage area. ... 383 . sq wi

Wheel Capacity IL. P....735 . (Primary ILP) 38 »

{ 007 tie

Type of Construction..........Congcrete . . ...

Ueighte .10 e £t Operating Heand . 3Qu. ..o o L
Length......20Q...ft. Spillway Leagth (No. 1)... kS0 . __.ft. (No. 2o ft.

Would Failure of Dam do arm? ... .. MO . . ... .
Piesent Condition Fair e . Date 3928
B LB Good 1925
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LG,

siccomparied by Commiszioner 3St:orra © lociec over tne

triovm in the Commizsion's town

dnm of the loradnock Pazer Nill
dan [ile a3 Zo. «.
Ta13 water privilege wag purchased oI ‘ne antriz-3enn-ngion
(Me sern wy  Goratvures o P2
Electric Lignt & Power Company. P stmglyissin.

Le ccnstructed, it loes not exactly follow the Tlue Ddrint Zatec

APpril &3, 1921, anc zacked preliminary, that was furnizned vy
tlie Abertiizw Construction Conmpary.

Tre daz - constructed ncross the entire wiath ol the

Contgocook River in twe secticng; one on tne west bank udstrean

from the section connected wiitn tlie power nouse.

Jocrmerly rcon about one-third ¢ the way acrosc tie river
jeined a viccden daz. Tiis too nas been remcved. Tre new cement
section w23 placed Zovmatrean {rom the old wooden stTucture.

Triz dum 1s now cemplieted.
T EVY D. X. @.

May 231923
IRy

-




TENORATDUL.

On July 28, 1521, 1 visitea Rennington,
New Hzrpshire, at tuae site of the ola electric
plant of tne intrim-Bennington Electric Light
anc Power Company. The old power house, and tre
wcoden part cof the dam sdjoining the easme have
been removed. Extensive blgeting operations tor
the new wheel pits have been practically completed.
The new dar will set on sclic ledge its entire
length « C(nly the removal o7 some semi-loose
lecge at the toe of the cdam 1s necessary before
actual construction of trne cex can veglin, Tork s
also progressing on the tail roce,

oW eZlll

B aiad
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STATE ROUTE 3 .

CONTOOCOOK RIVER

D Boulders

\
N

Anderson -Nichols 8 Cao, Inc U S ARMY ENGINEER Div NEW ENGI ANC
CORPS OF ENGINEERS
CONCORD NE W HAMP SIHIRE WALTHAM, MASS

NATIONAL PROGRAM OF INSPECTION OF NON-FED DAM:

PIERCE POWER DAM
PHOTO INDEX

CONTOOCOOK RIVER NEW HAMPSHIRE

SCALE. NOT TO SCALE
DATE: FEBRUARY 1979







Figure 4 - Close-up of the exposed coarse aggregate
on one of the counterfort piers.

Figure 5 ~ View of the concrete cap which has been
added since original construction.
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s -

the seepacge discharging from

side of the rowerhousco.

the Jdowsnstream face o thco

5

NoLte the offlorescon s on




Figure 8 - Looking at the deteriorated leading edges
of the gate intake structure. Note the
exposed reinforcing steel.

Fiqure 9 - View of the gate mechanisms and trash
racks located on the upstream face of
the powerhouse.

C-5




Figure 10 - Looking upstream into the reservolr
from the dam,

Figure 11 - Overview which shows the tailrace on
the left and the downstream channel
on the right.

C~-6




Figure 12 - Looking at the downstream channel of
the overflow section.




APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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