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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTYS 02254

REPLY TO
ATTENTION OF:
NEDED

APR 0 6 198

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Ashuelot River Dam (NH-00100) 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 dams A brief assessmeant is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to fmplement them. This
follow—up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, City of Keene,
Keene, New Hampshire 03431,

Coples of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely, L ew
——— \\\ N ‘. 7/', ’
/7, L£F°9551°ﬂ For '
Incl C. E. EDGAR, III ﬁii? GRAAI
As stated Colonel, Corps of Engineers U 'TAB 0
Division Engineer JuZ:?;?nc:g 0O
By.
_2£§P?}bUtion/

—— ]
Availgk;llty Codeg

Avail and/op

Dist Special

f|2> |7 a
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NATIONAL DAM INSPECTION

PHASE 1 INSPECTION REPORT

Identification No.: 1 00100

NHWRB No.: 126.01

Name of Dam: Ashuelot River Dam
Town: Keene

County and State: Cheshire, New Hampshire
Stream: Ashuelot River

Date of Inspection: October 17, 1980

BRIEF ASSESSMENT

The Ashuelot River Dam is located on the Ashuelot River, approximately 5 miles
downstream of Surry Mountain Dam. Approximately 500 feet downstream of the
dam, the Ashuelot River passes under West Street which intersects State Route
12 in Keene, New Hampshire.

The dam is a gravity structure of split stone masonry. It is approximately 160
feet long and 15.6 feet high. The overflow type spillway has a crest length of
134 feet and is 10.7 feet above the streambed. There is a gate structure at
the left abutment which is also constructed of stone masonry. This wasteway
structure consists of a forebay leading to three sluiceways, each of which is
individually controlled by a vertical stem slide gate. The sluiceways are
approximately 6.5 feet high by 5 feet wide with inverts 3.4 feet above the
streambed. The middle gate has been blocked with a steel plate. The remaining
two timber gates appear to be inoperable.

The dam was built prior to 1919 to provide power to a textiles manufacturing
plant. It is presently owned by the City of Keene, New Hampshire, and serves
only recreational purposes.

The drainage area for this dam covers 113 square miles of rolling woodland with
some minor development and pasture. Approximately, 100 square miles of this
watershed is controlled by the Surry Mountain Dam which lies approximately 5
miles upstream.

The Ashuelot River Dam is SMALL in size and its hazard potential classification

is SIGNIFICANT since appreciable economic loss and possible loss of a few lives
could result in the event of a dam failure. The appropriate test flood for a
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dam classified small in size with a significant hazard classification would be
betyeen the 100-year flood and one half of the Probable Maximum Flood (1/2
PMF).

Since the risk downstream in the event of a dam failure is on the high side of
significant, the 1/2 PMF has been adopted as the appropriate test flood. The
peak test flood outflow of 2,860 cfs was developed as the standard project
flood outflow from Surry Mountain Dam plus the residual flow from the
intervening 13 square mile local area to Ashuelot River Dam. This includes the
effects of attenuation in the Ashuelot River Dam pool, which would be
negligible for a basin this large. For this outflow, the water surface would
be at 475.4 feet (NGVD), which is 1.2 feet below the right abutment (top of the
dam). The spillway capacity is 146 percent of the test flood discharge.

The dam is in FAIR condition at the present time. It is recommended that the
owner retain the services of a qualified registered professional engineer to
evaluate the seepage through the left end wall, and make recommendations for
the rehabilitation of the wasteway and cutoff wall. Remedial measures to be
undertaken by the owner include repair of the mortar, clearing of vegetation
from the gate structure and dike, implementing annual maintenance and
inspection programs, and developing a formal written system for warning
downstream residents and officials in the event of an emergency. These
engineering studies and remedial measures should be implemented by the owner
within one year of receipt of this Phase 1 Inspection Report.

Fe il //,;sz»y%/

Nicholas A. Campagna, Jr.
California Registration No. 21006




This Phase I Inspection Report on

Ashuelot River Dam (NH-00100)

has been reviewed by the undersigned Review Board members. 1In our
opinion, the reported findings, conclusions, and recommendations are
congistent with the Recommended Guidelines for Safety Inspection of

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

submitted for approval.

Gy M T

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

V7Y e

Jos W. FINEGAN, » MEMBER
Wateyx Jontrol Branch
Engin€ering Division

P Y

ARAMAST MAHTESIAN, CHAIRMAN
Geotechnical Engineering Branch
Engineering Division

APPROVAL RECOMMENDED:

S 5.5

JOE B. FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I investigation:
however, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection
along with data available to the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the structure and
may obscure certain conditions which might otherwise be detectable if inspected
under the normal 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 inspection can there be any chance
that unsafe conditions be detected.

Phase 1 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.

The Phase I Investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings
and other items which may be needed to minimize trespass and provide greater
security for the facility and safety to the public. An evaluation of the
project for compliance with OSHA rules and regulations is also excluded.
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1.1

1.2

National Dam Inspection Program
Phase I Inspection Report
Ashuelot River Dam

Section I: Project Information

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 Progam 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. Goldberg-Zoino &
Associates, Inc. (GZA) 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 GZA under a letter of
September 23, 1980 from Colonel William E. Hodgson, Jr., Corps of
Engineers. Contract NO. DACW 33-80-C-0055 has been assigned by the Corps
of Engineers for this work.

(b) Purpose
1) Perform technical inspection and evaluation of non-federal dams
to identify conditions which threaten the public safety and thus
perm.t correction in a timely manner by non-federal interests.

2) Encourage and prepare the states to initiate quickly effective
dam safety programs for non-federal dams.

3) Update, verify, and complete the National Inventory of Dams.

Description of Dam

(a) Location

The Ashuelot River Dam (also known as the Faulkner and Colony Dam) is
located on the Ashuelot River approximately 5 miles downstream of the
Surry Mountain Dam in Keene, New Hampshire. It can be reached from West
Street which intersects State Route 12 in Keene, New Hampshire. The dam
is shown on USGS Keene NH quadrangie at approximately coordinates N4256.0,
W7217.4 (see location map on Page vi). Page B-2 of Appendix B is a site
plan for this dam.

(b) Description of Dam and Appurtenances

The Ashuelot River Dam is a masonry dam of cut stone amd mortar.

It is a total of 160 feet long and 15.6 feet high. There is a
wasteway at the left abutment with 3 bays. There is an earth dike
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associated with this dam which extends approximately 1,700 feet
upstream from the right abutment. The various components of the dam
are described in the following paragraphs.

1) Wasteway (See pages B-2, and B-25)

The wasteway is divided into three rectangular sluiceways, each
of which is controlled by a separate vertical slide gate. These
openings are each 6.5 feet high and the inverts are at approximate
elevation 467.5 (NGVD). The right sluiceway is 5.5 feet wide. The
other two are each 4.8 feet wide. There is a training wall across
the upstream side of the wasteways. This structure is constructed of
split stone masonry set in mortar, and has a tunnel opening below
water level.

2) Principal Spillway (See pages B-2, and B-25)

The principal spillway is a broad crested weir approximately 134
feet long and 4.5 feet wide at the top with a crest elevation of
approximately 471.7 feet (NGVD). This section is constructed of cut
granite laid in mortar. There are no flashboards available for this
dam. There are holes in the crest of the dam which were used for
flashboard stanchions in the past.

3) Earth Dike (See Page B-2)

There is an earth dike associated with this dam. The dike
extends approximately 1,700 feet upstream from the right abutment
along the right bank of the river. The cross section of this dike is
highly variable but in general, it is approximately 4 to 9 feet high
with a crest width of 6 to 10 feet. The side slopes vary from nearly
vertical to approximately 4 to 1 with an average slope of
approximately 1.5 to 1. The crest of the dike is at approximate
elevation 476.6 feet (NGVD).

(c) Size Classification

The dam's maximum impoundment of 280 acre feet and height of 15.6
feet place it in the SMALL size category according to the Corps of
Engineer's Recommended Guidelines.

(d) Hazard Potential Classification

The hazard potential classification for this dam is SIGNIFICANT
because of the appreciable economic losses and potential for loss of a few
lives downstream in the event of dam failure. Section 5 of this report
presents more detailed discussion of the hazard potential.

(e) Ownership
The dam is presently owned by the City of Keene, New Hampshire. It

is controlled by the Department of Public Works, Keene, New Hampshire,
03431,
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1.3

(f) Operator

The operation of the dam is controlled by the Department of Public
Works. They can be reached by telephone at (603) 352-6550.

(g) Purpose of the Dam

The purpose of the dam is to impound water for recreational purposes.
At one time, the dam was used for hydropower for a textile mill.

(h) Design and Construction History

The original design and date of construction are unknown. The
records of the New Hampshire Water Resources Board indicate that the dam
was constructed prior to 1919 with a split stone, masonry spillway
constructed on earth.

(i) Normal Operating Procedure

No formal operating procedures exist for this dam. The outlet gates
appear to be inoperable and there is no means available to lower the

impoundment.

Pertinent Data

(a) Drainage Area

The drainage area for this dam covers 113 square miles. It is made
up of rolling woodland and pasture. Approximately 100 square miles of the
drainage area is controlled by the Corps of Engineer's Surry Mountain Dam.

(b) Discharge at Dam Site

1) Outlet Works

The outlet works at this dam consist of 3 sluiceways at the left
abutment. These are inoperable at the present time.

2) Maximum Known Flood

Records indicate that during the flooding of September 1938, the
flood stage at this dam reached elevation 477.8 feet (NGVD). This
was prior to the construction of the upstream flood control dam
(Surry Mountain Dam).

3) Ungated Spillway Capacity at Top of Dam

The capacity of the spiliway with the reservoir at top of dam
elevation (476.6 feet NGVD) is 4,170 cfs.
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(d)

4) Ungated Spillway Capacity at Test Flood

The capacity of the spillway at the test flood elevation (475.4
feet NGVD) is 2,860 cfs.

5) Gated Spillway Capacity at Normal Pool

There are no gated spillways.

6) Gated Spillway Capacity at Test Flood

There are no gated spillways.

7) Total Spillway Capacity at Test Flood

The capacity of the spillway at Test Flood elevation (475.4 feet
NGVD) is 2,860 cfs.

8) Total Project Discharge at Top of Dam

The total project discharge at top of dam elevation (476.6 feet
NGVD) is 4,170 cfs.

9) Total Project Discharge at Test Flood Elevation

The total project discharge at Test Flood elevation (475.4 feet
NGVD) ~is 2,860 cfs.

Elevation (feet above NGVD)

1) Streambed at toe of dam: approximately 461.C
2) Bottom of cutoff: Unknown

3) Maximum tailwater: Unknown

4) Recreation Pool: Approximately 472.0

5) Full flood control pool: Not applicable

6) Spillway crest: Approximately 471.7

7) Design surcharge: Unknown

8) Top of dam: 476.6

9) Test flood surcharge: 475.4

Reservoir (length in feet )

This is a run of the river dam with a reservoir length of
approximately 15,000 feet.

1-4
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(e) Storage (acre-feet)

1) Normal Pool: 120

2) Flood Control Pool: Not applicable
3) Spillway Crest Pool: 120

4) Top of Dam Pool: 280

5) Test Flood Pool: 247

(f) Reservoir Surface (acres)

This is a run of the river dam with a surface area of approximately
34.4 acres.

(g) Dam
1) Type: Gravity, overflow, split stone masonry
2) Length: Approximately 160 feet
3) Height: Approximately 15.6 feet
4) Top width: Approximately 4.5 feet, variable
5) Side slopes: Not applicable
6) Zoning: Not applicable.
7) Impervious Core: Not applicable
8) Cutoff: Unknown
9) Grout curtain: Unknown
(h) Dike
1) Type: Earth
2) Length: 1,700 feet
3) Height: 9 feet
4) Top Width: 6 to 10 feet

5) Side Slopes: Variable, average 1.5:1
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6)
7)
8)
9)

Zoning: Homogeneous
Impervious Core: Homogeneous
Cutoff: Unknown

Grout Curtain: Unknown

(1) Diversion and Regulating Tunnel

Not applicable

(J) Spillway

1)
2)
3)
4)
5)
6)

Type: Masonry, broad crested weir

Length of weir: 134 feet

Crest elevation: 471.7 feet (NGVD)
Gates: Spillways not equipped with gates
Upstream channel: Ashuelot River

Downstream channel: Ashuelot River

(k) Regulating Qutlets

The outlets consist of three sluiceways near the left abutment.
These are equipped with vertical stem gates which, at present, are
jnoperable. The invert elevation of these gates is 467.5 feet (NGVD).
Two gates are 4.8 feet wide. The right gate is 5.5 feet wide. All three
gates are 6.5 feet high.
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Section 2: Engineering Data

2.1 Design Data

None of the original design drawings or calculations are available for

this dam. Lacking is data concerning the length and depth of any cutoff and
the foundation conditions, and the cross section of the spillway and the dike.

2.2

2.3

2‘4

2.5

Construction Records

No construction records are available for this dam.

Operational Records

No operational records are available for this dam.

Evaluation of Data

a) Availability

There is no detailed design or construction data available for
evaluation.

(b) Adequacy

The lack of in-depth engineering data does not permit a definitive
review. Therefore, the adequacy of the dam cannot be assessed from the
standpoint of reviewing design and construction data. This assessment of
the dam is based primarily on the visual inspection, past performance, and
sound engineering judgement.

(c) Validity

Since the observations of the inspection team generally confirm the
information contained in the records of the New Hampshire Water Resources
Board, a satisfactory evaluation for validity is indicated.

Other

Two reports by the U.S. Army, Corps of Engineers include information

pertinent to this dam. They are the "Flood Plain Information" report, dated
December 1972, and the "Flood Plain Management Study", dated December 1978.
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Section 3: Visual Inspection

3.1 Findings

(a) General

The Ashuelot River Dam is in FAIR condition at the present time.
(b) Dam

(1) Right End Wall (See Photos 2 and 4)

It was observed thit this structure was constructed with squared
cemented stone masonry. With the exception of eroded mortared joints
on the lower half of this structure, it is in good condition.

A downstream return wall approximately 2C feet long, is
constructed with a combination of dry squared stone masonry, and dry
random stone masonry. The squared stone masonry abuts the end wall.
The stones have ravelled over approximately 20% of the face of the
return wall,

A cemented, random stone masonry wall with a squared stone cap
returns into the upstream right bank, and is approximatey 12 feet
long. This wall is in good condition.

(2) Principal Spillway (See Photo 2 and overview)

This structure is constructed with cemented squared stone
masonry, and a stone apron. The apron is approximately 6 feet wide.
The visual observations revealed that the mortared joints are
compietely eroded. There is no evidence of distress in this
structure.

(3) Left End Wall (See Photos 2, 3, and 5)

This structure is constructed with cemented, squared store,
masonry. Observations of the downstream portion of this structure
revealed that there are voids in the masonry up to one square foot in
cross section. There is a considerable degree of eroded joints.

fa) Wasteway (See Photos 5, 6, and 7)

This structure consists of a cemented squared stone masonry
forebay entrance which houses three foot sluice gates which are each
approximately 5 feet by 6.5 feet. Vegetative growth is flourishing
on the face of the wall. A triangular section of stone approximately
one square foot in surface area has spalled from the face of the
wall. Mortared joints have also spalled.
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The left and right sluice gate stems have rotted at the
waterline, and do not appear to be operable. The operating mechanism
consists of a bar operated ratchet gear which actuates a rack gear
fastened to the timber stem. The stem for the center gate is missing
and the opening is sealed with a steel plate.

Observations of the tunnel outlets reveal that they are
constructed with cemented stone masonry. There is a high degree of
joint erosion on the right wall of the right tunnel. The other
tunnel walls are in good condition. The left tunnel has a 6 inch
reinforced concrete overlay over the stone floor. The outlet end of
this overlay has eroded, exposing the reinforcing steel. The mortar
joints of the stone apron outlet are completely eroded. A concrete
cut-off wall is located in front of the stone apron. This wall has
been severely damaged, and no longer serves as a cutoff wall.

The left gate is not completely sealed, and seepage at the rate
of approximately 100 gpm is flowing through, and around the frame of
the gate. Seepage at the rate of approximately 50 gpm is flowing
around the steel plate in the center turnel. Observations of the
right tunnel revealed that seepage at the rate of approximately 100
gpm is flowing through the upper right corner of the gate.
Considerable seepage is flowing through the open joints of the right
wall of this tunnel and the combined discharge is in excess of 200

gpm.
(5) Dike (See Photo 8)

The dike appears to be in fair condition with extensive
vegetation in the form of trees and brush on both slopes. There are
a few erosion gullies on the upstream siope. This slope is variable
from 4 horizontal to 1 vertical up to 1 horizontal to 2 vertical.

{(c) Reservior Area (See Photo 1 and overview)

The shore of the reservior area is generally shallow to medium
sloping woodland. It appears to be stable and in good condition.

(d) Downstream Channel (See Photo 9)

The downstream channel is the Ashuelot River channel. In general, it
is stable, and in good condition. There is one area approximately 200
feet downstream on the right bank where some erosion has taken place.
This does not appear to be significant.

Downstream of the dike are some small industrial structures and a
railroad spur. These appear to be higher than the level of the Ashuelot
River at the time the inspection was made.
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3.2 Evaluation

The dam and its appurtenant structures are generally in fair condition.
The problem areas noted during the visual inspection are listed as follows:

a)

Erosion of mortared joints in right and left end walls, principal

spillway and wasteway structures.

b)

c)

Seepage through left end wall into wasteway tunnel.
Inoperable waste gates.

Seepage around three waste gates.

Erosion gullies on upstream slope of dike.

Heavy tree and brush growth on dike.

Vegetation on wasteway structure.
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Section 4: Operational and Maintenance Procedures

4.1 Operational Procedures

(a) General

No written operational procedures exist for this dam. The dam is
normally self regulating. There are no operating outlet works for this
dam.

(b} Description of any Warning System in Effect

There is no warning system in effect at this dam.

4.2 Maintenance Procedures

(a) General

No formal maintenance program exists for the dam, and maintenance is
performed infrequently.

(b) Operating Facilities

No formal maintenance program exists, and maintenance is performed
infrequently.

4.3 Evaluation
Emphasis on routine maintenance will assist the owner in

assuring the long-term safety of the dam and operating facilities. A formal,
written, downstream emergency warning system should be developed for this dam.
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Section 5: Evaluation of Hydraulic/Hydrologic Features

5.1 General

Ashuelot River Dam is a granite masonry run of the river structure on the
Ashuelot River in Keene, New Hampshire. The dam is located about 500 feet
upstream of the West Street bridge across the Ashuelot River. It is also known
as the Faulkner and Colony Dam.

The spillway is a granite masonry weir which is 134 feet long. There are
3 gates at the left abutment with invert elevations of 464.6 feet (NGVD). The
right gate is 5.5 feet by 6.5 feet. The remaining two gates are each 4.8 feet
by 6.5 feet. A1l three gates appear to be inoperable. There is also a 1,700
foot long dike along the west bank of the Ashuelot River, about 4.9 feet above
the spillway elevation. The reservoir behind the dam has a surface area of
about 34.4 acres, and stores about 120 acre-feet at the dam crest. The
spillway crest is about 10.7 feet above the channel invert downstream of the
dam, with an elevation of 471.7 feet (NGVD) The right abutment of natural
ground is 4.9 feet above the spillway crest. A dike runs along the bank of the
Ashuelot River for 1,700 feet with its crest also 4.9 feet above the spillway,
at 476.6 feet (NGVD). The left abutment is the concrete gate structure 6.1
feet above the spillway crest.

Downstream of the Ashuelot River Dam, the Ashuelot River is a wide
meandering stream with a very flat, bottom slope. It flows through the city of
Keene, New Hampshire, five hundred feet downstream of the dam, West Street
crosses the river with its bottom chord 12.5 feet above the channel. Just
downstream of West Street, there are 4 houses on the west bank of the river

Six hundred feet downstream of the West Street Bridge, the Cheshire
Railroad crosses the Ashuelot River with the low chord 13.5 feet above the
stream. Downstream of the Cheshire Railroad Bridge, the Ashuelot River runs
1,950 feet to the Island Street Bridge. For the first 1,000 feet of this
reach, there is little development near the river, but there are more than 10
houses about 15 feet above the stream in the next 950 feet down to the bridge.
Downstream of Island Street, the Ashuelot River continues as a wide, flat
stream with 10 to 15 foot banks, extensive flood plains, and frequent
development in the flood plain area.

The Ashuelot River Dam would pass the Test Flood discharge with the water
surface 1.2 feet below the level of the right abutment, and the 1,700 foot
dike.

5.2 Design Data

The basic data on the Ashuelot River Dam is given in the U.S Geologicel
Surveys June 10, 1919 “"Report on Developed Water Power"; the New Hampshire
Water Resources Board's 1925 "Inventory of Dams and Water Power Developments",
and the New Hampshire Water Control Commission December 27, 1938; "Data on Dams
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in New Hampshire", and "Data on Reservoirs and Ponds in New Hampshire". Also
available are an October 18, 1937 sketch of the dam and inspection reports from
June 13, 1930; June 6, 1936; May 27, 1944; October 7, 1954, and Cctober 1,
1976.

More recent data is provided by the Keene, New Hampshire Flood Insurance
Study conducted in 1977 and 1978. Original hydrologic and hydraulic
calculations are not available for this dam.

5.3 Experience Data

The flood of record in Keene, New Hampshire occurred in 1938. According
to an October 19, 1938 letter from the dam's owner at that time, Faulker &
Colony Manufacturing Company, the water reached 5 feet above the spiliway
crest, and did not damage the dam. The dike associated with the dam failed in
1936, and was repaired.

Since the large floods in 1936 and 1938, Surry Mountain Dam has been built
upstream of the dam to control discharge from 100 square miles of the 113
square mile drainage area.

5.4 Test Flood Analysis

The hydrologic conditions of interest in this Phase I Inspection are those
required to assess the dam's overtopping potential and its ability to safely
allow an appropriately large flood to pass. This requires use of the discharge
and storage characteristics of the structure to evaluate the impact of an
appropriately sized Test Flood. Wone of the original hydraulic and hydrologic
design analysis was available for this dam.

Guidelines for establishing a recommended Test Flood based on the size and
hazard classification of a dam are specified in the "Recommended Guidelines" of
the Corps of Engineers. The impoundment of less than 1,000 acre-feet and the
height of less than 40 feet classify this dam as a SMALL structure.

The appropriate hazard classification for this dam is SIGNIFICANT because
of the significant economic lTosses and potential for loss of a few lives
downstream in the event of failure of the dam. As shown in the Dam Failure
Analysis section, the increase in flooding caused by failure would cause
property damage at West Street, the four houses just downstream of West Street,
Cheshire Railroad crossing, and the factory near the Cheshire Railroad.

As shown in Table 3 of the "Recormmended Guidelines," the appropriate Test
Flood for a dam classified as SMALL in size with a SIGNIFICANT hazard potential
would be between the 100-year flood and one-half the probable maximum flood
(PMF). Since the risk downstream in the event of dam failure is on the high
side of SIGNIFICANT, one-half of the Probable Maximum Flood will be used as the
appropriate Test Flood.
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The 1/2 PMF flow for this location was established from the flood
insurance study of the Ashuelot River. In this study, a Standard Project Flood
(SPF) flow of 2,860 cfs (equivalent to 1/2 PMF) was developed as the sum of the
SPF outflow from Surry Mountain Dam plus the residual flow from intervening 13
square mile area above the Ashuelot River Dam. A 1/2 PMF flow of 2,860 cfs
would create a stage of 475.4 feet (NGVD) which is 3.7 feet above the spillway
crest and 1.2 feet below the right abutment. The spillway capacity of 4,170
cfs is 146% of the peak test flood outflow of 2,860 cfs.

5.5 Dam Failure Analysis

The peak downstream flows that would result from the failure of Ashuelot
River Dam are estimated using the procedure suggested in "Rule of Thumb
Guidelines for Estimating Downstream Dam Failure Hydrographs." The failure is
assumed to occur with the water surface elevation at the top of the right
abutment, 476.6 feet (NGVD). The outflow prior to dam failure would be 4,170
cfs, creating a tailwater of about 13.9 feet in the channel downstream. This
tailwater would be 3.2 feet higher than the spillway crest.

There are two potential failure modes for the Ashuelot River Dam. The
main dam could fail or the 1,700 foot dike along the west bank of the Ashuelot
River, upstream of the dam could fail. Due to the high degree of submergence,
it is estimated that the incremental dam failure flow resulting from failure of
the main dam would be 1,130 cfs. Failure of the dike, on the other hand, would
result in an incremental flow of 5,260 cfs, or a total failure flow of 9,430
cfs.

The flow from the dike failure would rejoin the Ashuelot River mainstream
within 200 feet, upsteam of the West Street bridge. The flow of 9,430 cfs would
increase the stage from 13.9 feet to 16.7 feet in this reach. The West Street
bridge invert is 12.5 feet above the channel bottom, so the bridge might be
damaged by pre-failure flows. The increment of 2.8 feet cause by dam failure
could cause furtrer damage to the structure. Upstream of West Street Bridge
the factories and stores along the river are out of reach of the dam failure
floodwave.

Downstream of West Street in this dam reach, there are about 4 houses on
the west bank of the Ashuelot River about 15 feet above the channel bottom.
The failure of Ashuelot River Dam would cause fiooding of 2 to 3 feet at these
houses. Due to the relatively shallow flooding and low fiow rates, there would
be little chance of loss of life at these houses.

The flow would attenuate a great deal in this short reach from West Street
bridge to the Cheshire R.R. bridge, due to the small storage released by dam
failure and the extensive flood plain for the Ashuelot River. At the
downstream end of the reach, the attenuated peak flow would be 7,400 cfs,
creating a stage of 15.4 feet. The Cheshire Railroad bridge, which crosses the
Ashuelot River at this point, is about 13.5 feet above the channel, so the
pre-failure stage of 13.9 would cause little damage. The 1.5 foot increase
might cause some damage to the structure.

Just downstream of this bridge is a large warehouse 10 to 12 feet above
the stream channel. The pre-failure flow of 4,170 cfs would cause a stage of
13.6 feet in this reach, and 2 to 4 feet of flooding at the warehouse. The dam
failure flow of 6,400 cfs would increase the stage by 1.0 feet to 14.6 feet,
increasing flooding at the warehouse. Due to the pre-existing flooding and the
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small increment to flooding, the threat to life at this location would be
small.

Downstream of the Cheshire R.R. Bridge, the Ashuelot River runs 1,950 feet
to the Island Street Bridge. For the first 1,000 feet of this reach, there is
little development near the river. In the next 950 feet down to the bridge,
there are more than 10 houses about 15 feet above the stream. Due to small
amount storage released by the failure of Ashuelot River Dam, and the extensive
flood plain of the Ashuelot River in this area, dam failure flow would be
largely attenuated in the undeveloped first 1,000 feet of this reach. The
pre-failure flow would cause significant flooding downstream, but dam failure
would add only a small additional increment to flooding.

Since the pre-failure flow would result in significant overbank flooding
downstream, another failure mode bears consideration. This is the case of the
dam failure under normal flow conditions. If the dam were to fail with only
about 0.3 feet of flow over the spillway (about 100 cfs), the peak failure flow
would be 3,700 cfs. From prior engineering studies of this river, it is known
that the channel capacity about which overbank flooding begins to occur is
about 1,300 cfs. Thus, failure at normal flow rates would result in some
shallow overbank flooding, but not to depths that would result in structural
damage as described above under the dike failure analysis.

The table on the next page summarizes the downstream effects of the
failure of the Ashuelot River Dam.
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6.1

6.2

Section 6: Structural Stability

Evaluation of Structural Stability

(a)

(b)

Visual Observations

1) General
The Ashuelot River dam is in FAIR condition at the present time.

2) Right End Wall

Mortar has eroded from the joints of this wall. The downstream
return wall is partially ravelled. The upstream return wall is in
good condition.

3) Principal Spillway

With the exception of eroded mortar joints, this structure is in
good condition.

4) Left End Wall

This structure has been subjected to a high degree of joint
erosion which is the cause of the high degree of seepage flowing into
the right sluiceway. There are voids in this wall.

5) Wasteway

The center sluiceway opening has been permanently sealed with a
steel plate. The stems of the other two gates are rotted at the
waterline. There is considerable seepage flowing around the gates.
The outlet cutoff wall is completely destroyed.

6) Dike

The dike has numerous trees growing on both slopes and a few
erosion gullies in the upstream slope.

Design and Construction Records

No plans or calculations of value to a stability assessment are

available for this dam.

Design and Construction Data

No records of structural stability analyses are available for this dam.
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6.3 Post Construction Changes

Some filling of the reservoir area has been accomplished along the
upstream left side effectively, eliminating an old dike and sluiceway which
once brought water to a mill downstream. The middle wasteway has been sealed.

6.4 Seismic Stability

The dam is located in seismic zone No. 2, and, in accordance with the
recommended Phase I guidelines, does not warrant seismic analysis.
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7.1

7.2

Section 7: Assessment, Recommendations and Remedial Measures

Dam Assessment

(a) Condition

The Ashuelot River Dam is in FAIR condition at the present time.
There is a high degree of seepage through the left end wall and around the
wasteway openings. Eroded masonry joints are prevalent throughout the
structure.

(b) Adequacy of Information

The lack of in-depth engineering data does not permit a definitive
review. Therefore, the adequacy of the dam cannot be assessed from the
standpoint of reviewing design and construction data. This assessment is
based primarily on the visual inspection, past performance, and sound
engineering judgement.

(c) Urgency

The Engineering studies and improvement described herein should be
implemented by the owner within one year of receipt of this Phase 1
Inspection Report.

Recommendations

It is recommended that the services of a qualified registered professsional

engineer be retained to evaluate:

a) Investigate the source of seepage through the left end wall.

b) Review the need and prepare plans for rehabilitation of the wasteway
stucture.

c) Prepare plans for reconstruction of the concrete rutoff wall at the
wasteway outlet.

d) Mortar all open stone masonry joints and repair ravelled wall.
e) Develop a method to remove all trees and brush from the dike,
including the roots, and backfill the resulting voids with suitable
compacted material.

f) Prepare plans to regrade and design slope protection for the upstream
slope of the dike.

The owner should implement the findings of the above engineering studies.
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7.3 Remedial Measures

It is recommended that the following remedial measures be undertaken by

the owner:

7.4

(a) Remove all vegetation from the downstream face of the wasteway
structure.

(b) Implement a program of annual technical inspection of the dam and its
appurtenances including operation of all outlet works.

(c) Develop a plan for surveillance of the dam during and immediately
after periods of heavy rainfall and a formal downstream emergency warning
system for warning downstream residents and officials in the event of an
emergency.

(d) Implement and intensify a program of diligent and periodic
maintenance.

Alternatives

There are no meaningful alternatives to the above recommendations.
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APPENDIX A
VISUAL CHECKLIST WITH COMMENTS




Inspection Team Organization

DATE: October 17, 1980

PROJECT: NHO0100
Ashuelot River Dam
Keene, New Hampshire
NHWRB 126.01

WEATHER: Clear, warm

INSPECTION TEAM:

Nicholas A. Campagna Goldberg-~Zoino & Assoc.

Wwilliam S. Zoino GZA
Jeffrey M. Hardin GZA
Andrew Christo Andrew Christo Engineers
Paul Razgha ACE
Carl Razgha ACE

NHWRB Representative Present - Gary Kerr

Team Captain
Soils
Soils

Structures
Structures
Structures

NGTE: Tom Gooch and Richard Laramie of Resource Analysis Inc., performed
the hydrologic inspection of this dam on October 3, 1980.



ASHUELOT RIVER DAM October 17, 1980

Keene, New Hampshire NH00100

CHECKLIST FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITIONS AND REMARKS
GENERAL PR

Crest Elevation 477.0

Current Pool Elevation 472.0

Maximum Impoundment to Date Unknown
Right End Wall Mortar eroded from

joints. Downstream wall
partially dislodged.

Principal Spillway Mortar eroded from
joints.
Left End Wall Mortar eroded from

Joints. Voids up to

1 square foot in masonry.
Seepage into tunnel in
excess of 200 gpm.

Wasteway

Sluice gates Center gate permanently
sealed with steel plate.
Stems of adjacent gates
Rotted at waterline.
Seepage flowing through
gate openings 100 gpm at
left gate, 50 gpm at
right gate.

Forebay Walls Vegetation flourishing
in stone joints. Joints
eroded.

Tunnels Joints eroded on
right wall of right
tunnel (left end wall)
Joints in stone apron
PR eroded. Outlet end of
concrete floor of left
tunnel eroded exposing
reinforcing steel.
Concrete cut-off wall
destroyed.
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ASHUELOT RIVER DAM

Keene, New Hampshire

October 17, 1980
NH00100

CHECKLIST FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITIONS AND REMARKS
Dike PR
Surface Cracks None noted
Pavement Condition Not applicable
Movement or Settlement
of Crest None noted
Lateral Alignment Good
Vertical Alignment Good
Horizontal Movement None noted
Condition at Abutments Good
Indications of Movement of
Structural Items on Slopes None
Vegetation on Slopes Trees and brush are
extensive on both slopes.
Erosion of Slopes Few erosion gullies
up to 1 foot wide and 1
foot deep along dike on
upstream slope.
Rock Slope Protection None noted
Unusual Movement or
Cracking at or Near Toes None noted
Unusual Embankment or
Downstream Seepage None noted
Piping or Boils None noted
PR
A-4




ASHUELGT RIVER DAM

Keene, New Hampshire

uUctober 1., 19cU

NHO0100

CHECKLIST FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITIONS AND REMARKS

FR

Foundation Drainage

Features None noted

Toe Drains } None noted

Instrumentation ‘ None noted.
vR
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APPENDIX B
ENGINEERING DATA
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- Keene Housing Authori

E1L RECYCLED PAPER

. T
Crsetss }. Monene TCLEPHONE 3208270 K\
Cuy Asvwney

June 24, 1977

Mr. Allen X. lewis, P.E. ' :
Fish & Game Engineer

State of New Hampshire

Fish & Game Department

Box 2003

34 Bridge Street

Concord, New Hampshire 03301

Dear Mr. Lewis:

By your letter of January 26, 1976,‘you asked for a lease of the dam-and

water rights on Long Pond in Lempster, on the assumption that these righ
are owned by the City of Keene.

In a series of complicated transactions related to the construction of
elderly housing, the City of Keene did acquire some rights on the Ashual«
River. I have had a t\itle search done recently to determine precisely
what interests we stil) have, and I find that on September 30, 1971, the
Town of Lempster took the water rights at Long Pond from the Keene Housi:
Authority for non-payment of taxes in the amount of $5.41. This occurrec
before the City of Keene \cquired any of these properties, so that it woi
appsar that we never did have any rights at Long Pond. *

For your information, ights on the Ashueldt Pond were conveyed by tl

unknown buyer, which I believe to be the

Ashuelot Pond or Lake ijdtion. The water rights at Millen Lake wvere
sold by the Keene Housing AU rity to the Millen Lake Association. The
vater rights at Sand Pond were¥sold by the City of Keene to the Sand Ponc

\Association. |The rights at the old Faulkner and Colony Dam just off West

treet in Keene are owned by the City of Keene.~jrouy v¢ Auv e itr)

~

It would appear that any lease of the Long Pond water rights would have t
be negotiated with the Town of Lempster.

I apologize for not answering your letter sooner, but I have been somewhe
confused as to who owned what until we had the title search and got the
matter straightened out.

Very truly yours,

(EZQiUTCILo(£1§VWWOhkﬁ

Charles H. Morang, City Attorney

CiiM/bxh iy
cc: Peter Cheney, City Manager 0" V4 VL e
' R 2 kf:1 D\[ML

- o OTHE
sge 1360t Fie€ F Lo 19N

e TTERS RELATED TO THIS OPE ‘
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State of New Hampshive

WATER RESOURCES BOARD 37 Pieasant St.

CONCORD

October 6, 1976

Mayor George M. Rossiter
City Hall
Keene, N. H. 03431

Gentlemen:

Under the provisions of RSA-Chapter 482, Sections 8 through 15,
the New Hampshire Water Resources Board is authorized to inspect
all dams in the state which by reason of their physical condition,
height, and location may be a menace to the public safety.

The dam structure (Dam # 328 03 )} located on your property in
Ashuelot River—Keene,N.H. was inspected on October 1, 1976

and as a result of this inspection no discrepancies were found

at the time of the inspection which would require any corrective
measures. '

This letter is provided for your information only. If you have
any questions, please feel free to call or write.

Sincerely,

George }. McGee, Sr.

Chairman

GMM/SCB: L

LTI 577999999 039,454
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NEW HAMPSHIRE WATER RESOURCES BOARD

INSPECTION REPORT

Town: [ L] Dam Number: ) -
Name of Dam, Stream and/or Water Body: /Gé?‘\ v C,C'\
Owner: ‘ Clil{ Telephone Number:
Mailing Address: | 5 ’77 R
Max. Height of Dam: [T / Pond Area: 14 Aa Length of Dam: ) p] 90
FOUNDATION:

\ .
S Owrflon _sp, . 1347

5 € obord /

S \-\,opcf\‘Q gigg} QJIQ]D&‘-’I \Y\o"mvn%\;z

ABUTMENTS : P - AT c:t ?oo r’ ﬁLd@Z

f

EMBANKMENT:

I

l Note: Give Sizing, Conditicn and detailed description for each item, if applicable.
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SPILLWAY: Length: ) 371% Freeboard:

SETPAGE: Location, estimated quantity, etc.

/T Mowe

Changes Since Construction or Last Inspection:

Tail Water Conditions:

Overall Condition of Dam:

Contact With Owner:

Date of Inspection: ] OC,A(A[ é
Moo n e &

Class of Dam:

Signature

Date

Suggested Reinspection Date !49 SE%i)

I/ il
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October 8, 195L

Yr,. Sheldon L. Barker
Barker Realty Company, Inc.
LB Central Square

Keene, liew Hampshire

Dear )r. Barker:

- As a result of your letter of Gctober
to inspect your dam in Keene yestercay.

T contacted the cargtaker ol\the plant and went out
to the Ja- with him.

isa o make of the structure.
the condition of the gate
her several years but show
3 the dam was not going; to
s it might be an appro=-

I have very lit{le cX
One thing; that deserves sone
sterns. These probably are good
signs of rot.ting at thewg

Very truly yours,

Leonard R. Frost
Water Resources ingineer

1r::c




Barker Rearty Company, Inc.
48 CENTRAL SQUARE KEENE, NEW HAMPSHIRE

October 4, 1954.

Mr. Walter White,
Water Resources Board,

Concord, New Hampshire.

Dear Mr. White:

This is to inform you that we are planning to open the gates at
the Faulkner & Colony mill property on Wednesday morming, October 6th.
It would seem to me that by Thursday it would be possible for your
men to inspect the dam. ﬁe will continue to operate without the
flash bogrds on at the present time,

Very truly yours,

e - e
Clhdldo s Lozntect
' « ’//' T
7 4 {
o ol . (/ ¢
Sheldon L. Barker - /ﬁ"a T Y
) ," /‘,ﬁ 5 ,.' 'q/ B -t \LL
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EEPORT ON FAULKNER AND COLONY'S DAM, KEENE, N, H.

On 27 May 19LK, th§ writer inspected the dam owned and operateld by
the Faulkner and Colony Manufacturing Compaﬁy of Ksene, New Hampshire. An independ-
ent inspection of this dam‘waa made at the same time by an engineer of Charles T.
Mair, Incorporated of Boston, for the owners.

As the owners had arrangezygraming the water from the ponded area
it was possible to inspect both up and downstream faces of the dam., Near the up-
stregm face snd about mid-way of the spillway there was a depression in the material
forming the bottom of the pond indicating that at aouetime there had been some loss
of fine materiél due to leakage under the dam. The extent of this leaknge appeared
to be small and not sufficient to cause concern. A thorough examination of the
downstream face of the dam failed to disclose the outlet of this leakage., The owners
propose to check this condition further by use of colored pigments so that the
course of the leaxage nay be determined, if it skill exists, prior to placing e
seal over the depression,

Gonsi&erable erosion has tsken place at the toe of the existing stone
spillway., This action apparently has been slow and there is no evidence that it has
or will erdanger the dam. There 1s evidence of a sheet timber pile cutoff extending
elong the toe of the spillway. For a corsiderable distance the top portion of the
piling has been broken off, The remaining portion of the piling should prevent any
serious undermining of the spillway. '

At the southerly end of the dap there are three gates wnich were in
very good working condition and when closed showed very little leakage. The slulceway
for the gates is divided into three parts by stone masonry walls which support stone
slabs covered with earth. The bottom of the slulceway is paved_with heavy stone slabs

sinilar to the spillway, It is the intention of the owners to point up and grout the
B-11




REPORT ON PAULEER AND COLOXY'S DAM, KEEKNE, N, H.

Page -2.- (Continued)
Joints between the stones where necessary to prevent wedging action from ice
during freezing weather,

In general the dam is in excellent condition. It is evident that
it has been carefully maintained. Because of this maintenance and also of tﬁe
type of‘material, heavy well laid cement stone masonry, used in the construction
of the dam there is nof question as to the stability and safety of it,

Submitted,by

: Ho E. Langle)’
Bridge Engineer.

B-12




Bay 25, 1944

i

/\ ‘
/ !

i

/
lr. Earold Lanflgg
State Lirhwmy Dg-arfaent

Concord, New Lan*s*f”*/’ﬁ

Dear Hr.(}anglqyu
- e
Confirming our tcley*ﬁﬁ& conversa-
tion of lay 24, 1 an e'cloain~ our Yolder on
the aulimer & Colony agnAacturin“ bOWDanj ]
da~ at ieene, licw Hanoshire,: for jiyr ‘informa-

ticne -\ -
I have notifind a s John/FEUlkner Jr..
Ircsicent, that ;cu would in péere tcmo

rnorning, Saturdu;, to ingfect this dan /Tﬂank

you for your coo~erations
Very: Ary y
al*or G,

Acting Gh\_zzpn

v
enc: folder
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SALES AGENTS
C. H. SCHMIDT & COMPANY
14% BROADWAY. NEW YORK CITY
Tel. CHickering 41072

JOHN C. FAULKNER, JR.. President

WINTHROP FAULKNER. Traanrer e B
FLANNELS

FAULKNER & COLONY MANUFACTURING CoO.
WOOLEN MANUFACTURERS — KEENE, N. H.

Tel. 1886-887

Mey 22, 1944.

Richard 8., Holmgren, Chlef Engineer
“ater Control Commissicen
Concord, New Hampshire

Dear Sir:

Re: Dam Inspection, referrinc to our
letter of May 20th,.

Our plans sre ss follows: 3Inspect ths up strean
si4e of the dem Saturdsy morning, May 27th between 8B L. M.
and 11 £. M.

Ve expect to close all the gates by 1l o'clock
to noon on Saturday and therefore plan to inspect the
down streazm side of the dam shortly after closing the gates
es we believe we have made sufficient arrangerments for
the back water to be very low as soon as the gates close,

If anything, such as heavy rains, interferes with
this program, we shsll let you know.

Plesse advise usg if you care to come over snd
make 2 state inspection.

Very truly yours,

FAULKFER & COLONY MFG. CO.

N ot )
(::9=- Zresicdent

JCFJR: 1T

N 'J" . . .
R-14 LW/{)J ,[")“__ geA S e
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SALES AGENTS
_ C. H. SCHMIDT & COMPANY
WINTHROP FAULKNER. Treasurer 3 20 1450 BROADWAY. NEW YORK CITY
EST. 1815 B Uy Tel. Cﬂkker'ml 41072

R BV
FLANNELS

JOHN C. FAULKNER. JR., Praident

FAULKNER & COLONY MANUFACTURING CO.
WOOLEN MANUFACTURERS — KEENE, N. H.

Tel. 1886-1887

May 20, 1944.

Richard S. Holmgren, Chief Enginser
Water Control Conmission
Concord, New Hampshire

Dear Sir:s
We plan to have the mill pond drainesd so that the upper

part of the dam oan be inspected Saturday morning, May 27th between
9 and 11 o‘ocloock.

We then propose to lat the water into the mill pond,theredy
dropping the back water level so that the lower part of the dam
can be inspected Sunday morning, Hay 28th. WPﬂ’—'lf" Sat pgen.

If nnything, such as heavy rains interferes with this prograa,
we shall lst you know, /

Pleass advise us if you care to ocome over and make a state

inspection,
Very truly yours,
FAULKNER & COLONY MFG. CO.
By
| ; z Preaident
JCFJR ;MF

B-15



Aupust 7, 1941

Faullmer & Colony Mfg. Company
Keene
New Hampshire

Centlemen:

vent, thers will be no inspection at
s0 request.

Very truly yours,

Roland S. Burlingame
Assistant Englineer

e

RCD:C1B

B-16
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

LOCATION STATE NO. ...226,.0}
TOWN . ooveerererrennen. Keene : County . Cheghire.
Stream ......ccovveee.e. Ashuelot. River............
Basin-Primary ..............conn Ry : Secondary Adghualot
Local NamMe .. ceesesnesessensenes :
Coordinates—Lat. ......... 42°..851.£.6,Q00.......... : Long. 72°.15'—10,500.

GENERAL DATA
Drainage area: Controlled.................. Sq. Mi.: Uncontrolled .................... Sq. Mi.: Total..... L3 Sq. Mi.
Overall length of dam .......»6Q.ft.: Date of Construction )
Height: Stream bed to highest elev......... 1 .7.'...:..ft.: Max. Structure 12317 ft.
Cost—Dam ....ccceevrvevrveneire e, .2 ReSErvoir .

_DESCRIPTION Masonry Spillway with Earth Dike °
Waste Gates - GTanite blocks, Qoncrete, Stone & Earth

WP et st ts et s as st e s st se SRR SR S e a R e AR eSS ARS8 44 g S bt eSO et s rans e s bes b s e A barebesaborroratntenren
Number .............. < TIPSO - S ft. high x 8. ft. wide
Elevation INVErt woveorvecoeeceree ol beveoeeesonsesoseesseees : Total Area ........ i 8q. ft.
HOISE ettt e e e s st s e seae s e e en rarssbEsE e e b sr s s e e a e R e R e e SRR SRR E SRR e e R e R TSR RSt e R bR e R e AR R R e ns sm R e serane
Waste Gates Conduit
Number .. eeenens b €:3 -3 o £ 1) 1< OO OO SOOI OR OO URURU RN
SiZ€ v, ft.: Length. FE.2 ATCA .ceeerrrcrcenserrcnteennrreenstemsessassssrsssnessnsassssseronens sq. ft
Embankment
THPC oottt treeme et rtste et ses s e s et ebetse st st ers s a8 LRt eSS ven s e s ase b erenResasaFaRe RS Eore P An e PR ERe SO RO RS E S Y et s b ne st eene b eRaReS et ensaonnasennameeesans
Height—Max. .. T2 MIDL et r et sse s asnoseroressar s seneaens ft.
Top—Width .. L ELRV. e tsnse st s esassst st et re s eananns ft.
Slopes—Upstream ..o, 103 « VOISR : Downstream ........ceecernneennen. ON cererrrertrereeeersesessaenes
Length—Right of Spillway ...oecrcrnnccnrercnnns 1 Left of SPILIWAY oottt esemse e e
Spillway
Materials of Construction ... Maaonr}'/ .......... taeeaese et stas et n s re st eaes
Length—Total ....... et ..ft.: Net 13417 ft.
Height of permanent section—Max. )th Min. ... reetrssoesanea st et saa st a st saa st e e s e nanasnesns sone ft.
FlashbOardS—TYPe .ouoeoioeeceeeerecsesssssssesseee s stesssessssasesssssssssssans : Height ............ RQeQl, ft.
Elevation—Permanent Crest ......... 472 oo, : Top of Flashboard ........cevoeeeencnne
Flood Capacity B840 o, Cf8. e 80.. . cfs/sq. mi.
Abutments
Materials: ...t e .
Freeboard: Max. ......ccccoc.u... 8a0 . e, b ST, 1 1 T eeeveeereriaeess ft.
Headworks to Power Devel.—(See “Data on Power Development”)
OWNER ... Faulkner & Co  MLZ CO
PRI »
REMARKS Water for processing and boilers
BR-19
Tabulation By ... AA N &ARL.T.ree Date ........ December.27.,.1938a. ...
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE

LOCATION AT DAM NO. ..... 128.01....
Town o Keene . e, County eeveevevereennnann! ChesBixTe........ovenn,
SEFEAIM v BBBUOLOT ettt st e ettt seesteeeeeaneas
Basin—Primary ......ccccceed conn.Reooor : Secondary ........... Ashuelot Be...eoeeecennn.
L0CA]l NAIME ..civiririrninccnniniineneriineirsstensanteossnessssesiess  sossessinessnssasssssssssssssanasnnessossntesasssssssssssssasssmsnssesssssersssassnas

DRAINAGE AREA
Controlled ........ccee.e. Sq. Mi.: Uncontrolled ................ Sq. Mi.: Total .......... 113...ee Sq. Mi.

Surface
. Point Head Areg Volume
Feet Acres Acre Ft
(1) Max. Flood Height cccvrrrririviiiiies rttvreirersenrnieseenesseees evessseessesssessssnseeseen
(2) Top of Flashboards = .ucvccciiivcciect rrrvstttrrcvcsnnisiirese eeeseesesseseeeesesssennens
(3) Permanent Crest .riiiviiiieriiiees seereseesessannesssesaneens e enn
(4) Normal DrawdoWl cvcevvcereiereeeiisiees seeeecsnsenes B 18 J rereesesnranees
(5) Max. DrawdOWIn = ccrrrrvcvvvrrierireiiines eeececscessccsenssmnnenntoss eeesessssesssssssssenaseneee
- (6) Original Pond = ccrrrrrrrrvviiveeess eeeeereseessesenereresestess aeeseeseesessesesssesasnenes
Base Used ... : Coef. to change to U.S.G.S. BASE .ueeeerrrreriireniierinrenerrisresesecoseeennsesrrssnsssessses
RESERVOIR CAPACITY
Total Volume Useable Volume
Drawdown =000 ereeerreenenes ft. [SUTUOTIURURIUROROORON: . 2
Volume = e, ac. ft. e ac. ft.
Acre ft. persq. mMi.  vvviriieee evvesereereessressesessrans
Inches per 8Q. Mi. = ciinniisise reeesssessesesnssessssenenns
‘r USE OF WATER ................. Water for processing and boilers ... ... .. . .~~~
OWNER ... Faulkner & Co., Mfz CO e
‘ REMARKS
‘
Tabulation By ..... A AN & . R.L. T Date ....... Necembex. 275 32388 oo
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/ JOHN C. FAULKNER. JR., Prasident

MENSWEAR SALES AGENTS
FAULKNER & COLONY CO. OF NEW YORK, INC.
51 MADISON AVE., NEW YORK CITY

o
(’.

FLANNELS

WINTHROP FAULKNER, Treaserer

WOMENSWEAR SALES AGENTS
C. H. SCHMIDT & COMPANY
3450 BROADWAY, NEW YORK CITY

FAULKNER & COLONY MANUFACTURING CO.
WOOLEN MANUFACTURERS

) 7—(” ol . KEENE. N. H.

!

October 19, 1938

// New Hampshire Viater Control Cormission

/ Concord, New Hampshire

Attent Mr. Richard S. Holmgren, Chief Engineer

Gentlemen:-

Because you did not send us duplicate corles

to i1l out on our various darms, I will try to answer them

all by this letter.

A. The dams 1n quesation belngzour danm

here &t the mlll, dam at Ashueloft Pond in Vashirgton, dan

at Sand Pond in VYiashington, dam at Long Pond in Leominster -

and the dam at Millen Pond in Viashington,

l. None of these cdams were injured.

3. The only dam tkat had flashboerds

0?f were in Keene and these boards were all pulled before

the flood got too high,

4. . The maximm height of water over

the permanent crest of spillway

DPam at
" "

" "

R-21

was as follows:~

the Mill
Ashuelot Pond
Sand Pond

Long Pond

}¥illen Pond

5t

41t6 5

3!

About even with
the spillvaye.
23/31
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N. He. u!ter Control Cormission 2. October 19, 1938

; ( : S« The day and the hour that the maximum

flood reached the dam was as follows:-

At the M1ll Pond - approx. 12:30 A. M. on
September 22nd.

At the other ponds, probably :sometime during
September 21st.

6. There 1s plenty of other interesting information
but I will confine my remarks to stating that the covered bridge
building over the dam et Keene was blown down stream in two
.parts by the hurricane.

For the past two weekends we have made very
minor repairs to the dam in Keene, such as polnting up the
cracks, etce

The dam at Long Pond appears to be in safe

condition because of its stone backing but the front 1s made

———

of a wooden apron of heavy planks and these have leaked for
the past few years so that the front does not ordinarily holé
the water back to the spillway level.
If there 1: any other information that you
require, please do not hesitate to call upon ﬁs.
Very truly yours,

FAULKNER & COLONY KFG, CO.

B¥=b>;3;;;AaJkk~4A£>\,
JCPJRE ’ President

' B-22
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NEW HAMPSHIRE WATER RESOURCES BCARD

INVENTORY OF DAMS AND WATER PQOVWER DEVELCOPMENTS

DAY
BASIN Lonneéelo.v? Ne, 7 /350/ TugAe
RIVER A 50 ' MILES FROM NOUTH J£./S DWA.SQMI_. L Fre
DOWN e OWNER f,g:,,/h,“c_/_fém 2 lniss /f//j 7
LOCAL NAFE OF DA .
BUIL?Y DESCRIPTION Y Y Rt LT //7,7_;,\‘,,., Af}

- ’ ' Frgurts Ree o o
POl AREA-ACRES /S 7 DRAVOOUN Fr.. PCND CAPACI.Y-ACRE Fi.
HEIGHT-TOP 70 BRED OF STREAM-FT. # /-~ HAY. MIN,
OVERALL LENGTH OF DAM-FT. /{7 .TIAX. ‘FL“OOD‘]{EIGT_E"“TT ABOVE CREST=Fr.
PERMANEMNS CREST ELEV.U.3.G.S ."‘ff' ' 72.0 LOCAL GAGE
TATLWATER ELEV.U.S.G.S. 4£2.7 LOCAL GAGE
SPILILWAY LENGTHS-FT, —L%«" /34, FREEBOARD-FT._ 4.1’
FLASHBOARDS~TYPE,HEIGET A3OVE CRES. 2.0
WASTE GATES-NO. WVIDTH MAX.CPENTIIIG DEF:H SILL BELOW CREST.

2 A A 7.5
4
REMARKS A,/ -~/ %0 Rerm T2 08 Ay LS LE3.
zs/j/,’n‘f'z‘.//// ctlicv AL S Horad tiploe G907 7S

DA s 8 1"f1'f"£d, /?3@[%7/054

PCWER DEVELOFPIMELNT

RATED HEAD C.F.S.
UNITS NO. HP FEET FULL GATE KW MAKE
H S PSe.
Est M3 AL

. A -
US}B &wfr I’;zn/l’u L1l PDECr Lo A BCsiag f o foyT . 2
/
Ludrgnl i nige fr:x',, Lo i ans /7
4 ’
REINARES [")',',»'f/f‘: T R ,—~':‘,-;,[4/: j_;’, pr
; - nn £ , . (\-\ . '. - /L‘ D
T e [ TC0 Lt Aeirnsr pprca ser pop oot word e XSS PIE-T RS
MR RN YL TR 'Ic.—‘-‘../,‘--, 2 [’.‘. . - ,j;’,'fr.:,ll /“"r VAN AT /{r» LJ‘ZJL"'
it Sl ppm S LA o ke g A Cm Enrde moc 5070t and e S
"""-.:’G‘ l‘/-l.':f,' C,", e “"-('- s
b
t
1
Ty
e, T =z - .
LATE S L T PEC 173 fE -
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I

In conformity to & letter written by Treasurer Winthrop

. gt L T ey, W T

Faulkner, of Faulkner & Colorny Manufacturing Company, their dam

at Keene was inspected on the morning of June 6, 1936. The dem
bad“Been completely dewatered. The spillwsy sbutments and gotes

of this dam are of cut granite, lzid in cemeni, znd no damage what-
ever was done to this structure. Smzll anounts of the cemsnt along
the joints hzd worn away during the past years, and the Cowupany's
inspection wos made to determine the amount of ceuwent gun work that
could be done to improve its condition. There are very long dikes
connected with this development. During the flood this was cut
through. The dike has been replaced, the sides sodded end suall
trees planted to deter washing in case of ary futurs floods.

D. ¥W. &.

B-76
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1ate of Nrw Hampahire COPY 12¢.0/

#LIC SEAVICE COMMISSION

April 28, 1936

J» C. Faulkner, Jr. Prssident
J Tanllmer & Colony Company
Keeny,Hew Hampahire

Dear Sir:

Replying to your letter of April 21, 1936.

Ansroring yomr {irst comment; "Dumage to dams of
indnstrial conterns aa re;zorted to the Gtate Planning and
Dovalorment Comalssion, and by them reported to the Public
Sorvice Comalasion ipril 10, 1936%., The information we ro-
calvnd a3 stated in our lotter was as follows, "Keene,
Foulicher & Colony Hfz. Co., Dilces washed out.*

Angwering your second commen$?

Conatruction and reconstrction ( which ‘ncludes
repairs) having to do with dans, dikes, peanstock and flume
{ intakes, sluice zates, sluice ways, gates spillvays, and
flashboards, i1s sobject to aprroval by the Public Ssrvice Com-
mission, and covers all parts of structures holding dack and
controlling water under a head, for this reoason the Q-3 was
onclosed. The questions as to flowags, etce., ars of inmportance
in connection with new projectis, and in existing da=ne 1f 1t is
intendsd to raise tho height of the dan permanently or by flaghe
boards., Repalirs to the dikes having been rmde before you re-
celved our lotter, I can ses no reason why you should now file
the ({unestionnaire-Jtatement,

Wo would Lowever arpreciato being advised when you
propose lowering the water to make inspection.

Thanking you, ws are,

Yory truly yours,
e Re PUBLIC SIRVICI COMMISSION

i Sarmel J. Lord
sJL/he B.27 Eyde Png.




LN C. FAULKNER JR., President
h1THROP FAULKNER, Treasurer

/26.0/

SALES AGENTS .
FAULKNER & COLONY CO. OF N. Y., "\(.
51 MADISON AVLE. NEW YORK CITY

| red 4o T 7o) i CE
i [ Secty, D

S
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X - mcﬂ"_"w 7--1.
FLANNELS LR e o

& COLONY MANUFACTURING CO.1525
WOOLEN MANUFACTURERS & 2L ..o S i o

— e R

! Swain - -
‘I\LJ — KEENE, N, H. —

April 21, 1936

New Hampshire Public Service Cormission
Concord, New Hampshire

Att: Samuel J. Lord
Hyd » Enge.
Gentlemen: =

Replying to your letter of April 17th.

In the first place, we do not know what report
you"rafer to dated April 10th as follows - "Dikes washed
out”.

In the second place, you enclose a Questionnaire-
Statement regerding repalrs to dams and flowage.

We had a wash out in our dike during the recent
flood which was repaired within a few days after the flood
was over. As to the dam, we own the whole dam and all the
land., We contemplate no particular repairs, but will
undoubtedly drop the water somewhat lower later on and will
give it an inspection, altho' we doubt 1f the few extra
inches of this flood, over some of our previous floods,
were enough to do any harme The construction of the dam is
such that we fail to see how there could have been any 1ice
damage. '

If you wish this questionnalre filled out we will
be glad to do so, but would ask you to send us another set

of blanks 80 that we may make a duplicate for our files.

Very truly yours,
FAULKNER & COLONY MFG. CO.

F et
President
JCFJR:A

B-28




 otate of New Hampsiyire C O P Y /ZKO/

PUBLIC SERVICE COMMISBION

4pril 17, 196

Pzullcnar & Colomy ifg. Coe.
Keene, linw Hupshire

Decr Sirss

We heve at band a report duted April 15, 1975, as
follows:

* Dikea washed out. "
Agsuning that you plez to recomstruct, we zre cili-~
irg your attention to Chapter 218 of the Public Laws, Lections
1% to 22 inclusive (coyy enclosed). %s cre also enclosing &

Cuastionnaire~-Stutsment, Plsase £i1l out and return tha Statee
ment to the Comamission before beginning roconstruction.

Very truly yours,
N. K. P08LIC SERVICE CO:RISSION

Sanuel J. Lord
Hyde. Eng.

" B-?0




126 .0/

Keene (Cheshire County) Inspected June 13, 1930.

Page 18 #1

§?Qlkner and Colony

Stone dam. Spillway runs the full length. The gatea
were working O. K. The dam is in good condition. Consicerable
repairs have been mace since 1925. All masonry pointed up. New
concrete base where the mechanicel gates cpen. Dikes all in
good condition. Ten foot head and about forty horse power de-

velopment. Very small seepage reported when dam is not over-

flowing. ZFour and one-half inch overflow on day of inspection.
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APPENDIX C
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1. Reservoir Area From Left Abutment

2, Spillway Crest From Left Abutment

et I @ GENE SR e




3. Downstream Left End of Spillway Showing Portion of Gate
Structure at Left Abutment

i -+
:;Yjﬁhnﬂaigf.; £ Iy A ¥ e
4. Right Abutment and Endwall From Downstream Side
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5. Gate Strucﬁure From Downstream Side - Note Concrete
‘ Slabs Placed on Bank for Slope Protection
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6. Gate Control Mechanisms - Note Miséing Stem on Middle
Gate

7. Interior of Sluiceway Nearest the Spillway - Note
Seepage Through Masonry




e

A
4

0
)

s,
N 35




APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS




RESOURCE ANALYSIS

a Camp Dresser & McKee fir~

Ashuelot River Dam

The elevation of the Ashuelot River Dam given below is based on
field notes, FIS data, and USGS Quad Sheet information. The sketch is

looking upstream at the dam from below.

|

CV' 2 IASE Qw s ae
Foo! _ Lot 134 e
D. e putluraf

3rnd, sf’“’w‘i/r_/
! e

l 3

ﬂ; Kbt g2 8 FEaasy
J

P 9,9/' gVl A myl

, s > S
hi- 7l F“ Yod e F merm -

Stage-Discharge Curve

For the calculations of the dam's stage-discharge curve the three
gates, which appear to be inoperable, will be assumed to be closed.

Thus, 07 = 08 = 09 = 0 for all water surface elevations.
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RESOURCE ANALYSIS
a Camp Dresser & Mcwee '™

for 0<h<4.9
Q,=0Q,=Q,=0Q=Q, = 0 C=3.0 for a
272 37 Y57 Y8 broad-crested
32 concrete weir
Qg = 3.0 (134) (h)
for 4.9<h<6.1
Q, = 2.8 (20) (h-4.9) (.5(h-4.9))*/?
1 = . -2. . - N
_ i 3/2 (C=2.8 for a
0, = 2.8 (700) (h-4.9) broad-crested
concrete weir
Q3 = 2.8 (100) (h-"‘-9)3/2

all others unchanged

for h 6.1
- 2.8 (60) (h-6.1)3/2

L3
(Sa}
1

Qg = 2.8 (200) (n-6.1) (.5(h-6.1))3/2

A1l others unchanged

Tailwater Submergence

Ft high flows the tailwater on the Ashuelot River submerges the
spillway at Ashuelot River Dam. This tailwater submergence reduces

flow over the spiliway. The Bureau of Reclamation's Design of Small

Dams, figure 254, gives a plot of the reduction factor for an ogee
spillway. Reduction for a broad-crested weir is similar. The re-

duction depends on HZ/H‘ with H, and H defined as in this sketch:
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RESOURCE ANALYSIS
a Camp Dresser & Mckee '

The relationship in Figure 254 for the reduction factor, Cl, can

be approximated as:

o
n

1.0 for Hy/H > 0.7

o
n

1.063 - .04096 (H/Hz) for 0.15 5_H2/H < 0.7

Hy, = H - Hl’ where H is determined from linear interpolation from the

2
stage-discharge curve for the Ashuelot River for the first 600 feet

downstream of the dam. This section is shown below:

- N\
/r* i Y
oot ! : B .
S \ /‘/// (S722% 2o
L= 0003 (”Q?% quﬂ“)
klﬁl]‘\":l 'A," COQ ’ \.
rukibacy 0t 0.0C VB3¢ 0 (8%, 9
1o £ =

The stage vs. normal flow relationship for this reach is given on

the next page. This yields the values for H; vs. Flow as shown on Page

D-10.
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RESOURCE ANALYSIS

a Camp Dresser & McKee irm

Stage Hi (Height
D/S of spillway above spillway)=
(ft. Stage-10.7 Flow (cfs)
10 -0.7 1900
10.7 0 2169
11 0.3 2284
12 1.3 2707
13 2.3 3322
14 3.3 4243
15 4.3 5631
16 5.3 7620
17 6.3 10327
18 9.3 13863

If Hy <0, (Q<2170 cfs) there is no reduction (tailwater is below the spillway).
If H1> 0, the reduction factor applies. A BASIC subroutine to cal-

culate the reduction factor, Cl’ is in the program which calculates

the Stage-Dicharge relationship for the dam. The stage-discharge

relationship in the program would not be valid for flows above 15000 cfs,
since at that point the spillway submergence would be so great (;35;0.15)

that the approximation Cl = 1,063 - .04096 TF— would not be valid.
2
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RESOURCE ANALYSIS
a Camp Dresser & Mckee trm

Stage-Storage Curve

The storage at the spillway crest for the Ashuelot River Dam can

be estimated from data available from FIS work, assuming:

Storage =

Depth a;éﬂjnwa‘x(]ength of pool) (pool width)

Depth at spillway = 7 ft. just upstream the dam length of pool = 15,000 ft.

until channel bottom is at spillway level. Pool width = 100 ft.

lac-ft.

W = 120 ac. ft.

Storage = (%i) (100')

The surface area of the pond upstream of the dam can be estimated

similarly:
SURFACE AREA = (length of pool) (Width) = (15000') (100') 15%66
= 34.4 acre.

Assuming this surface area of 34.4 acres and no spreading as the pond

rises:

Surcharge storage 34.4 h

Total Storage 120 + 34.4h

D-11




RESOURCE ANALYSIS

a Camp Dresser & McKee tirm

For the drainage area of 113 square miles,

113 (620(—R%- y(1")

1" of runoff = sg. mi. = 6027 ac-ft.
12" /Ft.
1 ac-ft. = 3557 = 0.000166" of runoff

Surcharge storage to the dam crest = 120 + 169 = 280 ac ft.

The stage-storage curve is given on the next page.

Dam Failure Analysis

Assume failure when the dam overtops the right abutment and dike,

at h = 4.9, 476.6 ft. MSL.

Normal outflow = 4170 cfs

This outflow is significantly greater than the 500 year flow adopted
for the Flood Insurance Study, which was 2860 cfs. Based on the FIS results
it was determined that 4170 cfs would create considerable flooding downstream,
and would cause a tailwater of 13.9 feet at the dam - 3.2 feet above the spill-

way crest. This would also cause a:

13.9 13.9

07+439 - 156" 8.1%

0-12
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RESOURCE ANALYSIS

a Camg Dresser & McKee firm

submergence of the dam at failure, which would greatly reduce failure

outflow of the main dam. The storage above tailwater at failure would

be:

(15.6 - 13.9) (34.4 ac) = 58.5 ac-ft.

There are two potential failure modes for Ashuelot River Dam.
The main dam might fail, or the 1700 foot dike along the west bank
of the Ashuelot River might fail.

Ignoring the reduction in peak flow caused by submergence:

3
. . _ 8
Main dam: Qpl—-?7— \/g W YOY
Y = Depth above stream invert = 10.7 + 4.9 = 15.6 ft.

o]

wb .4 (width at half height) = .4(150) = 60 ft.

3
0, - 787 \32.2 (60) (15.6)2 = 6220 cfs
o 3
Dike: % = 27 Vo Wy Yo
Y= 5 ft
W, = .4 (700) = 280 ft.
3
0, - £ V2.2 (280) (5) 2 = 5260 cfs




RESOURCE ANALYSIS

a Camp Dresser & McKee fim

The failure flow from the main dam would be significantly reduced
by tailwater submergence. The tailwater depth at the pre-failure flow
of 4170 cfs would be 13.9 ft, 80% of the failure height. In their work
on a similar (though not identical) case, Martin & Zovne established a
reduction coefficient for peak failure flow of 0.181 (Martin & Zovne,
"Finite-Difference Simulation of Bore Propagation,” ASCE Journal of

Hydraulics Division, July 1971).

Thus, an estimate of peak flow resulting from main dam failure would
be 0.181 (6220) = 1130 cfs. We will take the 5260 c¥s flow increment

caused by dike failure as the critical case.

Peak failure flow = Qpi + Normal Flow = 5260 + 4170 = 9430 cfs

The flow from the dike failure would rejoin the Ashuelot River
mainstem within 200 feet, upstream of the West Street bridge. The flow
of 9430 cfs would increase the stage from 13.9 feet to 16.7 feet in this
reach. (The stage-discharge curve is given on p. D-9). The West Street
bridge invert is 12.5 feet above the channel bottom, so the bridge might
be damaged by pre-failure flows. The increment of 2.8 feet caused by
dam failure could cause further damage to the structure. Upstream of
West Street Bridge the factories and stores along the river are out

of reach of the dam failure floodwave.




A o

RESOURCE ANALYSIS

a Camp Dresser & Mchee ty™

Downstream of West Street in this same reach there are about 4
houses on the west bank of the Ashuelot River about 15 feet above
the channel bottom. The failure of Ashuelot River Dam would cause
flooding of 2 to 3 feet at these houses. Due to the relatively shallow
flooding and low flow rates, there would bz 1ittle chance of loss of

1ife at these houses.

The stage vs. normal flow relationship for the 600 foot reach from
West Street bridge to the Cheshire R.R. bridge are given on Page D-5.
The attenuation in this reach is calculated on the next two pages. The
flow would attenuate a great deal in this short reach, due to the small
storage released by dam failure and the extensive flood plain in the
Ashuelot. At the downstream end of the reach the attenuated peak flow

would be 6400 cfs creating a stage of 15.4 feet.

The Cheshire Railroad bridge, which crosses the Ashuelot River at
this point, is about 13.5 feet above the channel, so the prefailure
stage of 13.9 would cause little damage. The 1.5 foot increase might

cause some damage to the structure.

Just downstream of this bridge is a large warehouse 10-12 feet
above the stream channel. The channel section in this area is shown

on Page D-19.
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Attenuated Peak Dam Failure Flow 300' D/S of West Street

Reach Storage

Dam Storage Released by Fa

4170 + 5260

11ure)

Qo = pre-failure flow + Qpl(

-failure area)(]ength)

Post Failure area U/S + area D/S - pre

(

6555 + Area D/S

- 2113) (300)

(
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4170 +

)

Reach Storage
storage released by failure

(1 -

Pl

(Post failure ar;a U/s + Area D/S _ pre-failure area) (length)

)

1
33500

- 2113)% (300) (

) STOR

Ture flow + (

i

STOR

" 535

Attenuated Peak Dam Failure Flow at Cheshire R.R. Bridge

pre-fa

3830 + Area D/S

(

3110 (1
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RESOURCE ANALYSIS

a Camp Dresser & Mcree o

-

(62 G519

Chapnel n= O ow

cverfanle n 2 C.06
Slcp; > 0.0003
(enj# 2 spofs

(e (es00)

The stage versus normal flow relationship for this reach is
given on the next page. The pre-failure flow of 4170 cfs would cause
a stage of 13.6 feet in this reach, and 2-4 feet of flooding at the
warehouse. The dam failure flow of 6400 cfs would increase the stage
by 1.0 feet to 14.6 feet, increasing flooding at the warehouse. Due
to the pre-existing flooding and the small increment to flooding, the

threat to life at this location would be small.

Downstream of the Cheshire R.R. Bridge the Ashuelot runs 1950
feet to the Island Street Bridge. For the first 1000 feet of this
reach there is little development near the river, with more than 10
houses about 15 feet above the stream in the next 950 feet down to
the bridge. Due to the small amount of storage released by the fail-
ure of Ashuelot River Dam, and the extensive flood plain of the Ashuelot

River in this area, dam failure flows would be largely attenuated in the
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] RESOURCE ANALYSIS
8 Camp Dresser & McKee firm

undeveloped first 1000 feet of this reach. The pre-failure flow would
cause significant flooding downstream, but dam failure would add only

a small additional increment to flooding.

The tables on the next page summarizes the downstream effects of the

failure of the Ashuelot River Dam.

Test Flood Analysis

Size Classification SMALL (Storage 50-1000 ac-ft.; height less
than 40 ft.)

Hazard Classification SIGNIFICANT (based on economic damages and
possible Toss of a few lives at 4 houses d/s of West Street; West
Street Bridge; Cheshire R.R. Bridge; and factory near Cheshire
R.R. Bridge.

According to the "Recommended Guidelines," the hazard classification

and dam size indicate a test flood between the 100-year and 3 PMF. Since
the hazard classification is on the high side of significant, we will use
a test flood equal to the ¥ PMF flow. The prior Flood Insurance Study for
Keene develops a 500 year flood, and this has been taken to approximate the
3 PMF. The Flood Insurance findings indicate a peak flow of 2860 cfs for
this event which represents the uncontrolled tributary inflow from the 13

square mile area contributing to the River below the Corps of Engineer's

Surry Mountain Dam (D.A. = 101 sq. mi.).

' The % PMF flood flow of 2860 cfs includes the effects of attenuation
. in the Ashuelot River Dam pool, which would be negligible for a basin this

large. Therefore, the test flood outflow is 2860 cfs, and would create a

D-21
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RESOURCE ANALYSIS
& Camp Dresser & McKee fem

peak stage of 475.4 ft. MSL; 3.7 ft. above the spillway crest, 1.2 feet
below the dike and right abutment crest, and 2.4 feet below the left
abutment crest.
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 APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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