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REPLY TO —d
ATTENTION OF: . o
NEDED e
oS

)
Honorable Hugh J. Gallen L
Governor of the State of New Hampshire v
State House e
Concord, New Hampshire 03301 ]
NS
Dear Governor Gallen: A
Inclosed is a copy of the Ward Dam (NH-00262) Phase I Inspection Report, - 1
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 ,-'.‘_j-'.'
keep me informed of the actions taken to implement them. This follow-up -'.'_.-‘_jl
action is a vitally important part of this program. NS
A copy of this report has been forwarded to the Water Resources Board, -
the cooperating agency for the State of New Hampshire., 1In addition, a ":
copy of the report has also been furnished the owner, Mr. Richard "
Clattenberg, West Wilton, New Hampshire 03086. NN
Copies of this report will be made available to the public, upon -....i
request, by this office under the Freedom of Information Act. In the e
case of this report the release date will be thirty days from the date -
of this letter. At
I wish to take this opportunity to thank you and the Water Resources -
Board for your cooperation in carrying out this program. T
-

Sincgrely,

/ Aceession Fer ! :f._. )

Z FTIS CRAsI 7 e

Incl C. E. EDGAR, I11 DTIC TAR '—] -
As stated Colonel, Corps Of Engineets Unnnvjoun(jed !':] -4
Division Engineer Jucrtifilestion n

........




NATIONAL DAM INSPECTION

PHASE 1 INSPECTION REPORT

Identification No.: NH 00262
NHWRB No.: 254.18
Name of Dam: Ward Dam
Town: Wilton
County and State: Hillsboro, New Hampshire
Stream: Blood Brook, a tributary of the Souhegan
River
Date of Inspection: October 17, 1980
BRIEF ASSESSMENT 4, 1472

T

=1

Ward Dam is located on Blood Brook approximately one quarter mile upstream of
the village of West Wilton, New Hampshire. It can be reached from a town road
which intersects State Route 101 in Wilton, New Hampshire. [

The dam*is a gravity arch structure constructed of rubble stone and split stone
masonry, founded on bedrock. It is approximately 260 feet.long and 18 feet.
high. For the purposes of this report, the top of the dam has been taken to be
the top of the training wall at the right abutment. The overflow type spillway
has a crest length of 29 feet.,and is 14.5 feet.above the streambed. There is a
rectangular, stonelined, box culvert passing through the spillway which is
controlled by a vertical slide gate. An abandoned sluiceway at the left bank
Teads to an old mill building downstream which has béeen converted to a
residence. This sluiceway is apparently silted up but leaking somewhat,
according to the resident.

The dam was apparently constructed in 1840 to provide power for a saw mill but
presently is only used for recreation. The drainage area for this dam consists
of approximately 6.6 square miles of rolling terrain which is mostly forested

with some minor development. Approximately 4.9 square miles of this area is Tl
controlled by the Souhegan River Watershed Dam No. 26 which is the subject of a RARS
separate Dam Safety Inspection Report. o
The dam is SMALL in size and its hazard potential classification is SIGNIFICANT gj
since appreciable economic Toss and possible loss of a few lives could result 4
in the event of a dam failure. The appropriate Test Flood for a dam classified ]
SMALL in size with a SIGNIFICANT hazard potential would be between 100-year {H
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flood and one half the probable maximum flood (PMF). Since the risk downstream

in the event of dam failure is on the low side of SIGNIFICANT, the 100-year
flood has been adopted as the appropriate Test Flood.

The analysis in Appendix D shows a peak 100-year inflow of 328 cfs for the dam. —
Attenuation due to storage in the reservoir is negligible and the Peak Test
Flood routed outflow is 328 cfs, with the water surface at 727.2 feet (NGVD),
which is 2.2 feet above the principal spillway. The spillway is capable of -
passing the Peak Test Flood routed outflow with 1.1 feet of freeboard at the .
training wall right abutment. The left abutment would be overtopped but this
gogld cot threaten the integrity of the dam because the abutment is solid
edrock. RIS

The dam is in POOR condi..on at the present time. It is recommended that the C;fq
owner retain the services of a qualified registered professional engineer to -
inspect the upstream side of the dam and make recommendations for the repair of
all deficiencies, to investigate the bulging of the downstream face of the .
spillway and its structural stability, to investigate the operability of the R
sluice gate and make recommedations for its rehabilitation, and to investigate e
the condition of the sluiceway and penstock and make recommendations for its e
removal or rehabilitation. Remedial measures to be undertaken by the owner
include implementing annual maintenance and inspection programs and developing
a formal written report 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 receipts of this Phase I
Inspection Report.
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This Phase I Inspection Report on Ward Dam (NH-00262)

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

Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

(o > M T

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

W. FINEGAN,
ontrol Branch
Engin€ering Division

Poomedsl Dk

ARAMAST MAHTESTIAN, CHAIRMAN
Geotechnical Engineering Branch
Engineering Division

, MEMBER

APPROVAL RECOMMENDED:

St B 7o o

JOE B. FRYAR
Chief, Engineering Division
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N PREFACE
: This report is prepared under guidance contained in the Recommended Guidelines
I B 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
I - topographic mapping, subsurface investigations, testing, and detailed

S computational evaluations are beyond the scope of a Phase I investigation:
o however, the investigation is intended to identify any need for such studies.

o In reviewing this report, it should be realized that the reported condition of
Lo the dam is based on observations of field conditions at the time of inspection
ﬁ along with data available to the inspection team. In cases where the reservoir
O was lowered or drained prior to inspection, such action, while improving the
U stabi.ity and safety of the dam, removes the normal 1oad on the structure and
S may obscure certain conditions which might otherwise be detectable if inspected
o 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 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.

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 exciuded.
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National Dam Inspection Program
Phase I Inspection Report
Ward 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
permit correction in a timely manner by non-federal interests.

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

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

Description of Dam

(a) Location

The Ward Dam is located on Blood Brook in Wilton, New Hampshire
approximately one quarter mile upstream of the village of West Wilton. It
can be reached from a town road which intersects State Route 101 in
Wilton, New Hampshire. The dam is shown on USGS Peterborough, New
Hampshire quadrangle at approximate coordinates N4249.9, W7148.6 (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 dam is a gravity arch structure of split stone masonry, and
concrete with a 3 foot by 2 foot waste gate, a 29 foot wide spillway, and
a separate sluiceway leading to a former mill building. The dam is
founded on bedrock and is a total of 260 feet long and 18 feet high.

1-1
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1) Left Abutment

The left abutment is bedrock.

2) Principal Spillway

The spillway is constructed of rubble stone capped with split o
stone masonry and concrete. The concrete is approximately 1.5 feet e
high. The spillway is a broad crested weir 29 feet wide and the :
crest is 13.5 feet above the streambed. There is a rectangular,
stone lined box culvert through this section. The invert of the
conduit is 7.5 feet below the spillway crest. No operating mechanism
was available for this outlet.

3) Sluiceway

The concrete faced sluiceway to the left of the dam is controlled
by stoplogs. The upstream opening is approximately 18 inches wide.
This sluiceway leads to a former mill building downstream which once
housed a sawmill.

4) Right Abutment S

The right abutment is constructed on bedrock and consists of
split stone masonry wing walls with earth and stone fill. A concrete .
training wall approximately 3.3 feet high extends across the right
abutment to the spillway section.

(c) Size Classification -

The dam's maximum impoundment of 19 acre-feet and height of 18 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 e
because of the appreciable economic losses and potential for loss of a few R
lives downstream in the event of dam failure. Section 5 of this report o
presents more detailed discussion of the hazard potential. “

(e) Ownership

The dam is presently owned by Mr. Richard Clattenberg, West Wiltor,
New Hampshire. He can be reached by telephone at (603) 654-9881.

(f) Operator hEN

The operation of the dam is controlled by Mr. Richard Clattenberg of izj
West Wilton, New Hampshire. He can be reached by telephone at (603) o
654-9881. \:

1-2
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(9) Purpose of the Dam

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

(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 in 1840 to provide power for a sawmill. The mill building
has since been converted to a house and the water wheels have been
removed.

(i) Normal Operating Procedure

No formal procedures exist for this dam. There is no viable means of
operating the sluicegate at the spillway, and the outlet sluiceway is
apparently silted closed.

Pertinent Data

(a) Drainage Area

The drainage area for this dam covers 6.6 square miles. It is made
up of rolling terrain which is primarily forest with some minor
development. Approximately 4.9 square miles of this area is controlled by
the Souhegan River Watershed Dam No. 26 which is the subject of a separate
Dam Safety Inspection Report.

(b) Discharge at Dam Site

1) Outlet Works

There is an 18 inch wide sluiceway in the left bank leading to an
abandoned mill downstream. This sluiceway is plugged. There is a 3
foot by 2 foot waste gate in the center of the dam with an invert
elevation of 715.1 feet (NGVD). This gate appears to be inoperable.

2) Maximum Known Flood

There is no data available for the Maximum Known Flood at this
dam site.

3) Ungated Spillway Capacity at Top of Dam

The capacity of the spillway with the reservoir at top of dam
elevation (728.3 feet NGVD) is 616 cfs.

4) Ungated Spillway Capacity at Test Flood

The capacity of the spillway with the reservoir at Test Flood
elevation (727.2 feet NGVD) is 327 cfs.

1-3
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5) Gated Spillway Capacity at Normal Pool E;;i
There are no gated spillways. ﬁjﬁ
6) Gated Spillway Capacity at Test Flood L
There are no gated spillways. Ei;i
7) Total Spillway Capacity at Test Flood fiﬁ
The total spillway capacity at Test Flood elevation (727.2 feet
NGVD) is 327 cfs.
8) Total Project Discharge at Top of Dam
The total project discharge at top of dam elevation (728.3 feet i'_
NGVD) is 616 cfs. 2l
9) Total Project Discharge at Test Flood Elevation ?1
The total project discharge at Test Flood elevation (727.2 feet : :
NGVD) is 327 cfs. .
(c) Elevation (feet above NGVD) :fﬁ
1) Streambed at toe of dam: Approximately 710.5 Ei:§
2] Bottom of cutoff: Unknown :;i
3) Maximum tailwater: Unknown ;EE
4) Recreation Pool: Approximately 725.0 S;;
5) Full flood control pool: Not applicable iéi

6) Spillway crest: Approximately 725.0
7) Design surcharge: Unknown

8) Top of dam: 728.3 (right abutment)
9) Test flood surcharge: 727.2

(d) Reservior (length in feet)

1) Normal Pool: 1000
2) Flood Control Pool: Not applicable
3) Spillway Crest Pool: 1000

1-4 ‘:._
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4) Top of Dam: 1000 €728.3 (right abutment) J
5) Test Flood Pool: 1000 : }
(e) Storage (acre-feet) o
R

1) Normal Pool: 9.8

2) Flood Control Pool: Not applicable -
3) Spillway Crest Pool: 9.8 N
4) Top of Dam Pool: 18.8 L
5) Test Flood Pool: 16.4 o

(f) Reservoir Surface (acres) - j
1) Normal Pool: 3 o

2) Flood Control Pool: not applicable

3) Spillway Crest: 3
4) Test Flood Pool: 3
5) Top of Dam: 3
(g) Dam
1) Type: Gravity, overflow, split stone masonry arch
2) Length: Approximately 260 feet
3) Height: Approximately 18 feet

4) Top width: Approximately 4 feet, variable
5) Side slopes: Not applicable
6) Zoning: Not applicable. RN

7) Impervious Core: Not applicable ;ﬁ?ﬂ

8) Cutoff: Unknown xl%

9) Grout curtain: Unknown ;{ZH

(h) Diversion and Regulating Tunnel ;g:
Not applicable ﬁ;j%

;:‘-::'4
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- (1) Spillway o
;I:- 1) Type: Masonry, broad crested weir
h ' 2) Length of weir: 29 feet 2o
» 3) Crest elevation: 725.0 feet (NGVD) \3
E 4) Gates: Spillways not equipped with gates \‘
h N 5) Upstream channel: Reservoir =
, 6) Downstream channel: Blood Brook, steep rocky channel : : ‘
(j) Regulating Outlets

The regulating outlet is a rectangular, stonelined, box culvert N

through the spillway which is controlled by a vertical slide gate. The 3

gate is 3 feet by 2 feet with an invert elevation of 715.5 feet (NGVD). -]

It appears to be inoperable. -]
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Section 2: Engineering Data

2.1 Design Data

this
mill

2.2

2.3

2.4

None of the original design drawings or calculations are available for
dam. Lacking is data concerning the construction of the sluiceway to the
building.

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.
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Section 3: Visual Inspection

3.1 Findings
(a) General
The Ward Dam is in POOR condition at the present time.
(b) Dam
. .. (1) Spillway (See Photo 1,2, and overview)

This stone masonry structure was constructed as an arch. A
tunnel outlet is Tocated near the center of the structure. The
tunnel walls and roof consist of granite, and have been reinforced
with steel plates. An inclined, steel, sluice gate was observed at
the upstream end of the tunnel. A pressure relief gate is mounted on
the steel gate, and is approximately 8 inches in diameter. Minor
seepage was observed flowing through the tunnel. The gate operating
equipment is either submerged or has been removed from the site.

-

The rubble stone masonry spillway is founded on bedrock at its
left end, and either bedrock or massive boulder at its right end.
The abutments of the bridge immmediately downstream form the end
walls of the spillway. There are numerous unravelled boulders at the
base of the structure. At one location at the left end of the
N spillway, stones have been displaced over an area 3 feet long, 2 feet
i I high, and 2 feet deep. Stones above this area have bulged outward

. over a 10 foot square area. Ravelling has also occurred
approximately 5 feet to the right of the tunnel outlet. This
ravelling is in the range of 2 feet square, and 2 feet deep. This
damage can be attributed to ice action. The concrete cap has been
subjected to minor surface erosion which can be attributed to ice
i L damage.

A concrete gravity training wall was constructed over 20 feet of
the right end of the spillway. This wall is 3 feet 4 inches high and
is in good condition with no evidence of spalls, cracks, or

-
3

efflorescence.

- - (2) Sluiceway (see photo 5)

* This structure could not be observed due to its submerged

- condition. The outlet consists of a penstock controlled by stoplogs.
T The opening is approximately 18 inches wide. There is a considerable
) degree of silting in front of this structure which precluded
- inspection. The penstock outlets in the basement of a downstream
- mill building which has been converted to a residence. Minor seepage
ﬁ flow can be seen exiting the basement of the dwelling through an
- outlet channel.

3-1




(c) Reservoir Area )

The shore of the reservoir area is generally shallow to medium

sloping woodland. It appears to be stable and in good condtion. o

(d) Downstream Channel (see photo 6) ' .

The downstream channel is steep and rocky, and consists primarily of :%*i

exposed bedrock. It appears stable and in good condition. ’;53

i - 3.2 Evaluation =

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

k ;; a) Stones have been dislodged from the downstream base of tke spillway.
f _ b) The downstream face of the spillway is bulging.

S c) Operating equipment for the waste gate was not observed.

é i” d) The condition of the sluiceway or penstock plug is unknown.

-—
e,
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Section 4: Operational and Maintenance Procedures

4,1 Operational Procedures

-;1
| o

(a) General

No written operational procedures exist for this dam. The dam is
normally self regulating. The operability of the outlet works for this
dam is unknown.

. (b) Description of any Warning System in Effect

There is no warning system in effect at this dam.

4.2 Maintenance Procedures

r
- (a) General

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

; r (b) Operating Facilities

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

4.3 Evaluation

»ml

Emphasis on routine maintenance will assist the owner in assuring the
long-term safety of the dam and operating facilities. A formal, written,
s downstream emergency warning system should be developed for this dam.

y ~ i
» | R
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Section 5: Evaluation of Hydraulic/Hydrologic Features

5.1 General

Ward Dam is a masonry dam on Blood Brook, a tributary of the Souhegan
River, which is a tributary of the Merrimack River. The dam is located about
1000 feet upstream of West Wilton, New Hampshire.

o Ward Dam is about 260 feet long and 18 feet high. Part of the dam

. a embankment is formed by a small road which crosses Blood Brook on a bridge just
’ downstream of the dam. The reservoir behind the dam has a surface area of
about three acres at normal pool. The resevoir stores about 19 acre-feet at
the dam crest.

. The principal spillway is a 29 foot granite masonry weir with a concrete

A cap and its crest at about 725 feet NGVD. There is a 3' x 2' gate in the

P spillway with its invert at 715.5 feet NGVD, and a sluiceway in the left
embankment with its invert at 722.5 feet NGVD. Both outlets were closed at the
time of the inspection and neither appeared to be operable.

S The right abutment is a concrete training wall at 728.3 feet NGVD running
&L ! for 20 feet before the grade climbs to the roadway just downstream of the

e spillway. To the left of the spillway is natural ledge at 726.3 feet NGVD. The
ledge runs 7 feet before climbing to the roadway. The top of the dam has been
taken as the training wall at the right abutment (elevation 728.3 NGVD).

T Downstream of the dam, Blood Brook runs for about 1,000 feet as a steep,
h l mountain stream in a steep-sided channel. The only development in the reach is
i one house well above the stream.
| About 1,000 feet downstream of Ward Dam, Blood Brook passes under a road
| leading from West Wilton to Temple, New Hampshire. The bridge has two granite
. arch masonry openings, one 12' x 7' and one 19' x 7'. The roadway surface is
Ei { 10 feet above the stream. There are two houses u?stream of the bridge - one

' with a cellar 4 feet above the stream and first floor at the roadway level, and
the other well above the stream. Downstream of the bridge there is one house 2
to 3 feet below the roadway and one at roadway level.

About 700 feet downstream of this bridge, Blood Brook is joined by Temple
Brook. There is one house in this reach (besides the two already discussed),
T about 8 to 10 feet above the stream channel. Blood Brook runs 2,000 feet from

: the junction with Temple Brook to a restaurant, and a house at the downstream
end of West Wilton. In this reach, there are 3 houses 10 to 15 feet above the
stream channel, and the restaurant and house 12 feet up.

o Downstream of West Wilton, Blood Brook runs about 2 miles to the Souhegan
River. The only structures in the reach are a house 2,000 feet downstream of
West Wilton, and the Route 31 bridge, just 800 feet upstream of the Souhegan
River. The following sections provide a detailed hydraulic/hydrologic
discussion of the dam.




5.2 Design Data

Data sources available for Ward Dam include a 1936 sketch of the dam; the
New Hampshire Water Resources Board's August 28, 1936 “Inventory of Dams and
Water Power Developments," the Public Service Commission of New Hampshire's
September 3, 1936 “Dam Record,” the New Hampshire Water Control Commission's
undated “"Record of Dam No. 254-18", and September 26, 1939 "Data on Dams in New
Hampshire." Also available, were inspection reports dated June 10, 1940; July
16, 1951; and July 24, 1975 and a record of flooding during the September 1938
flood (record dated October 14, 1938). The original hydraulic calculations
were not available for this dam.

5.3 Experience Data

No records of flow or stage are known to be available for Ward Dam or the
area immediately downstream,

5.4 Test Flood Analysis

The hydrologic conditions of interest in this Phase I Investigation 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 a storage characteristics o7 the structure to evaluate the impact
of an appropriately sized Test Flood. The original hydraulic and hydrologic
design analyses are not 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 and small 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 in West Wilton, 1,000 feet downstream of the dam.

As shown in Table 3 of the "Recommended 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 low
side of SIGNIFICANT, the 100-year flood is the appropriate Test Flood.

The drainage area upstream of Ward Dam is 6.58 square miles. However, 4.9
square miles of this area is controiled by the Soil Conservation Services's
Souhegan River Watershed Dam No. 26. The SCS Design notes for this dam give a
peak outflow of 144 cfs.

The 100-year inflow for Ward Dam was estimated as the peak discharge of
184 cfs from the uncontrolled drainage area of 1.68 square miles, added to the
peak 100 year outflow rate from S.R.W.D. #26 which is given by the S5.C.S. as
144 cfs. Using this methodology, the Peak Test Flood inflow was 328 cfs, about
50 csm for the 6.58 square mile drainage area.
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3 Attenuation due to storage in the reservoir is negligible and the Test

Flood routed peak outflow is 328 cfs, with the reservoir water surface at 727.2

R feet NGVD. This is 2.2 feet above the principal spillway crest and 1.05 feet

- below the top of the dam. The spillway capacity is 190 percent of the Test

h L Flood routed outflow.

» 5.5 Dam Failure Analysis

The downstream flows that would result from the failure of Ward Dam are
estimated using the procedure suggested in “Rule of Thumb Guidelines for
2 Estimating Downstream Dam Failure Hydrographs." The failure is assumed to
occur with the water surface elevation at the level of the left abutment, 728.3
feet msl. The outflow prior to dam failure would be 616 cfs, creating a
tailwater of about 2 feet in the channel downstream of the dam.

For an assumed breach width equal to 40 percent of the dam width at the
half-height, the gap in the dam due to failure would be about 20 feet. The
resulting peak failure outflow would be 3,130 cfs given the 17.8 foot dam
height, increasing tailwater to 4 feet. This would easily pass under the
bridge just downstream of the dam.

, The peak flow resulting from dam failure would be attenuated to 2,450 cfs
| at the bridge 1,000 feet downstream of the dam, resulting in an increase in
stage from 4 feet before failure to 10 to 11 feet, about 1/2 foot over the
roadway surface. This flow would cause flooding to several feet in the cellar
and 0 to 1 feet in the first floor at one house upstream of the bridge, minor
flooding at another house downstream, and 1 to 3 feet of flooding at the bridge
- which might well damage or destroy the bridge. There is only a slight chance
I of loss of life in this area, since the flooding would be backwater flooding,
' and flow rates would be Tow.

The next reach of Blood Brook, 2,700 feet to the downstream end of West
Wilton, includes the juncture with Temple Brook. This reach has one house 8 to
10 feet above the stream near the upstream end, 3 houses 10 to 15 feet up, and
i a restaurant and house 12 feet up.

The prefailure flow of 616 cfs would cause a stage of 4.1 feet in Blood
Brook. The peak dam failure flow of 2,450 cfs would cause a stage of 8.4 feet
at the upstream end of the reach. This would attenuate significantly through
West Wilton due to the storage provided by the stream. The only structure
which might receive minor (less than 0.5 feet) flooding in this reach is the
Towest house.

Downstream of West Wilton, Blood Brook runs about 2 miles to the Souhegan
River. The dam failure flood flow would attenuate a great deal in this reach,
and would probably not threaten any of the structures in the reach. The flow
resulting from the failure of Ward Dam would probably cause no damage along the
Souhegan River.

The chart on the next page summarizes the downstream effects of the
failure of Ward Dam.
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Section 6: Structural Stability

6.1 Evaluation of Structural Stability

(a) Visual Observations

1) General
Ward Dam is in poor condition at the present time.

2) Spillway

The investigation revealed that stones have been dislodged, and
the face of the spillway near the left abutment is bulging outward.

3) Sluiceway

This structure is heavily silted, and plugged. Some seepage is
flowing through the penstock.

(b) Design and Construction Records

No plans or calculations of value to a stabililty assessment are
available for this dam.

6.2 Design and Construction Data

No records of structural stability analyses are available for this dam.

6.3 Post Construction Changes

The sluiceway at the left abutment has been filled in with silt and
debris.

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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Section 7: Assessment, Recommendations and Remedial Measures

E l 7.1 Dam Assessment
o (a) Condition

Ward Dam is in POOR condition at the present time. The dislodged
stones at the base of the spillway, and the bulging of the face of the
spillway should be arrested and repaired.

(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.

7.2 Recommendations

It is recommended that the services of a qualified registered professional
engineer be retained to:

(a) Draw down the impoundment pool, inspect the upstream side of the dam,
and make recommendations for the repair of all deficiencies.

(b) Investigate the structural stability of the spillway with attention
given to the bulging of the face and the heavy ice loading noted at this
dam,

(c) Investigate the operability of the sluice gate, and make
recommmendations for its rehabilitation, if necessary.

(d) Investigate the condition of the sluiceway and penstock, and make
recommendations for its rehabilitation or removal, as appropriate.

The owner should implement the findings of these investigations.

7.3 Remedial Measures

It is recommended that the following remedial measures be undertaken by
the owner:

(a) Implement a program of annual technical inspections of the dam and
its appurtenances including operation of all outlet works.
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(b) Develop a plan for surveillance of the dam during and immediately
after periods of heavy rainfall and a formal warning system for alerting
downstream residents and officials in the event of an emergency.

(c) Implement and intensify a program of diligent and periodic
maintenance.
7.4 Alternatives

There are no meaningful alternatives to the above recommendations.

.
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Inspection Team Organization

) { DATE:  October 17, 1980

PROJECT: NHO0262

Ward Dam
Wilton, New Hampshire -
s NHWRB 254.18 -
b .
- WEATHER: Clear, warm
# INSPECTION TEAM: -
E_ ' Nicholas A. Campagna Goldberg-Zoino & Assoc. Team Captain
William S. Zoino GZA Soils
Jeffrey M. Hardin GZA Soils
Andrew Christo Andrew Christo Engineers Structures b
Paul Razgha ACE Structures Lo
Carl Razgha ACE Structures D

NHWRB Representative Present - Gary Kerr

NOTE: Tom Gooch and Richard Laramie of Resource Analysis Inc., performed
the hydrologic inspection of this dam on October 3,1980.
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WARD DAM October 17, 1980 |
' - .
Wilton, New Hampshire NH00262
CHECKLIST FOR VISUAL INSPECTION
pi X =
& AREA EVALUATED BY CONDITIONS AND REMARKS
s GENERAL
: Crest Elevation Jmis 728.3 feet NGVD s
Current Pool Elevation Jymt 725.0 feet NGVD

Maximum Impoundment to
Date Unknown

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHARKELS

a. Approack Channel

Loose Rock Overhanging L ¥, L
Channel None
Trees Overhanging Channel | ~4¢ Minor
Floor of Approach Channel | rac. Submerged, appears to be
heavily silted. —
b. Spillway -
General Condition A Stones have become dislodged fﬁ
at base of spillway, and over -
an area 3' long x 2' high x o
2' deep adjacent to left .
abutment. Ten square foot s
area of displaced stones .
located above unravelled -
stones. Unravelled stones oo
2' x 2' x2', five feet to e
right of tunnel outlet.
Unravelling caused by ice
damage.
Seepage None noted except minor
seepage through outlet gate
c. Training Wall .
General Condition of ﬁ::
Concrete Good Y
-
Rust or Staining A None 'iii
]
R
1
A-3 1
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WARD DAM

Wilton, New Hampshire

October 17, 1980
NH00262

CHECKLIST FOR VISUAL INSPECTION

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

......

AREA EVALUATED BY CONDITIONS AND REMARKS
Spalling A None noted
Any Visible Reinforcing None noted
Any Seepage or
Efflorescence None noted
Drain Holes AC None noted
d. Discharge Channel
General Condition I Good
Loose Rock Overhanging
Channel None
Trees Overhanging Channel Minor
Floor of Channel Bedrock
Other Obstructions Jme Two fish weirs downstream
would not restrict large
flows.
OUTLET WORKS - WASTEGATE AND
BOX CULVERT
General Condition 4 Fair, noc operating mechanism
was observed.
Condition of Joints Good
Spalling None noted
Visible Reinforcing None
Rusting or Staining of
Concrete Some rust staining due to
seepage
Any Seepage or
Efflorescence Some minor Seepage past gate.
Cracks None
Rusting or Corrosion of Steel FK Minor rusting of gate
A-4

.................
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WARD DAM October 17, 1980
' Wilton, New Hampshire NH00262
CHECKLIST FOR VISUAL INSPECTION
4 l[ AREA EVALUATED BY CONDITIONS AND REMARKS
QUTLET WORKS - INTAKE CHANNEL
ND INTAK U
i . a. Approach Channel
Slope Conditions ymi Good
Bottom Conditions Silted up
r Rock Slides or Falls None
b
Log Boom None
Debris Heavily silted and blocked
with leaves.
-y
» Condition of Concrete ,
Lining Not observed
Drains or Weep Holes JM None observed
S b. Intake Structure
s L
Condition of Concrete Ac Good
S Stop Logs and Slots None in place, slots gooc.
) OUTLET WORKS - OUTLET STRUCTURE
| AND OUTLET CHANNEL
General Condition Poor, penstock is apparently
plugged with silt and there is
some seepage. Structure was
> not observed.
: Rust or Staining Unknown
, Spalling Unknown
. Erosion or Cavitation Unknown
» Visible Reinforcing Unknown
i;; Any Seepage or
- Efflorescence Nnec Some seepage observed at
R outlet
» !
o A-5
D
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_ WARD DAM October 17, 1980
; Wilton, New Hampshire NH00262
CHECKLIST FOR VISUAL INSPECTION
i K AREA EVALUATED BY CONDITIONS AND REMARKS
Condition at Joints AC Unknown
Drain Holes Unknown
l . Channel
: Loose Rock or Trees '
Overhanging 44as Minor
. Condition of Discharge
Channel Ve Good
y U
il
§«
-
’: -
!
: bR
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State of New Fampshire
WATER RESOURCES BOARD 37 Pieasant St.

CONCORD 03301

Februery 26, 1976

-

Mr. Richard Clattenberyg . . g

'est VWiltom ( 4 : .
New Hempshire . - C e e,

Dear Mr, Clattenberg: . LT . - .

Under the provisions of RSA-Chapter %82, 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 # 25413 ) located on your property in
tilton , N.H, was inspected on 7/24/75

and as a result of this inspection no discrepancies were found
at the time of the inspection which would require any corrective

wmeasures,

A d A

This letter is provided for your information only. 1f you Héve a
any questions, please feel free to call or write. '

Sincerely,

George M. McGee, Sr.
Chairman

GMM/SCB:L

cc: Bogrd c£ Sglectmen
*ilton —

. .- . -
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N. H. WATER RESOURCES BOARD 1

Concord, N. H, 03301 ]

- 3

DAM SAFETY INSFECTION REPCRT FORM B

Town: W \\_t_ob Dam Number: NS4\ ]
Inspected by: =S e C\AV " Date: >4 Y, \,\ 19 ¢

Local name of dam or water body:

Ovner: &\c\\og\ C\Q_@_\')QVKJ Address:

i— : Cwner was/wes not interviewed during inspection.
*

Drainage Area: LS - sq. mi. Stream: P\Lfmy\ Bkcr)k
Fond Area:" ) Acre, Storege - Ac-Ft. Max. Headll, S Ft.

Foundation: Type ) }lo 0 , Seepage preseat at toe - Yes,’@

lo | T ;
o Spillway: Type <0 \J e {L‘ ... , Freeboard over perm. crest: 3 s

width D == , Flashboard height O ,

Max, Capacity c.f.8.

~  Epbapkment: Type | , Cover Width ’

Upstream slope to 1; Downstream slope to 1

Abutzents:  Type CG\-\C,A , Condition:( Good, Yair, Poor

Gates or Pond Drain: Sige Capacity v . Type

Lifting spparatus

Changes since construction or last inspection: "‘

®

b

!

.

% Downstream development: —

4

{ This dam would/would not be a menace if it failed. ;
. , "]

R Suggested reinspection date: -]

o

- , Remarks: R

o - 1

b. R 4

:’.':




o NEW HAMPSHIRE

b WATER RESOURCES BOARD

o SITE EVALUATION DATA ---+ ==+ +==== " =

S ) P s A ’

’h [ OWNER: K ,fL 4 q& ‘ C/ < fteh bo‘-. TELEPHONE NO.

MAILING ADDRESS:

SITE LOCATION (TOWN OR CITY)

NAME OF STREAM OR WATERBODY:

-!T.""
-~

quabrancLE:___ Pete. hoyg LoCATION VP ¢,2¢ L 308"
[ HEIGHT OF (PROPOSED, EXISTING) pAM _||,S  LENGTH N A
TYPE OF (PROPOSED, EXISTING) STRUCTURE Corr Co .‘q N 9)\'1— &t,_i‘_&g
DRAINAGE AREA S, 5 TS ponp aREA !
AVATLABLE ARTIFICIAL STORAGE: PERMANENT: TEMPORARY : TOTAL ) -

EXISTING DEVELdPMENT DOWNSTREAM OF (PROPOSED., EXISTING) STRUCTURE
IG\JJ\'L @Q"& 4: &J"(ng SQ . DQ:I\N
D one s

POTENTIAL DEVELOPMENT DOWNSTREAM OF (PROPOSED, EXISTING) STRUCTURE

POTENTIAL DAMAGE !T-OWNSTREAM OF STRUCTURE (EXPLAIN IN DETAIL AND INCLUDE ANY POTEN-

TIAL LOSS OF LIFE- ESTIMATE)

~ OTHEX COMMENTS:

-

CLASS OF STRUCTURE -- NON MENACE: MENACE A LB oc paM # S54./)8

DATE OF INSPECTION: o< A iuhi NS
SIGNED Q 6;) NU

SIGNATURE

B-5 DATE:
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. -—
i
- YEW HAMPSEIRE WATER CONTROL COMMISSION
- REPORT OF DAM INSPECTION
K x | .
TOWN WitTIH DAM NO. 25#/¥ STREAM __ L/ro o/ Brnot,
OVNER Dy e | Modbem ; ADIRESS _ Yl A///;én,/&/%{
b t In accordance with S¢ /an 20 of Chapter 133, Lavs of 1937, the above dam was
. inspected by me on 7 /o‘ accompanied by
. FOTES ON PEYSICAL CONDITION )
i Abutmonts Ett pr Llom?”
. |
[ - -~
-Spillway (Eaepgnlond
Gates Ar,, M"///L
Ee
Other : . - | i ..

CEANGES SINCE LAST INSPECTION _£&% zgu,,/ misas] 3v2t = teu w,z/g_/g"afyﬁ/u»?
AL‘ .3 0. ‘m /7, '!ém/f "4/14 én/‘Zé’[n JI/AA/' - I’W(/";)(el g&_'7,7‘ [k i -

y 2! Au‘? sl 04w opede vé[/waf ) -
/ - . - o

ST - R .
. ST ) o, . .
: P N n'_ . to
P Y TR W AU I P S S AU S

FUTURE_INSPECTIONS b

(3
This dam (is) w a menace because A A/L::,Cwa,, dn /oy ).
. _Z

RRMARES pm’«, LK P22

]J /I"‘L/?Lnt—q ol L2,

6//"72/1/_ /L'/QL (LI N S e

Copy to Owmer Date

ffg;/: - /,-OMTL .%’9"4—(
INSPECTCOR

B-6 (Additional Fotca Over)
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Yre Louisz Ce Ainini
iXton
Yew Igzpshire

Dear Sirs

ks requested in your Yottof oR Septemder 5, lr, Colmman
off this office wvisited lr. Viardfs J4sn ard/alsp t he water hole
o Blood Zrook directl: dowmstige :

sstisfactory mancer so e Rlic menace, He also
found that ir. d froa the 7 sh and Game
Departnent 7hich permjfs s in the Trook.

This he is doing 1n goop withh\the ish and Game Departent.

that once the fire hole d;tmns will be similar
to vhat they . 3 were rcplrced by
concretee ~ ndicated his willingness to

keei) the/Tird poo N
what you were prirmarily interested

this settlement will neet with your
idering the case closed,

inard 1

Very truly youxrs,

Richard S. Holmgren .
Chief inzineer

RS2,

B-7




MEMORANDUM

T0: Richard S. Holmgren, Chief Englneer

RE: Complairt by lir. Aimini of West Wilton

In regard to this matter, I have asked Mr, Carpenter
Director of the Fish and Game Department to request that Lr. Proctor
the Conservation Officer of that district, look into the matter.
" Attached hereto is & copy of Mr. Proctor's leiter to the Fish and
Game Commission which explains the situation.

I also visited Ir. Ward's dam and found that the work

that he did consisted of constructing a cement weir on top of an
old spillvmy to the height of an old flashboard. At one time the D
stone work extended to this height but vas removed and flashboards '
installed. These were found to be unsatisfactory due to leakage E
so Mr. Ward put the structure back irto its original shape. I
talked with a couple of property ovmers adjacent to the fire pool
which was built by Ir. Smith and the Tewn end their only concern
vas that in dry weather, lir. Tard night not let down enough water
to keep the fire pool full, .

-

However, lir. Ward assured me that any time in the summer
that the town pool needs water, he would be very willing to cooperate
by letting down water, which information vhen I conveyed to the
people concerned, seemed to adjust their feelings.

. Mr. Prpctor will keep an eye on the affair so that the o
normal flow of the stream is let down. This is ir the province of

the Fish and Game Department to maintein the fish life inthe streams. %
The fire pool now is completely filled since the last rair and I
A believe the matter has been adjusted to the sstisfaction of all
- concerned,
(J
o Respectfully submitted, ‘ o
- Charles D. Colran
- Assistant Engineer . _
A ¢\< ' 5
St CDZ:LR. S
l® 9/14/40 B-8 -
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e STATE OF NEW HAMPSHIRE

INTER-DEPARTMENT COMMUNICATION

-
!
)
1

DATE  sant, 12, 1340,

( FROM proctor - - AT (OFFICE) -
_ SUBJECT Ataint Coomlaint - Filton N.H.- .
. Chairman Water Control Comzission,
& - .
p 3y Dear 3ir .- )
b I have a2t h2nd a letter froo the Fish and Jame Dept of wnich I ao ¢

- Conservation Officer , This pertalns to the Lulldinz of dans az2
screening »f Brooks ,

This 18 a SPITZ cnee jure and sinnle ,

IZ one of your men c;:eho Mlton 1 wou]..d lize to go vith hia and tell )
hin the story. I dnant think lir Tard is ‘pn totvr.\‘Jus: now and it '..wuld e
-, ) u:'.fai.r to hia not to he~r Both eides of this arawment .-
l_ vr 7ard is 2 gnd s»hort 2nd has snent a gnod nacy thousands of dollars i W
thie towm ard nays a big tax , I wmt om- Cm':.:.'.ssion to get 3y side of
.:- the story and then gzet Ur Aloini side , You will find i-t-s a case of
{ shite , - -

Yours very truly,.- . RS

e T GCes S Proctor -

Cornse=vation OfZicer
Jist o 2
Fish and Gage Dest .-

¢

~T » 5 3. Let ne kmow when your zen comes %o tawn and I will nake it a point
CEIVED) .

to neet kila . It sust Ye this weekx for next weez I go to 9prinsfi-1d

. SEP 131348 to the Zastern States Zxposition t5 represent the F and @ Dept .- 2
‘- NEW HAMPSHIRE I will e hone again Sept . 23rd .~ -
WATER RESCUECES B0ARD :

I have written tn Director Coroexter :iving hin the fncts as I see

thea , Hone I an right .- /-,




STATE OF NEW HAMPSHIRE
FISH AND GAME DEPARTMENT
CONCORD

L DENCE TO

September 13, 1940

Mr. C. D. Colman _ ,
Water Control Commission o
Concord, N, H.

- Dear Mr. Colman:

Ve asked Conservation Officer George S. Proctor B

of Wilton to investigate the Blood Brook proposition as o

" outlined in Mr. Louis C. Aimini's letter of September 5 to ;
you and the following is his report: o

"Your letter of the 1llth in regard to the Ward dams at hand. :
This Mr. Aimini has nothing to do with this matter in any way, - .
shape nor manner., It is a neighborhood scrap and I find those o
- things are well to be out of. A few years ago Mr. Ward applied
to the State Dept. for a permit to screen this Blood Brook. Two
men from the Fish and Geme Dept. came dowvm and 0.K.'d it and he
went at big expense to dam and screen the brook. Every year he Lj---'.:-:
buys from 1500 to 2000 ten inch trout and puts them into the lower 47
pool. In the fall he sends for me and with his man we transplant to i
the big pond above elso owned by Mr. Ward (which is open to fishing) . ‘j
all the trout left in the pools that he has kept them all summer. R
This he has done now for the past few years. Last March the town ]
appropriated $200 for a water hole where an old dam went out farther
down the brook from Mr. Ward. Prof. A. F. Smith who owns a sumer ]
home nearby put up a like sum eand & shovel was put in and dug out quite - '
a space. It being a dry year the water did not come down as fast N }
1

~ .
voL
v

that they wanted to £ill up the pond so Mr, Smith and some men went

up and pried up the blank and let down the water. Mr. Ward caught thar
in the act and I guess he told them a few things. Here is where Mr. -
Aimini enters the scene. He wants to make himself a big fellow in

that little burg. If I told you his history it would not look well

in print so I will defer that until I see you personally. This man -

Ward is a successful business man and has rubber farms all over the

B l" 'n
vavaed ¢

oo world. He has a business in Brookline, Mass. and factories all over I
; Mass. He kmows his stuff and would not break a law on his life. He .:-j::-j
. told me sometime ago that an agent of the Water Control Commission T

came down and inspected his dams and 0.K.'d them. Mr. Ward has
a8 breeder's permit to keep the trout. This man bas done a lot to - .
help stock the brooks of this town at bhis own expense. They are sore .-.-
because they think he is holding back the water but he is filling I




A e

PR SR WA VR WA AR

C. D. Colman
#2

his pond. When the pond is full they get the water that runs over
the dam. This whole matter is a case of spite. Why didn't they

make a complaint years ago when the dams were first built and

tte screens put in. This recent 18 inches of cement on the old dam is
just putting the old dam where its been or was before the flood for

one lundred years."

It would seem that this is more or leas of a
spite case and as far as this department is concerned, I would
say that ¥r. Ward was within bis rights as he has a breeder's
permit and apparently he benefits the fishing in that section
by placing his large trout in the lower pool which is open to

the pudblic to -rish;ng.

I trust tbat this answers your inquiry in regard
to the matter.

Sincerely yours

@Ww\-——*@“

“Ralph G. Carpenter, 2nd
Director

RGC: EC
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Case No., C158-I

TO: Richard S. Holmgren, Chief Engineer

RE: Blood Brook in W. Wilton. o

Two of the Selectmen of Wilton called at the office Monday
afternoon, September 30, 1940 in reference to the Ward Dam in West
Wilton. Mr. Durgin who 1 have always done business with in Wilton
was present.

It seems that they have received complaints from property
owners concerning the raising of the spillwey at the Ward Dam. Mr.
Ward originally had flashboards in the spillway of the dam to a
height of about 18 inches. He has replaced these flashboards with
a concrete slab of approximately the same height. The Selectmen
felt that there might be some question of water going over the
abutments in hizh water but were more worried about their bridge
which is directly below the dam. What worried them here was the
fact that perhaps the bridge was not high enough under existing
conditions to cerry off the water,

I suggested to them that they get in contact with Mr. White,
Division Engineer for the Highway Department and have him visit the
site with them and give them what advise he could. 1 personally
do not believe that the dam 1s a menace as constructed and possidly A
the only trouble that could ensue would be water over the abutment ‘;f-l
upon which the bridge rests. )

Y

The situation all started due to fishermen in the area
being alarmed over the fact that Mr. Werd has screened the brook
for rearing pools and they were not able to lfish in this area.
Hovrever, Xr, Ward has permission from the Fish and Game Department
end that is not within our jurisdiction. The Selectmen were aware
of the fact that Mr. Ward had repaired his dam without permission
from the Commission.

B-15
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The Selectmen seem to realize that the affair is more
or less out of our jurisdiction but suggested that they might re-
quest me to attend a conference with Mr. Ward to work the matter
out. .

I told them I would do anything possible but felt that
kr. White would be the man to see,

Respectfully submitted,

\‘ M % - QR‘-‘M
. Charles D, Colman
Assistant Englineer

{

> .

. -

CDC:LR.

- 10/2/40
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Time: 1:30 P. M.

»
NEW HAMPSHIRE WATER CONTROL COMWISSION
. REPORT ON DAM INSERCTION
( L
TOWN THltan DAM MNO. 254,18 STREAM __ Blood Brook
OWI'ER S P Ward _ ADDRESS Wilton, N. H.
I ' In accordance with Section 20 of Chapter 133, Laws of 1937, the above
dam vas inspected by me on _ June 10 1940 accompanied by
NOTES ON FHYSICAL COFDITICN
Abutrments
[e
Spillway —_
‘v. (]
Gates
- Other
a l

CHANGES SINCE LAST INSPECTION

FUTUZE INSPECTIONS

This dam (is) (is not) a menace because

REI’ARKS

«
.

L. LN
NP N I T Y

Copy to Owner Date

INSPECTOR

b ehadetndd

——
-l

8-17 (Additioral Notes Over)




NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

{ I LOCATION STATE NO. ..254.18. .7
: TOWD . coverrrrrerrnns ¥ilton v : County ..HALls&boro /o o
Stream Blood BI‘OOk ‘/ e reeteamarsenententsan s ireirrateaes ey ennan orsm—os canern
Basin-Primary Uerrimack RV : Secondary . Souhegan R, /
Local Name .......Naré Dam v, ' - ettt e e ee vttt oo st et s enemebaremeeeen
' Coordinates—Lat. . 42.50' =600t : Long. ... 1. 80'=6,400¢C%.
GENERAL DATA '/ 4
Drainage area: Controlled......a.......... Sq. Mi.: Uncontrolled ..ee......... Sq. Mi.: Total.. 5./% .. .Sq. Mi.
Overall length of dam ...B.Q.Q....{..ft.: Date of Construction lsqureeentDam1920V
Height: Stream bed to highest elev..... 187 ft.: Max. Structure ... 11.5 e ft.
CoSt—DaM ..ot : Reservoir ...,
{ DESCRIPTION Gravity-Stone,concrete on ledge v
Waste Gates
; v T F DO ettt e et et et ettt et e e et e oo ee e
o Number .....ooooicomeecerrnnn, : SiZ€ o, Tt RIEh X e s ft. wide
Elevation Invert ..., : Total Area ... vt reran s bert s eresas 8q. ft.
. HOESE ottt et et st e e errneee ot et v e sens et e ene
Waste Gates Conduit
l Number ... T MBLETIAIS e et e e een
- Size v, ft.: Length. ...l B0 ATOB oottt et et an sq. ft
Embankment
TYPE ittt sa b stre ettt s bress b st ss s b RS s et er s s S Ae SRR oAt o2 a et et e s et seem e e e s e eens e sen e
Heightw—MaX. ceeroereeereeeesseesens e ft.: Min. S ft.
) ‘ ' Top—=Width .rereervevvecerrrereneeennn.. D ELOV. et eeb st s st v e ft.
- Slopes—UpStream ........ooornnee S : Downstream 3 Y
Length—Right of SPillWay ...ccooerocerrsssmeenens 2 Left of SPIIWAY woveerererererecreresneerecses oo
T Spillway ‘
P _ Materials of Construction st,one&concrete .......................................
Length—Total 24,917 v ..ft.: Net S .3
- Height of permanent section—Max. 11.5.7. t.: Min. ... coesrrsaressaes ft.
- Flashboards—Type Fixed .7 : Height ....2.1:583 ... ft.
E. . ) Elevation—Permanent Crest . : Top of Flashpoard ........................................
Flood Capacity ....... [ & TSRO cfs/sq. mi.
Abutments
Materials: .. .
i Freeboard: Max. ... 69.5 Do . ft.: Min. rreersaeeesetesas s ettt e araasaen ft.
;,. . Headworks to Power Devel.—(See “Data on Power Development”)
- OWNER ... S.B.Ward. ., l esresssssr st rteeieeeeeseees oo,
- REMARKS Dam 1s llenace.Use 1s Storage for Industrial use, Recreational
o Dam in good condiltion )
e R-1
&
y Tabulation BY oo BET e Date .............2/26/39
R A I S S SR B PSRN N —a e e e afan el ana
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Reed /o//0/2F B -
Jacobson ‘ T/ATER CONTROL COMISSION

Holmgren e )3 .
Eiéanx 4 STATE OF NE\ RAFPCHIRE

- ' 1 Concord, New Hampshire o
Return to a ..October 14, 1938, -
3 t i‘ed ¢ ‘_:.:-‘ .
Pva e : o : j:'._-':.:

A

S B Ward,
Wilton N H

| =SS 1 &
) : ,' 5
RE: Blood Brook “Dam: Y. C. C. No.2545%T

Gentlemen:

In order that we may determine the magnitude and ex-
tent of the flood of September 21-24 just passed, we are re-
questing the various dam owners in the State to supply us with
the folloving information:

1. "as this dam injured? Ans. oD
2. If so, to vhat extent? Ans. . L RN
3. Did all flashboards Ans, .—;Z¢O

go out?

4. Vhat was the maximum Ans. > #f/ff ' -
height of water over U : -
the permanent crest S

of spillwey?

5. At what day and hour Ans. w&c J%

did the maximum flood <o Ao LA [Kpn,
height reach your dam? - - ¢

< 6. Any other interesting informatioﬁ regarding the flood AL
or rain fall may be given on the back of this sheet, or attach
sheets. s .

V1ill you please return this letter with as nmuch in-
formation as you can give us as promptly as possible. A'self-
addressed envelope is attached hereto.

''e thank.you for your cooperation.
Very truly yours,

Bt e, p g

Richard S. Holmgren
CDC:GMB Chief Engineer
Enc. 3-12

. . . PR . et L N el el el e
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PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD

I-5519
TOWN TOWN STATE
WILIOR NO. 18 NO.
RIVER
STREAM Blood Brook
DRAINAGE POND P
AREA AREA
DAM FOUNDATION
TYPE Gravity NATURE OF Ledge
MATERIALS OF
consTRUcTION  Stone, Concrete
PURPOSE POWER—CONSERVATION—DOMESTIC—RECREATION—TRANSPORTATION—PUBLIC UTILITY
euRPOS ——
HEIGHTS, TOP OF ' TOP OF DAM TO .
DAM TO BED OF STREAM 18 SPILLWAY CRESTS 63
SPILLWAYS, LENGTHS 241-11" oF st
DEPTHS BELOW TOP OF DAM gln OF DAM ADprox. 29
FLASHBOARDS Fixed N
TYPE, HEIGHT ABOVE CREST 13n
OPERATING HEAD TOP OF FLASHBOARDS
CREST TO N. T. W. TON.T. W.
WHEELS, NUMBER
KINDS & H. P.
GENERATORS, NUMBER
KINDS & K- W.
H. P. 90 P. C. TIME H. P. 78 P. C. TIME
100 P. C. EFF. 100 P. C. EFF.
REFERENCES, CASES,
PLANS, INSPECTIONS
REMARIS
OWNER: S. B. Ward
CONDITION: Good -
MENACE: Yes. Will be subject to perilodic inspection.

To the Public Service Commission:

The forsgolng memorandum on the above danm is

subaitted covering inapection

usde duge 27, 1938, acecrding to notification to owner dated Aug. 14, 1338, and bill

for S8aze is enclosed.

} !

2
Septe Z, 1336
Cooy to Owner

D. Woldo ‘thite
Chiaf Engineer

faih itk a A
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State of New Humpahiice

: COPY

Avzust 14, 1973

8. B, Yard
Hilton, . E,

Pear Sir:

Pursuant to the duty impesed upon it by Chapter 218
of the Pudlic Laws of lew Hampshire, the Public Service
Commission will inspect the dams in the vicinity of

idilton, Yew Haaashire oa August 27, 1936.

Town Records indicate that you are the owner of
222 o2 in the Tom of Wil%ton, New 3axmpshire
which will be inspected on the above mantiorded date.
We should be pleased to have you or your representative
present during this inapection if you sn desire,

Under the statute all dams in your vicinity will be
inspected to determine whether or not they would be a
menace to the public safety if improperly maintained. Dams
which would not be a menace to the public asafaty will not
be subject to a later periodic inspection. It is our ine
tenticn to inspect dams which would be & menace to the
public safety if improperly maintained about once every
five years.

There will be a nominal charge for such dams as would
be a menace to the pudblic safety if not cgnstructed and
maintained properly. We hope you will be present when our
inspecter views your dam so that you may avail yoursgelf of
his services. ‘

Very truly yours,
N. H. PUBLIC SERVICE COMMISSION’

I ol LA

D. Waldo White
Chief Engineer




.- THE OLD RED MILL
I L. 1840
- West W's\ioi'\, New Hampshire
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NEV HAMPSHTIRE VATER RESOTRCES BCARD

INVENTCRY OF DAMR AND WATER POWIR DEVELCPMENTS -

SAM

BASTY Merriee 7¢e ¥0. /§ — AL A4 i~
RIVER &_/_rz/géé’ﬁvolé MILES FROM FOOTK_____ D.A.SQ.MI. - o
TOWN 7/ 41 VNE-R J B taors. billsce

LOCLAL NAITE Or DAMN o D

BUILT /ffLo - DESTRIEITOA 52:2,, f,z ~—— JAv e Y Coucre e nu g&e
sz"(li 4'5& é 20

PONS ARAL=LT RL‘b T DRATECTY o1,

HEICHT~0P TC RED CF ~ nrmm'?. AT "LJ.

OVERALL LENGTH OF DAM-FI. 200F ~ ~FLO0D HETHT AZOVE CREST-Fo.___ .
PERVANENT JREST ETLV.T.8.5.5. LCSAL GAGE ;
PATLWATIER ELEV.U.S3.5.3. LOCAL GASE ;
SPILLYAY LENGTH3-Z7. __%/ FRIEBOARN-FT. %, t
FLASHEOARDS~TYPE, NETGLT ABOTE CLIET /383 fvpod -

WASTE GATES-NC. WIDTH MAX. OPLNYII: Dof.d 3ToL BxoCw CRESY

-t

REMARKS /‘[‘(lr/[;’f/ﬁ.h An-‘ﬂci/

P
. PR

v R

P S S S TR

4l  fito SeptfCoIa

Co-p radinsgfes w A4

N T 1 \'. . ‘. r v g .
L l‘ S ’I' - 1' u' ¥ 1' ,. o
PNONIRONEY S STAY) LA

o » %
PCWER DEVELOPMENT ;,i'.s%a/_; ;:ééﬁ"‘
RATED KEAD C.F.S. ’
JNITS NC. HP FEE? FULL GATE KW MAKE
USE FRrrl A Ereis
RZVARES_ /loniief, /yd/"l"flzﬂf; Curn o by J'/arm;)n B Ward. o
e wheeh apﬂr'clv‘é:/ SO p12/.
- 4 £ Dol [ I2rend ity A0 ee /ff//t’_iﬁ‘yi Westive/lew
'- Pheto DT~
'_:.4: (/7J/3€/$ 3
® TATE x /. i
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RESOURCE ANALYSIS

a Camp Dresser & McKee frm

TCG 10/7/80
Ward Dam

The elevation schematic of Ward Dam given below is based on field
notes and USGS topo information. The elevations above mean sea level
h M are based on an assumed spillway elevation of 725 ft. ms1, which

was estimated from the USGS Quad.
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Stage-Discharge Curve

Ward Dam is a gravity masonry dam with a concrete spillway cap.

The suillway may be censidered a sharp crested weir, with a concrete

}-2

R R NP S 1--;;.-'.-a'-.--.-‘.-.‘.‘.. P T . U LY S S T A




TE T YTV T YW CANAN e B Suuse ot 20 The-Mivie. e S -Sh T i Ziaciac

RESOURCE ANALYSIS

8 Camp Dresser & McKee hrm
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wall to the right abutment and a natural ledge to the left. There are

two gates associated with the dam - one 2' x 2' and one 3' X 3'. At the

time of the inspection, neither appeared to be operable and the 3' x 3'

gate was leaking a small amount of water. For the purposes of the stage-

discharge calculations, both will be assumed to be closed. Therefore,

for all h:

01:02=

= 3.3(29) (h)¥?

O
E~Y
\

for 1.25 < h < 3.25

05 = 2.8(7) (h-1.25)"/2

all others unchanged

for 3.25 < h < 6.25
0, = 2.8 (5/3) (h-3.25) (.5(h-3.25))/2

3.0 (20) (h-3.25)%2

Q3

all others unchanged

for h < 6.25
0 = 2.3 (20) (h-6.25) (.5(h-6.25))3/2
0, = 2.8 (5) (h-4.75)%2

D-3

¢ = 3.3 for a |
sharp-crested
weir

c=2.8 for a|
broad-crested
earth weir

¢ = 3.0 for a
broad-crested
stone weir
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RESOURCE ANALYSIS

a Camp Dresser & McKee firm

TCG 10/7/80
3/2

Qg 2.8 (200) (h-6.25)

2.8 (10(h-6.25)) (.5(h-6.25))%/?

"

Qy

A11 others unchanged

'
The BASIC program which follows calculates a stage-discharge
curve for Ward Dam.
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8 Camp Dresser & McKee tirm

TCG 10/7/80

Stage-Storage Curve

The surface area of Ward Pond with the water surface at the spillway
crest is about 3 acres. The pond is silted and shallow, with an average

depth of about 3 feet. Thus, the storage at the spillway crest is (3) (3)

= 9 acre feet.

Assuming a 3 acre surface area, and no spreading as the pond rises:

Surcharge Storage = 3 h

Total Storage = 9+ 3 h

For the drainage area of 6.58 square miles (4211 acres):

1" of runoff = 4211"?:£1" = 350.9 acre-ft.
1 acre-ft. = §§%‘§' = 0.00285" of runoff

Surcharge storage to the top of the concrete wall to the right abutment =
3.25(3) = 9.75 acre-ft. = 0.28" of runoff. Total storage at the top of
the wall = 9 + 9,75 = 18.75 acre-ft.

The stage - storage curve is given in the next page.
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TCG 10/7/80

.
.
b
:
b ‘ Dam Failure Analysis

Dam failure is assumed when the water overtops the concrete wall

near the right abutment at h = 3.25, 728.25 ft. msl.

Normal outflow = 616 cfs

3/2
Breach outflow = Qpl = 8/27'0 g Nb Yo

Yo = the height of the water surface above the channel invert
at dam failure = 14,5 + 3.25 ft = 17.75 ft.
Wy = Width of breach =40% of the dam width at 1/2 height. The
dam width at 1/2 height is about 50 feet, sc W, = .4(50) = 20 ft.
Qyy = 8727 N32.2 20 (17.78)3/2 = 2515 cfs
P t Peak failure outflow = 616 + 2515 = 3130 cfs
_ This flow would pass under the bridge just downstream of the dam
ﬁ’ - and proceed downstream along Blood Brook. The bridge is 18' high and

safely above flooding from failure.

#. - A typical cross-section for Blood Brook just downstream of Ward

. Dam is as follows:
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(o,5) (330,/5)

n: 0.06 o

5 0.05
> Jooo F7 .

(¢sPo) (1¥0,c)
A stage-nonmalf1o§dre1ationship for this reach is given on the next
page. The pre-failure flow of 616 cfs would create a stage of slightly
under 2 feet in this reach. Dam failure would increase this stage to

4.1 feet at the upstream end of the reach. Assuming a linear variation
storage U/S + Storage D/S (1ength)
2 .

in stage in the reach, storage =

The attenuation due to storage in this reach is calculated on R 12,

The attenuated peak dam failure flow at the downstream end of the

reach would be 2450 cfs, creating a stage of 3.7 ft. The only develop- -

ment in the first 1000 feet downstream of the dam is one house well above

the dam failure flood wave.
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About 1000 feet downstream of Ward Dam, Blood Brook passes under
a road leading to Temple, New Hampshire. There are houses downstream

and upstream of the bridge as shown in the sketch below:

; =1 - ‘.( House Description
2 \ } A Cellar 4 feet above stream.
Vo 1st floor at roadway level
\ . (10 ft. above stream).
— To Temple Load 10 :Lue
B 1st floor 2-3 ft. below
B il - roadway level.

i. C 1st floor at roadway level.

D Well above stream.

The bridge on which the road to Temple crosses the brook would control

flow in this area. A sketch is shown below:

\uR _ 200

N
Not to Scale

The storage immediately upstream of this bridge is negligible, so

that little attenuation of peak dam failure flows would occur here.
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a ‘ The stage-discharge relationship for the 12 x 7 arch was determined
h L § from the Federal Highway Administration's Hydraulic Engineering Circular
5, "Hydraulic Charts for the Selection of Highway Culverts," assuming

inlet control. For these purposes the 12 x 7 arch was assumed to behave
!I ! as all' - 5" x 7' - 3" arch which is described in the Circular 5 mono-

e graphs.

Discharge for the 19' x 7' arch assumed to be proportional to that
of the 12' x 7' arch based on flow area. Assuming that both arches are

ellipitical in shape:

Area of 12' x 7' = (%;) (%) = 65.97 sq. ft.
. v - 19y 7y _
Area of 19' x 7' = (7?0 (f) = 104.46 sq. ft.

Flow 19 x 17 _ Area 19 x 7 _ 104.46 _

SO Flow 12 x 17 - Area 12 x7 - 65.97 - 1-98

The flow over the roadway was calculated as simpie weir flow:

Q. = 2(2.8) (20) (h-10) (.5(h-10))3/2 + 2.8(200) (h-10)3/2

road
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Q12x17 Qrox7 -
Stage Headwater/ (chart 6 (6.58 X Q Q :
(ft.) 7 ft. HEC 5) 12x7 Road Total
0.57 225 355 0 580
5 0.71 325 515 0 840
6 0.86 425 670 0 1095
7 1.00 520 820 0 1340
8 1.14 605 955 0 1560
9 1.29 690 1090 0 1780
10 1.43 775 1225 0 2000
11 1.57 840 1330 600 2770
12 1.71 900 1420 1810 4130

The pre-failure fiow of 616 cfs would create a stage of about
4.1 feet at the bridge. The peak dam failure flow of 2450 cfs would
create a stage of about 10.6 feet, with about 0.6 feet of flow over
the bridge. This flow would cause flooding to several feet in the
cellar and 0-1 feet in the first floor at House "A", minor flooding

at House "B", and 1-3 feet of flooding to House "C" as the flow re-

o turns to Blood Brook. The flow might well damage or destroy the

i' B bridge. There is only a slight chance of loss of life in this area,

o since the flooding would be backwater flooding, and flow rates would

& be Tow.
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RESOURCE ANALYSIS
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TCG 10/7/80
About 700 feet downstream of this bridge, Blood Brook is joined
by Temple Brook. There is one house in this reach (besides the two
already discussed), about 8-10 feet above the stream channel. Blood
Brook runs 2000 feet from the conjunction with Temple Brook to a
restaurant and a house at the downstream end of West Wilton. In this

reach there are 3 houses 10-15 feet above the stream channel, and the

restaurant and house 12 feet up. The following cross-section is typical

of the reach from the bridge to the downstream end of West Wilton:

‘e, 30)

oy
<
G
w
C

Aettussstiaciuatiode

Chanreln: 0.0y
Jvechunlent © 0% (zxugq) o
5 =005 -
L =1%o Cr ) e
’ -
QSOIC\) Q%/b) 4
A stage-normal discharge relationship for this reach is given on 3{3{
the next page. The pre-failure flow of 616 cfs would cause a stage of |
4.1 feet in Blood Brook. The peak dam failure flow of 2450 cfs would ‘
cause a stage of 8.4 feet at the upstream end of the reach. This would
attenuate significantly through West Wilton due to the storage provided
by the stream. The only structure which might receive minor (less than ]

0.5 feet) flooding in this reach is the lowest house.

Downstream of West Wilton, Blood Brook runs about 2 miles to the

Souhegan River. The dam failure flood flow would attenuate a great
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TCG 10/7/80

deal in this reach, and would probably not threaten any of the

structures in the reach - a house 2000 feet downstream of West
Wilton and the Route 31 bridge just 800 feet upstream of the Sou-

hegan River. The flow resulting from the failure of Ward Dam would

probably cause no damage along the Souhegan River.

The chart on the next page summarizes the downstream effects of

k, ' the failure of Ward Dam.
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-
Test Flood Analysis ]
Size Classification: SMALL (height < 25 ft., storage < 1000 ac-ft.) i
Hazard Classification: SIGNIFICANT based on the slight chance of loss : :i
of life and appreciable economic damages in the
town of West Wilton downstream of the dam. B
According to the "Recommended Guidelines" the hazard classification 3 ;
and dam size indicate a test flood between the 100 year flood and 1/2 _ f
of the Probable Maximum Flood (PMF). Since the hazard classification ' ’
is on the low side of significant, we will use the 100 year flood. . ;
The drainage area upstream of Ward Dam is 6.58 square miles. How- -
ever, 4.9 square miles of this area is controlled by the Soil Conser-
vation Service's Souhegan River Watershed Dam 26. The SCS Design notes %;;:
for this dam give a peak 100 year storm stage of 922.9 ft. msl, yielding ._t
a peak outflow of 144 cfs. ;ﬁf;
e
To calculate the 100 year inflow for Ward Dam, we will estimate b
the peak inflow from the uncontrolled drainage area of 1.68 square B
miles, and make the conservative estimate that this peak concides with
peak outflow from S.R.W.D. #26. -
Peak Uncontrolled Flow: 'xis
Dennis R. LeBlanc's "Progress Report on Hydrologic Investigations of ) _;
Small Drainage Areas in New Hampshire- Preliminary Relations for Estimating E
Peak Discharges on Rural, Unregulateco S*reams," USGS Water Resources 1%
ﬁi
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& ) Investigations 78-47, gives this formula for a 100 year flow: “4

PLop= 0.5 A1-05 $0-56 1272 ypere

]
IS T

PRV PR PN

P R
Aa a2’ o' & 2t A alal

Pioo= 100 year peak flow, cfs 2

A= drainage area, in square miles = 1.68 ]

S= main channel slope, in feet/mile = 50

I= 2 year 24 hour rainfall, in inches = 3.1

Pyop = 0-55(1.68)1-9° (50)0-58 (3,1)2-72 < 184 cfs =

100

Therefore 100 year flow = uncontrolled peak + SRWD #26 flow = 328 cfs

The attenuation of the test flood due to storage in the reservoir

is calculated on the next page and is negligible. The 100-year inflow

of 328 cfs has been adoped as the peak test flood routed outflow. £

The peak test flood outflow of 328 cfs yields a stage of 2.2 feet
(727.2 ft ms1), 1.1 feet below the top of the concrete training wall,

1. - and 0.95 ft. over the natural ledge to the left. S
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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