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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATrTENTION JUN 19 1980

NEDED
p

Honorable Hugh J. Gallen
Governor of the State of New Haupshire
State House
Concord, New Hampshire 03301

Dear Governor Gallen; ..

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

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

Copies 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,

Incl MAX B. SHkIDER
As stated Colonel, Corps of Engineers

Division Engineer

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

......................................................................
* .. . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . .



NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH00063
Name of Dam: Chesham Pond Dam
Town: Harrisville
County and State: Cheshire County, New Hampshire
Stream: Minnewawa Brook
Date of Inspection: September 13, 1979

BRIEF ASSESSMENT

Chesham Pond Dam is a concrete gravity dam and earthen embankment
125 feet in length with a hydraulic height of 16 feet. The spillway
consists of a concrete ogee spillway 41 feet in length. A concrete
sluiceway structure is adjacent to the northwest end of the spillway
and contains a gate-operated low-level outlet 2'H x 3.5'W. The gate
is operated by a hand operated mechanism located directly above the
gate. A highway crossing is located just downstream of the dam.
Stone masonry training walls are located on either side of the
spillway discharge channel and terminate against the highway embank-
ment. The dam spans Minnewawa Brook and is located in southwest
New Hamphshire. The drainage area above the dam is 8.2 square miles
and contains Silver Lake, Childs Bog, and Seaver Reservoirs. Maximum
storage capacity is approximately 630 acre-feet. Normal pool is
approximately 0.55 miles in length with a surface area of 70 acres.
Chesham Pond is currently used for recreational purposes.

The dam is in fair condition. Major concerns are: inadequate
spillway capacity, deterioration of the mortar in the stone masonry
training walls on both sides of the discharge channel between the
dam and the highway embankment, lack of vegetation and erosion resist-
ance on the upstream slope of the embankment section near the south-
east end of the dam, and trees growing on the upstream and downstream
slopes of the dam.

The dam is of small size and significant hazard classification based
on storage volume and potential for loss of 1-2 lives and appreciable
property damage in event of a breach. In accordance with the Recom-
mended Guidelines for Safety Inspection of Dams, the test flood may
range from the 100-year to the Probable Maximum Flood (PMF). A
test flood equal to PMF was selected because of the potential for
loss of 1-2 lives in the event of a breach. To determine the test
flood outflow, the Seaver Reservoir Dam Phase I Inspection Report
was consulted. The drainage area to Seaver Dam is 4.4 square miles
and the resulting test flood outflow ( PMF) was determined to be
2,660 cfs. The subdrainage area to Chesham Pond Dam is 3.8 square
miles of steeply sloping terrain (166 ft/mile). Using the PMF Peak
Flow Rates graph, the peak discharge for a 'mountainous' watershed,
having a drainage area of 3.8 square miles, was determined to be
8,740 cfs. Therefore, the test flood inflow from the subdrainage
area would be 4,370 cfs. Using the PMF discharge from Seaver
Reservoir Dam of 2,660 cfs and the test flood inflow from the sub-
drainage area of 4,370 cfs, the total test flood inflow to Chesham

............ " .



Pond Dam was determined to be approximately 7,000 cfs (854 csm).
It should be noted that the peaks for the test flood outflow from
Seaver Reservoir Dam and the inflow from the subdrainage area
would probably not occur at the same time. However, for the pur-
poses of this Phase I investigation, the test flood inflow will be
assumed to equal the summation of these two values. Using the
procedure outlined in Estimating Effect of Surcharge Storage on
Maximum Probable Discharges issued by the Corps, to determine
the modifying effect of surcharge storage on the test flood
inflow, the routed test flood outflow was determined to be 6,000
cfs (732 csm) at elevation 1161.2' NGVD. The test flood analysis
indicates that the dam would be overtopped by 4.8 feet during the
test flood. Maximum spillway capacity at top of dam is 535 cfs
which is 9 percent of the routed test flood outflow.

The owner, the New Hampshire Water Resources Board, should implement
the results of the recommendations ar.d remedial measures given in
Sections 7.2 and 7.3 within one year after receipt of this Phase I
Inspection Report.

Warren A. Guinan
Project Manager
N.H. P.E. 2339
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This Phase I Inspection Report on Chesham, Pond Damn
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recomended Guidelines f or Safety Inspection of
Las and with good engineering judgment and practice, and is hereby
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

ARAMAST MAHTES IAN, MEMBER
Foundation &Materials Branch
Engineering Division

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RZCOHOIENIDED:

Chief* bniners Division

. "-- .. . . . . . . . . . . . .
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to -.

identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be 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
wll continue to represent the condition of the dam at some
point in the future. Only throuigh continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event,
a finding that a spillway will not pass the test flood should
not be interp-eted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aid 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.

V
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

CHESHAM POND DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972 authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the
United States. The New England Division of the Corps of En-
gineers has been assigned the responsibility of supervising the
inspection of dams within the New England Region. Anderson-
Nichols & Company, Inc. has been retained by the New England
Division to inspect and report on selected dams in the State
of New Hampshire. Authorization and notice to proceed were
issued to Anderson-Nichols under a letter of March 22, 1979
from John P. Chandler, Colonel, Corps of Engineers. Contract No.
DACW33-79-C-0050, as changed, has been assigned by the Corps
of Engineers for this work.

b. Purpose

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

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

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

1.2 Description of Project

a. Location. Chesham Pond Dam is located in the Town of
Harrisville, New Hampshire and impounds a reservoir of small
size. Chesham Dam is the downstream dam in a series of four
dams which impound the headwaters of Minnewawa Brook. After
discharging at damsite, Minnewawa Brook flows southwesterly
approximately 7 miles to its confluence with Otter Brook to
form The Branch. The Branch then continues another 2.5 miles
to Keene, New Hampshire where it joins the Ashuelot River.
The Ashuelot River is a major tributary in the Connecticut
River Basin. Chesham Pond Dam is shown on U.S.G.S. Quadrangle,
Monadnock, New Hampshire with coordinates approximately at
N42 0 56'15", W72 0 08'23", Cheshire County, New Hampshire. (See
Location Map page viii.)

b. Description of Dam and Appurtenance. Chesham Pond Dam
is a concrete gravity dam and earthen embankment 125 feet in
length with a hydraulic height of 16 feet. Beginning at the
southeast end of the dam and going northwest the dam consists

1-1



APPENDIX A

VISUAL INSPECTION CHECKLIST
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(5) Inspect the spillway when no water is flowing over
t for evidence of leakage or undermining.

he owner should carry out the recommendations made by the engineer.

.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Clear trees for a distance of 25 feet on either side
f the discharge channel between the dam and the highway that
rosses the channel downstream of the dam.

(2) Remove trees from the shore of the pond for a distance
f 100 feet upstream from the intake to the low-level outlet at the
est end of the dam.

(3) Repair the spalled concrete at the southeast abutment
all.

(4) Visually inspect the dam and appurtenant structures
nce a month.

(5) Engage a professional engineer qualified in the design
nd construction of dams to make a comprehensive technical inspection
f the dam once every year.

(6) Establish a surveillance program for use during and
mmediately after heavy rainfall and also a downstream warning
rogram to follow in case of emergency conditions.

(7) Establish trespassing control.

(8) Ensure operation of low-level outlet....

.4 Alternatives

:)he.-

S -.1q
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination indicates that Chesham
Pond Dam is in fair condition. The major concerns with respect
to the integrity of the dam are:

(1) Inadequate spillway capacity.

(2) Deterioration of the mortar in the stone masonry
training walls on both sides of the discharge channel between
the dam and the highway embankment which crosses the channel
downstream of the dam.

(3) Lack of vegetation and erosion resistance on the
upstream slope of the embankment section near the southeast
end of the dam.

(4) Trees growing on the upstream and downstream slopes
of the dam.

b. Adequacy of Information. The information from the visual
inspection and hydraulic analyses is adequate to identify the
problems listed in 7.2. These problems will require the attention
of a professional engineer who will have to make additional
engineering studies to design or specify remedial measures. No
additional information is needed for the purposes of this Phase I
investigation.

c. Urgency. The owner should implement the recommendations
in 7.2 and 7.3 within one year after receipt of this Phase I report.

7.2 Recommendations

The owner should retain a professional engineer qualified in the
design and construction of dams to:

(1) Perform a more detailed investigation to evaluate
spillway adequacy and overtopping potential.

(2) Specify procedures for repair of the stone masonry
training walls on both sides of the discharge channel between the
dam and the highway embankment that crosses the channel downstream
of the dam.

(3) Specify procedures for providing adequate erosion
resistance on the upstream slope of the embankment section of the
dam.

(4) Specify and oversee procedures for removing trees
and their root systems from the embankment section of the dam.
Also specify and oversee the filling of the voids remaining from
the root system removal. Z".

7-1



SECTION 6
STRUCTURAL STABILITY

6

6.1 Visual Observations

The visual examination indicates the following potential structural
problems:

(1) Deterioration of the mortar in the stone masonry
training walls on both sides of the discharge channel between
the dam and the highway embankment which crosses the channel
downstream of the dam.

(2) Lack of vegetation and erosion resistance on the
upstream slope of the embankment section near the southeast
end of the dam.

(3) Trees growing on the upstream and downstream slopes
of the embankment section which could cause seepage or erosion
problems if a tree blows over and pulls out its roots or if
a tree dies or is cut and its roots rot.

6.2 Design and Construction Data

In a letter dated June 30, 1949, it is stated that the contractor
who built the original dam in 1921 stated "that most of this 6
dam is built of very large boulders... (and) the bottom of this
dam was planked and there was some decay there."

6.3 Post-Construction Changes

A letter dated April 20, 1949 states that the dam "appears to
be in a weak state and is in need of immediate repairs or
reconstruction." A petition for repair dated September 6, 1949
states that the reconstruction will consist of "cement" {sicf}.

6.4 Seismic Stability

This dam is located in Seismic Zone 2 and, in accordance with
the Phase I guidelines, does not warrant seismic analysis.

6-16
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by the Corps, to determine the modifying effect of surcharge
storage on the test flood inflow, the routed test flood outflow
was determined to be 6,000 cfs (732 csm) at elevation 1161.2'
NGVD. The test flood analysis indicates the dam would be over-
topped by 4.8 feet during the test flood. Maximum spillway
capacity at top of dam is 535 cfs which is 9 percent of the
routed test flood outflow.

f. Dam Failure Analysis. The impact of failure of
the dam with pool level at top of dam was assessed. Because
of the tandem relationship of Childs Bog, Seaver and Chesham
Dams, the three dams were analyzed through the use of the Corps
of Engineers HEC-lDB computer program. With this analysis, it
could be determined how much overtoppping would occur at each
dam under various breach conditions. Since Chesham Pond Dam
is the most downstream, the analysis of all these results is
not necessary to determine the appropriate hazard classification
for Chesham. Therefore, only the breach of Chesham will be
discussed in this report.

A breach of Chesham Pond Dam was analyzed from the dam to a - -

point about 1 mile downstream. The breach was assumed to occur
at the top of dam and develop to the toe of the dam. The time
for a breach to develop with a bottom width of 50 feet and side-
slopes IH:lV was estimated to be one hour. A breach of this
magnitude resulted in a discharge of 6,960 cfs. One trailer
located about 200 feet downstream of the dam could be inundated
by 3.2 feet of water. This could cause damage to the structure
and possibly cause loss of 1-2 lives. The road crossing, one-half
mile downstream of the dam, could be overtopped by about 5.1 feet
of water with a breach discharge of 6,470 cfs. Damage to the
roadway and culvert could occur. Two houses located about 8 and
10 feet above streambed, just upstream from the road crossing,
could be subjected to property damage. (See Appendix C - Figure 12.)
The next road crossing, one mile downstream of the dam, could be
overtopped by 3 feet with a breach discharge of 5,500 cfs. (See
Appendix C - Figure 13.) This amount of overtopping could possibly
damage the gravel roadway and culvert. The reach between these
two road crossings provides a large storage area for attenuation
of the breach wave. (See Appendix C - Figure 14.) One house in
this reach, located about ten feet above the streambed, may be
subjected to basement flooding.

A breach of Chesham Pond Dam could result in the possible loss of
1-2 lives and cause appreciable property damage. Based on this
analysis, Chesham Pond Dam was classified Significant Hazard.

r
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SECTION 5

HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. General. Chesham Pond Dam is a concrete gravity dam
which impounds a reservoir of small size. The drainage area
to the damsite consists of 8.2 square miles of moderately to
steeply sloping terrain. Silver Lake, Childs Bog, and Seaver
Reservoir are storage areas in the upstream watershed. The
total length of the dam is 125 feet with a hydraulic height
of 16 feet. The concrete ogee spillway is 41 feet in length.
A low-level outlet structure is located in the northwest abutment.
A roadway is located immediately downstream of the dam. Dis-
charge from the dam passes through the roadway in a cor-
rugated metal pipe arch with a span of 14' 11" and rise of 10'
21

b. Design Data. No design data were disclosed.

c. Experience Data. According to a letter dated
October 13, 1938, Chesham Pond Dam had a flow of about 4 feet
over the spillway crest during the flood of September 21-24,
1938. No other experience data was found.

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

e. Test Flood Analysis. Chesham Pond Dam is classified as
being small in size, having a hydraulic height of 16 feet and
a maximum storage capacity of 630 acre-feet. The dam was de-
termined to have a significant hazard classification. Using
the Recommended Guidelines for Safety Inspection of Dams, the
test flood may range from the 100-year to the Probable
Maximum Flood (PMF). A test flood equal to PMF was selected
because of the potential for loss of 1-2 lives in the event
of a breach. To determine the test flood inflow, the Seaver
Reservoir Dam Phase I Inspection Report was consulted. The drain-
age area to Seaver Dam is 4.4 squire miles and the resulting
test flood outflow ( PMF) was determined to be 2,660 cfs. The
subdrainage area to Chesham Pond Dam is 3.8 square miles of
steeply sloping terrain (166 ft/mile). Using the PMF Peak
Flow Rates graph, the peal discharge for a 'mounainous' watershed,
having a drainage area of 3.8 square miles, was determined to
be 8,640 cfs. Therefore, the test flood inflow from the sub-
drainage area would be 4,370 cfs. Using the PMF discharge "
from Seaver Reservoir Dam of 2,660 cfs and the test flood inflow
from subdrainage area of 4,370 cfs, the total test flood in-
flow to Chesham Pond Dam was determined to be approximately
7,000 cfs (854 csm.) Using the procedure outlined in Estimating
Effect of Surcharge Storage on Maximum Probable Discharges issued

4
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

Chesham Pond Dam is owned and operated by the New Hampshire
Water Resources Board (NHWRB). The normal recreational lake
level is maintained at the permanent spillway crest during the
summer season. The lake level is lowered in the fall by use - -
of the low-level outlet to provide storage for spring runoff
and to enable property owners to make shoreline improvements. ..

4.2 Maintenance of Dam

NHWRB is responsible for the maintenance of the dam.

4.3 Maintenance of Operating Facilities

Throughout the year, the dam is visited on a weekly basis by
a maintenance staff member of the NHWRB. A weekly log is kept
on conditions at the dam site. The gate was not operated
during the inspection; however, the mechanism appeared to be
in satisfactory condition but has surface rust.

4.4 Description of Any Warning System in Effect

No written warning system was disclosed.

4.5 Evaluation

The current operation and maintenance procedures, consisting
of a weekly program of inspection, should ensure that all
minor problems encountered can be remedied within a reasonable
period of time.

4-1
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Some trees have grown on the upstream slope of the embankment
section near the abutment and also on the downstream slope near
the training wall on the east side of the channel. (See Appendix C -

Figure 6.) No seepage was observed on the downstream embankment _u
section of the dam.

c. Appurtenant Structures. The concrete low-level outlet
structure at the northwest end of the spillway is approximately
4.5' wide and supports the sluice gate operating mechanism and
wooden racks. (See Appendix C - Figure 7.) The concrete was
observed to be in good condition with only a minor hair line - -

crack in the concrete wall at one corner and only minor surface
erosion of the concrete at the water line. The wooden decking
over the sluice way channel was observed to be in good condition
with only minor evidence of weathering and warping. The gate
operating mechanism, which is a hand operated racket type, was
observed to be in fair condition with some surface rust. (See
Appendix C - Figure 8.) There was no indication of recent
lubrication or operation. The trash racks which have been con-
structed of 2x4 wood members, were observed to be weathered.

d. Reservoir. The watershed above the reservoir is
moderately to steeply sloping and heavily wooded. (See Appendix C -
Figure 9.) The slopes of the reservoir appear stable. No evidence
of significant sedimentation was observed. There are some trees
overhanging the edge of the pond immediately upstream from the
intake to the low-level outlet.

e. Downstream Channel. A roadway is located 20 feet downstream 4
of the dam. (See Appendix C - Figure 10.) The channel downstream of
the culvert is tree lined on both banks. (See Appendix C - Figure 11.)

3.2 Evaluation

On the basis of the results of the visual inspection, Chesham
Pond Dam is considered to be in fair condition.

Deterioration of the mortar between the stone blocks in the stone
masonry training walls on both sides of the discharge channel
between the dam and highway immediately downstream could lead to
failure of the walls and subsequent failure of the soil abutments -

of the dam.

The lack of vegetation on the upstream slope of the embankment
section near the east end of the dam has led to some erosion,
if allowed to continue, could result in breaching of the dam.

Trees growing on the upstream and downstream slopes of the
embankment section of the dam could cause seepage or erosion
problems if a tree blows over and pulls out its roots or if a tree
dies or is cut and its roots rot.

3-2
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Chesham Pond Dam is a low dam which impounds
a reservoir of small size. The watershed above the reservoir
is moderately to steeply sloping and heavily wooded. The down-
stream area is moderately sloping. From the southeast end of
the concrete gravity section to the southeast abutment (which
is not clearly defined) there is an embankment section about
65 feet long. --

b. Dam. Chesham Pond Dam is a concrete gravity dam with
a hydraulic height of 16 feet and totaling 125 feet in length.
(See Appendix C-Figures 2 and 3.) The downstream face of the
spillway is inclined at IH:IV.

Both abutments of the dam consist of soil. There are many

large boulders at the downstream toe of the dam, but no evi-
dence near the dam of anything that appears to be bedrock.
No information was found in the available records as to whether
the dam is founded on bedrock or soil. Therefore, it is not
possible to conclude what material the dam is founded on.

Water was flowing over the dam at the time of the inspection.
As a result it is not possible to determine whether any leak-
age is taking place under the dam.

Stone masonry training walls are located on either side of
the discharge channel between the dam and the roadway culvert
about 20 feet downstream. The mortar between the stone blocks
in these training walls is badly deteriorated. No water was
leaking through these walls above tailwater except for one leak
at an elevation 0.6 foot below pond level where the training
wall on the east side of the channel meets the stone masonry
wall which retains the highway fill. (See Appendix C-Figure
4.) It is considered unlikely that this leakage is coming
from the pond.

The concrete weir was observed to be in good condition with
minor surface erosion of the concrete at the water line. The
training wall (abutment) at the southeast end of the weir was
eroded and spalled up to 2" deep. (See Appendix C-Figure 5.)

The upstream slope of the embankment section has very little
vegetation near the southeast end of the dam (apparently this is
due to trespassing) and has experienced some erosion.
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SECTION 2
ENGINEERING DATA

2.1 Design

No original design plans were found for Chesham Pond Dam. Plans
for repairs in 1949 were found in the files of the New Hampshire
Water Resources Board (NHWRB). "7

2.2 Construction Records

No construction records were revealed.

2.3 Operation

No engineering operational data were found.

2.4 Evaluation

a. Availability. A search of the files of the NHWRB
revealed the plans of repairs in 1949 and other general historical
information which was utilized in the preparation of this report.

b. Adequacy. The information obtained from the files of
the NHWRB was used in conjunction with the visual inspection and
the hydrologic and hydraulic computations to make the final assess-
ments and recommendations of this investigation.

c. Validity. The structure as seen on the visual inspection
is in close conformity to the disclosed plans and information.

I.. . .

2-1

I...



(7) Impervious core -unknown

(8) Cutoff - unknown

(9) Grout curtain - unknown

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

~i. Spiliwayi

(1) Type - concrete gravity ogee spillway with a
sloping downstream face (lH:lV).

(2) Length of weir - 41'

(3) Crest elevation - 1154' NGVD (See 1.3 c (6)
above)

(4) Gates - none

(5) U/S Channel - Numerous cottages and homes
are located around the reservoir. The reservoir slopes are

ewooded. No significant sedimentation at the damsite was
observed.

(6) D/S Channel - About 20 feet downstream from
" . the spillway apron is a roadway crossing. Discharge over the

spillway passes through the roadway in a corrugated metal
pipe arch with a span of 14' 11" and rise of 10'2".

j. Regulating Outlets. There is one 2.0'H x 3.5'W
- low-level opening located in the sluiceway structure adjacent

to the northwest end of the spillway. This opening is con-
trolled by a CI sluice gate. The invert of the opening is
at elevation 1146.6' NGVD.

1-5
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(6) Spillway crest - 1154 (Shown on USGS Quad-
rangle Sheet and assumed to be spillway crest elevation.)

(7) Original design surcharge- unknown

(8) Top of dam - 1156.4

(9) Test flood pool - 1161.2

d. Reservoir Length (miles)

(1) Maximum pool - 0.57

(2) Spillway crest pool - 0.55

(3) Flood control pool - not applicable

e. Storage (acre-feet)

(1) Recreation pool - 460 -

(2) Flood control pool - not applicable

(3) Spillway crest pool - 460

(4) Top of dam - 630

(5) Test flood pool - 1140

f. Reservoir Surface Area (acres)

(1) Recreation pool - 70

(2) Flood control pool - not applicable

(3) Spillway crest - 70

(4) Test flood pool - 115

(5) Top of dam - 84

g. Dam

(1) Type- concrete gravity dam with earth embankment

(2) Length - 125'

(3) Height - 16' (structural and hydraulic)

(4) Topwidth - varied

(5) Side slopes - varied

(6) Zoning- unknown

1-4
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The lake level is lowered in the fall by use of the low-level
outlet. Throughout the year, the dam is visited on a weekly
basis by a maintenance staff member of the NHWRB. A weekly log
is kept on conditions at the damsite.

1.3 Pertinent Data

a. Drainage Area. -f drainage area consists of 8.2
* . square miles (5,248 acres) of moderately to steeply sloping

- terrain. Silver Lake, Childs Bog and Seaver Reservoir are
located in the upstream watershed. The normal pool of Chesham
Pond has a surface area of 70 acres which constitutes 1 percent

*of the watershed.

b. Discharge at Damsite

(1) Outlet works - one 2.0'H x 3.5'W low-level opening
controlled by CI sluice gate at invert elevation 1146.6' NGVD.

- .. Approximate capacity at top of dam - 120 cfs at 1156.4' NGVD.

(2) The maximum discharge at the damsite is unknown.

However, a flow of 48 inches over spillway crest was reported
- during the flood of September 21-24, 1938. If this depth of flow
t over the spillway were to occur today, the approximate discharge

would be 1,270 cfs with 1.6 feet of overtopping.

* -(3) Ungated spillway capacity at top of dam - 535 cfs
@ 1156.4' NGVD

(4) Ungated spillway capacity at test flood elevation -

2,770 cfs @ 1161.2' NGVD

*.. (5) Gated spillway capacity at top of dam - not applicable

(6) Gated spillway capacity at test flood elevation -

I not appliable

(7) Total spillway capacity at test flood elevation -

2,770 cfs @ 1161.2' NGVD

(8) Total project discharye at test flood elevation -

6,000 cfs @ 1161.2' NGVD

c. Elevation (ft. above NGVD of 1929; formerly called
Mean Sea Level (MSL); see (6) below).

(1) Streambed at centerline of dam - 1140.8 (downstream

invert pipe arch)

-* (2) Maximum tailwater - unknown

(3) Upstream gate invert - 1146.6

(4) Recreation pool - 1154

(5) Full flood control pool - not applicable

1-3
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- of the following sections: an earthen embankment 65 feet in
length, a concrete spillway abutment, a concrete ogee spillway

41 feet long, and a concrete low-level sluiceway. The sluice-
way structure contains a gate-operated mechanism located

* - directly above the gate. The sluiceway intake is protected
with a trash rack. A highway crossing is located just down-
stream of the dam. Discharge over the spillway passes through
the roadway in a corrugated metal pipe arch with a span of
14'-11" and a rise of 10'2". Stone masonry training walls
are located on either side of the spillway discharge channel and

* terminate against the highway embankment. The dam was originally
constructed intregrally with a railroad embankment long since
abandoned, but the bridge seats remain in the downstream
training walls mentioned above.

c. Size Classification. Small (hydraulic height-16 feet;
storage-630 acre -feet) based on storage ( 50 to <1000 acre-
feet) as given in the Recommended Guidelines for Safety In-
spection of Dams.

d. Hazard Classification. Significant hazard. A
" breach with pool at top of dam could result in the loss of

1-2 lives and cause appreciable property damage. For details
see Section 5.1 f.

e. Ownership.Chesham Pond Dam was reported to have
been built in 1921. The name of the original owner was not
found. Ownership in 1930 was recorded to have been Breed
Pond Company, in Marlborough, New Hampshire, formerly owned

* by Whitney. It is possible that Whitney was the original
owner. Files from the New Hampshire Water Resources Board
(NHWRB) indicate that the NHWRB took over ownership sometime
between 1949 and 1968.

f. Operator. The current owner and operator of Chesham
Pond Dam is the NHWRB. Mr. Vernon Knowlton, Chief Engineer,
37 Pleasant Street, Concord, New Hampshire 03301. Phone (603)
271-3406.

g. Purpose of Dam. The dam was previously used for
storage purposes and is currently utilized for recreation.

h. Design and Construction History. According to -
the files at the NHWRB, the dam was originally built in 1921.
No design or construction information was found regarding
the original construction. The files also indicate the
concrete spillway apron was constructed October 6, 1937.
Plans of repairs made in 1949 were found. These plans were
engineered and drawn by the Public Service Company of New
Hampshire and dated August 9, 1949. Repairs included con-

*struction of the present sluiceway structure.

i. Normal Operating Procedures. The normal recreational
" level is maintained at the crest of the permanent spillway.

1-2 4
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VISUAL INSPECTION CHECKLIST
PARTY ORGANI ZATION

PROECT CHESHAM POND DAM, N.H. DAE September 13, 1979

TIME 9:30 AM

WEATHER Sunny, warm

W.S. ELEV. U.S. DN.S.
1154' 1142.1'

PARTY: NGVD NGVD

1 Warren Guinan (ANCo) 6

2. Stephen Gilman (ANCo) 7.

3 David Deane (ANCo) 8.

4 Rnald Hirschfeld (GEl) 9.

5. 10.

*i.PROJECT FEATURE INSPECTED BY REMARKS

1. Hydrology/Hydraulics D. Deare/W. Guiinan

* -Structural Stability S. Gilnmn
2.

3Soils and Geology R. Hirschfeld

4.

5.

6.

7.

8.

9.

10.

A-1
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PERIODIC INSPECTION CHECKLIST

* PROJECT CHESHAM POND DAM, N.H. DATE Sept. 13, 1979

*i PROJECT FEATURE NAME __

""DISCIPLINE NAME_ _

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks None observed.

Pavement Condition Not paved _

Movement or Settlement of None observed
Crest

Lateral Movement None observed

Vertical Alignment Good -

Horizontal Alignment Good

Condition at Abutment and Trespassing and bare soil on upstream
at Concrete Structures slope next to left end of spillway

Indications of Movement of None observed 6

Structural Items on Slopes

Trespassing on Slopes See "Condition at Abutment..." above

Sloughing or Erosion of See "Condition at Abutrent..." above
Slopes or Abutments

Rock Slope Protection- No riprap
Riprap Failures

Unusual Movement or Cracking None observed
at or Near Toe

Unusual Embankment or Down- None observed
stream Seepage

Piping or Boils None observed

Foundation Drainage Features None observed

Toe Drains None observed

Instrumentation System None observed ..4

Vegetation Trees on upstream slope near left end

of spillway
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PERIODIC INSPECTION CHECKLIST

PROJECT CHESHAM POND DAM, N.H. DATE Sept. 13, 1979

N PROJECT FEATURE NAME

DISCIPLINE NAME ___-____

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL

AND INTAKE STRUCTURE

a. Approach Channel

Slope Conditions Not applicable

Bottom Conditions Not visible beneath pond surface

r Rock Slides or Falls Not applicable

- Log Boom None

S"Debris None

Condition of Concrete Not visible
Lining

*-. Drains or Weep Holes None

b. Intake Structure

Condition of Concrete Good; a little surface erosion of con-
crete at waterline

Stop Logs and Slots- Weathered wood
Trashrack

A- 3
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PERIODIC INSPECTION CHECKLIST

PROJECT CHESHAM POND DAM DATE Sept. 13, 1979

PROJECT FEATURE NAME

DISCIPLINE NAME_"-___ _-_-N

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

General Condition Good

Condition of Joints Good-one hairline crack at change in
direction of wall

Spalling Minor erosion of concrete at water
surfaceVisible Reinforcing None

Rusting or Staining of Only at enbedded item

Concrete

Any Seepage or Efflorescence None visible

Joint Alignment Not applicable -

Unusual Seepage or Leaks in None visible
Gate Chamber

Cracks See "condition of joints" above

Rusting or Corrosion of Railings are painted-good
Steel Other item are surface eroded

b. Mechanical and Electrical

ting M s Hard operated ratchet type, good con-
dition-surface rust only. No indica-
ticn of recent operation.

Note: Wood decking over control
tower is treated wood planking in
fair condition; sane evidence of
weathering and warping.
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PERIODIC INSPECTION CHECKLIST

- PROJECT CHESHAM POND DAM DATE SEPTE4ER 13, 1979

PROJECT FEATURE NAME

* DISCIPLINE NAME .__._.

AREA EVALUATED CONDITION

IR
Ot= WORKS - SPILLWAY WEIR, APPROACH

AND DISCHARGE CHANNELS

a. Approach Channel

aGeneral Condition Good.

Loose Rock Overhanging Channel None

Trees Overhanging Channel Scme trees at edge of pond imrediately
upstream of low-level outlet

Floor of Approach Channel Not visible beneath pond surface

b. Weir and Training Walls

Genekal Condition of Concrete Good
pa Rust or Staining Only at embedded steel item

S.Spalling Minor surface erosion of concrete of
training walls at water surface. Left

Any Visible Reinforcing training wall-old concrete portion spalle .
and eroded.

i Any Seepage or Efflorescence None
None

Drain Holes None

c. Discharge Channel

S-- General Condition Fair

Loose Rock Overhanging Channel None

Trees Overhanging Channel Trees overhanging channel between spill-
- way and roadway and downstream of roadwa

_ Floor of Channel Boulders

- Other Obstructions Culvert under roadway immediately down-
stream of spillway
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BR. ED POND CO.-PAY

Marlborc ff. H.
June 30 1949

Ii

State of New Hampshire
Water Resources Board
Concord, N. -.

Attention Mr. Walter C. White

Dear Mr. White:

Supplimenting our letter of June 3rd. we wish to say

that we have contacted the Contractor who built this dam in 1921

andhe, has gone over it very carfully and states that most of this dam

is built of very large boulders and could not possibly give way only

on the top. The cause of the small leaks which were evident at the

time of our last letter were in his estimation due to the fact that the

bottom of this dam i s planked and there was so me decay there,

This contractor is figuring out the best thing to do and will subnit

his report very soon.

In the mean time the water in this pond is dcrwn to a safe level due to

the dry weather and the drawing from it for power purposes.

'We will report more as soon as 'possible.

Very Truly yours,

Breed Pond Company

B-.1

Robert C. Derby Clerk.

...................................................... "" ""-' "" .. "",' " _-t "



NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE

LOCATION AT DAM NO...O,....-

Town .... arxriavll........................... County...............C(hestU...................

Stream ............... CheaaMX..ond....................................................................

Basin-Primary.... Jomintlout ............... Secondary .... MinlneW~w&..zon ..........

L~ocal Name....Symonda..BaaQi? ..... ..........................................................

DRAINAGE AREA

Controlled............ Sq. Mi.: Uncontrolled ........... Sq. Mi.: Total....... .............. Sq LOA.

ELEVATION v.WATER SURFACE AREA vs. VOLUME

Surface
Point Head Area .Volume

Feet Acres Acre Ft.

(1) Max. Flood Height ............................................

(2) Top of Flashboards ..........................................

(3) Permanent Crest.......................................

(4) Normal Drawdown........... a ...t... ... 4-:..................

- (5) Max. Drawdown .............................................

(6) Original Pond ... 12Z&....P . G 8 ..........................

Base Used...........: Coef. to change to U.S.G.S. Base.........................................

RESERVOIR CAPACITY

Total Volume Useable Volume

Drawdown ...............ft. .. . ............. ..

Volume ...............ac. ft. ............. ........... ac. ft-

Acre ft. per sq. mi. ......................... ...................

Inches per sq. mu. .............. ..............

USE OF WATER ................ sto ra"

O W NER ........... ~ z 4d - o & J e ;-oj - Q.................... ......

REMARKS Condition Good Wing Wall sRadly Craoked

B-2
Tabulation By ... A..A.X.I. U .. .................... Date ......... ...........9~% ..............
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

)CATION STATE NO..... 1O9AR....

Stream.....C"h =..Yf .......................................................................................
Basin-Primary .......... Qane0gtiQut- ............ Secondary .......... ......~~9J .........
Local Name ........ Bym~fda.RestaXiW ................................................................................
Coordinates--Lat. ..A2....551.L.3.soo ........... Long.......... 720 .l ... m9.6OO.............
.NERAL DATA
Drainage area: Controlled............. Sq. Mi.: Uncontrolled.............. Sq. Mi.: Total .... B.254Sq. ML.

Overall length of dam ... 86 ..... ft.: Date of Construction....I I. ...........
Height: Stream bed to highest elev ...... 1Z.."ft.: Max. Structure..........0"5- ....... fT
Cost-Dam .................................................... Reservoir......................................
&SCRIPTION
Waste Gates

Number ........... I ........ Size....... ft. high x................. 30........................... ft. vide
Elevation Invert................ B1.................... :Total Area..........77.5......................sq ft.
Hoist ................................................................................................................

Waste Gates Conduit

Size ................... ft.. Length .................. ft.: Area .................................. ........... 5q. ft.
Embankment

Type ................................................................................................................. *

Height--Max ................. ................... ft.: Min.................................................. ft
Top-Width............................................. :Elev...............................................
Slopes--Upstream .............. on ............. :Downstream . ..............on .. ....... . .

Length-Right of Spillway..........................: Left of Spillway .........................................
Spillway

Materials of Construction ............................................................................................
Length-Total ............ 6.4 .................. It.: Net ................. . ......... . ft.
Height of permanent section ......... ft.: Min........................... ... .... ft
Flash boards.-Type............................................................ Height........... 191 ........... ... f t.
Elevation-Permanent, Crest ....................................... : Top of Flashboard .
Flood Capacity ........65...........cfs.: .................... 7.5 .................... cefs/sq. Mi.-

Abutments
Materials: .......................................................................................................... .

Freeboard: Max . ..... *25................... ft.: Min............................................................. ft.
Headworks, to Pow.,. Devel.-(See "Data on Power Development")

WNER ...... ............................... Hax~av:L .. ........
EMARKS c1trag.

abulaticn By JA..X...A..R..R.L Date.December 9. 1938.'

......................... Dae..................................... .....................................................



.c'd / 0 VATER CO'TTROL CO1I.I3310N

ja:obson
-1 r glen i.STATE OF Y 1-7 I -P'.HI:ZE

Concord, Mew Hampshire

zx" LT"

Ir:_------ I -- October 13 19:38.

Jarboio, NI H. .

RE: Chsh.Ia Pon1. Dan. C. C. IFo. 109.02

Gentlemen:

In order that vwe may determine the magnitude and ex-
tent of the flood of September 21-24 just passed, we are re-
questing the various dam oiners tn the gtate to supply us with
the following information:

1. 'as this dam injured? Ans.____"_'""

2. If so, to v.hat extent? kns. _-_ _

3. Did all flashboards Ans._____________
60 out?

4. ifhat vas the maximum Arts.. , .
height of water over
the permanent crest .-
of spillway? -_

5. At what day and hour Ans.
did the maximum flood '_-
height reach your dam?

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

lTill you please return this letter .ith as much in-
formation as you can give us as promptly as possible. A self-
addressed envelope is attached hereto.

V.e thank you for your cooperation.

Very truly yours,

Richard S. Klolmren
CDC :G Chief Engineer
Enc. B-5
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NEW HAIMPSHIRE WATER RESOURCES BOARD

IMVENTORY OF DAMS AND WATER PO;7ER DEVELOPME~NTS

iASIN ct' re ev NO. _ _ _ _ _ _ _ _ _ _ _ _ _

tT VE R 6/yi.., ,jMILES FROM MOUTH D.A.QM~
G~CWN _______________OWNER A.'~~ ~2~~L

,C)CAL INAI O? DA J
~UT I ~ /? DESCRIPTION ~~x ,'

~CDAREA4-ACRtES__ 'yL-, /: , DRA'JDO:.Ut FT.___ FOND CAPACITY-ACRE FT.
JIGH2-TCP TO HbL OF STREM-FA-1MAY. 111N.____

V-'aALL LEMMGTH OF DAM-F . MVi.FLOOD HEIGHT ABOVE CEST-FT.
'.RMvA'fEN'T CREST ELEV..U.S.G.S. LOCAL GAGE ________

'PI LTA -LE R ELEV.U.S.G.S.___ -LOCAL GAGE ________

-PILL'lAY LENGTHS FT,, -~FREEBOARD-FT. '*'7/

'i2,3HBOARDS-TY2. PE,HIELIU ABOVE CYIEST ___________

'ASTPE GAI'ES-NO. IWIDTH 11AX .XPEILIG DEPTH SILL BELOWI CREST

fIER DEVELO PIN"T

RATED HEAD C.F.S.
NITS NO. HP FEET FULL GATE KW MKE

SE ...-

E_-'ELRKS aallz"1 C,'P/7s S/~* ;%S;'-e paV~J-

ME /Cfav krB-6



Harrisville Inspected Tune 13, 1930.

Simmonds Pond, also known as Chesham
Pond, owned by Breeds Pond Association
formerly owned by Whitney.

Small concrete dam built in 1921 near railroad

and highway. The main dam seemed dry and in good condi-

tion. There were sorie small cracks on the west wing wall

just east of the gate outlet. The west wing wall-was

quite badly cracked about sixteen feet from the gage board.

No serious results however, as the earth back of the wing

walls is in quite good condition.

No picture.

.• .] '',.. "-
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS



October 1979
Figure 14 -Overview of the reach between the two

road crossings shown in Figures 11 and
12 above.
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October 1979
Figure 12 -Overview of the road crossing located

mile downstream of the dam.
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October 1979Figure 13 - Overview of the road crossing located
one mile downstream of the dam.
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September 13, 1979
Figure 10 -Looking downstream at pipe arch from

low-level outlet structure.

September 13, 1979
Figure 11 -View of the discharge channel downstream

of the pipe arch.
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Jeptember 13, 1979
Figure 8 - Looking at the control mechanism for the

low-level gated outlet.

September 13, 1979
Figure 9 -Looking into the upstream reservoir from

the dam.
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September 13, 1979
Figure 6 -Looking southeasterly across the crest

of the embankment.
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September 13, 1979
Figure 7 -View of downstream face of northwest end

of spillway and low-level outlet structure.
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September 13, 1979
Figure 4 -Seepage at intersection of highway culvert

headwall and training wall on southeast
side of spillway discharge channel.
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September 13, 1979
Figure 5 -Close-up of spalled area on training wall

at southeast abutment.
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September 13, 1979Figure 2 - Looking southeast across crest of the dam.

September 13, 1979Figure 3 -Looking northwest across the crest of dam.
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APPENDIX E

INFORMATION AS
CONTAINED IN THE NATIONAL

INVENTORY OF DAMS
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