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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROALJ

WALTHAM, MASSACHUSETTS 021541
-REPLY TO" *''' "'

ATTENTION OF
NEDED

JUL 2 IQ63
0

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

Dear Governor Gallen:

Inclosed is a copy of the Lake Kanasatka Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of Non-
Federal Dams. This report is presented for your use and is based upon a
visual Inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you --

keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program. - 0

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for 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,

Inc 1 MAX B. SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer , -

z-.-.. .....

. . . . . . . . . -. . . . . . . . *. . . . . . . . . . . .
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INVESTIGATION REPORT

Identification No.: NH 00125
Name of Dam: Lake Kanasatka
Town: Moultonboro " "--
County and State: Carroll, New Hampshire ..-
Stream: Tributary to Lake Winni-

pesaukee
Date of Site Visit: 1 November 1979

BRIEF ASSESSMENT

Lake Kanasatka Dam consists of an earth embankment with
a stoplog controlled sluiceway type spillway. The box cul-
vert of the sluiceway is about 104 ft. long. The embankment
forms part of'New Hampshire Route 25. The crest length of
the dam is estimated to be 240 ft. with an associated height
of 17 ft. T4e dam was constructed as part of a federally
funded realignment of Route 25 in 1954. Lake Kanasatka "
serves primari-ly.,as a-recreational reservoir though a
measure of fl'ooprotection is obtained through seasonal
operation of the sliiceway.

Due to the extent of downstream development that would
be affected in the event the dam were to fail, Lake Kana-
satka Dam has been determined to have a "significant" hazard
potential classification in accordance with the Corps of
Engineers guidelines.

The dam is in good condition, based on a visual
examination of the structure. Although a few deficiencies
were noted, there was no evidence of settlement, lateral
movement or other signs of structural failure, or conditions
which would warrant urgent remedial action.

Based on the "intermediate" size and "significant"
hazard potential classifications, in accordance with Corps
of Engineers guidelines, the adopted test flood for this
dam is 1/2 the Probable Maximum Flood (1/2 PMF). With the
water level at the top of dam, the spillway capacity is
approximately 740 cfs with all stoplogs removed. Hydraulic
analyses indicate that the routed test flood outflow of
660 cfs (inflow 7,660 cfs or 1,050 csm) could be passed
with a freeboard of about 1.5 ft. and an unused surcharge-
storage of about 640 acre-ft. remaining.

The New Hampshire Water Resources Board, owner of the

.., ,. '.-



dam, should conduct an investigation of the need for trash racks
at the upstream end of the sluiceway, as outlined in Section
7.2. This investigation should be performed under the direction -

of a registered professional engineer qualified in the design
and construction of dams. Any necessary modifications resulting
from the investigation, and remedial measures, including
clearing the discharge channel, fixing the leak in the box
culvert and providing a means of access to the sluiceway stop-
logs during high reservoir stages, as outlined in Section 7.3.
This work should be implemented by the Owner within two years
after receipt of this report. The Owner should also prepare
a formal operations and maintenance manual for the dam and
establish an emergency preparedness plan and downstream warning
system that would compliment the State's existing disaster
operations plan, "Link-Up".

HALEY & ALDRICH, INC. iWU.F'.

by: 
o

H4ARL
A . - . •

Harl Aldrich NAtL

President

-o*
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This Phase I Inspection Report on Lake Kanasatka Dam

ba# been reviewed by the undersigned Review Board somber@. In our
opinion, the reported findings, conclusions, and reco.endations are
consistent with the Recommended Guidelines for Safety Inspection of

Dsand with good engineering judgment and practice, and shrb *p

submitted for approval.

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIB".
Water Control Branch
Engineering Division

ARAMAST MJAHTESIAN, CHAIRMAN

Geotechnical Enqineering Branch
Engineering Division

APPROVAL RKCOMWED:

Chief Tnngineaaeri Division

............................................... embe....................

.....................................................................- :"--................ h......................................................



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,
DC 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 con-
dition of the dam is based upon available data and visual 6
inspections. Detailed investigation, and analyses invclving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of
a Phase I Investigation; however, the investigation is in-
tended 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 p
action, while improving the stability and safety of the
dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if . -

inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and in-
spection can there be any chance that unsafe conditions will be
detected.

Phase I Investigations are not intended to provide de-
tailed hydrologic and hydraulic analyses. In accordance
with the established Guidelines, the test flood is based on
the estimated "probable maximum flood" for the region
(greatest reasonably possible storm run-off), or a fraction
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
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.
Consideration of downstream flooding other than in the
event of a dam failure is beyond the scope of this investi-
gation.

S. ... .a .-- - - - - . . .. . . . .." - , ". , , .
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The Phase I Investigation does not include an assess-
ment of the need for fences, gates, no-trespassing signs,
repairs to existing fences and railings and other items
which may be needed to minimize trespass and provide greater
security for the facility and safety to the public. An
evaluation of the project for compliance with OSHA rules
and regulations is also excluded.
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!ntly sloping wooded terrain. The shoreline is generally
!veloped with summer cottages. There is no significant
•obability of landslides into the reservoir affecting the
,fety of the dam. No conditions were noted that could re-
Llt in a sudden increase in sediment load into the reservoir.

e. Downstream Channel. An unnamed brook conveys dis-
Large from the dam approximately 1,800 ft. to the Blackey
,ve portion of Lake Winnipesaukee. The elevation difference
ttween the normal water surfaces of Lake Kanasatka and
Lke Winnipesaukee is approximately 11 ft. Existing develop-
nt along the downstream channel is presently limited to
ie shoreline of Blackey Cove to the west of the mouth of
ie downstream channel.

The downstream channel contains some loose stones
mediately downstream of the sluiceway outlet. There was
Lso minor debris in the form of tree branches noted in
ie channel at the same location.

.2 Evaluation S

Based on the visual examination conducted on 1 November
379, Lake Kanasatka Dam is considered to be in good condi-
ion. However, the remedial measures outlined in Section
.3 should be implemented to correct the noted deficiencies
n the sluiceway culvert and downstream channel. S

3-3
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the right wingwall of the outlet and dry-laid stone
wall immediately downstream of the right wingwall.

The masonry portion of Lake Kanasatka Dam (the sluice-
way) is in good condition. However, it was found during the
site inspection that the dimensions of the sluiceway inlet
structure, Photo No. 2, are not as shown on the design
plans furnished by the New Hampshire Water Resources Board.
In particular, the maximum height available for stoplocs
is 8 ft. and not 10 ft. as shown on the design plans.

It was also found that the sluiceway culvert consists
of two distinct parts with different crobs-sections, Photo
No. 9. From the inlet, 62 ft. of the culvert length is of
old construction and measures approximately 7.5 ft. by 7.5
ft. in section. The old construction meets an 8 ft. by.
8 ft. section that extends to the outlet. Instead of re-
building the entire length of the culvert during the 1954
reconstruction of the facility, the then existing culvert
was apparently extended with the enlarged section.

Clear seepage into the culvert was detected at the junction
of its two sections, about 6 in. above the base slab on the
right side. The taped length of the culvert, from the down-
stream end of the stilling pool at the inlet to the outlet,
is 103 ft.

Minor erosion of concrete along the base slab of the
older portion of the culvert and minor distress at the
junction of the old and new portions were apparent. The
concrete, especially at the newer portions of the facility,
appeared to be sound and without deficiencies. The align-
ment of the structural elements, with the exception of
the first monolith of the discharge conduit from the upstream
end, was good with no indication of settlement. The first
monolith did not indicate any recent movement and its
slightly tilted condition is probably due to an original
construction error.

Conditions at the sluiceway outlet, including wingwalls,
are excellent, Photo No. 8. Rehabilitation work performed
by the New Hampshire Department of Public Works and High-
ways in 1976 is evident. The stone masonry walls at either
side of the outlet are in satisfactory condition.

c. Appurtenant Structures. There are no separate
appurtenant structures for the facility.

d. Reservoir Area. Lake Kanasatka is bordered by

3-2



S

SECTION 3 - VISUAL EXAMINATION

3.1 Findings

a. General. The Phase I visual examination of Lake
Kanasatka Dam was conducted on 1 November 1979. The up-
stream water surface elevation was about 4.1 ft. below the
top of the sluiceway inlet structure that day or at about S
full pond elevation. The top two stoplogs had been removed
from the sluiceway the day before the site examination.

In general, the project was found to be in good condi-
tion. A few deficiencies which require correction were
noted.

A visual inspection check list is included in Appendix
A and selected photographs of the project are given in
Appendix C. A "Site Plan Sketch", page C-l, shows the
direction of view for each photograph.

b. Dam. The upstream slope of the earth embankment
is coverec--partly by mown grass and some areas are bare
with exposed sandy gravelly fill material, Photos Nos. 2
and 7. Weeds, tall grass and small brush cover portions
of the slope in areas away from the sluiceway inlet, Photo
No. 4. Minor erosion of the upstream slope is occurring
to the right of the sluiceway inlet, Photo No. 3. This
erosion is caused by local runoff and extends about 30
ft. up the slope, Photo No. 2.

The bare sandy gravelly areas were part of a prior
alignment of New Hampshire Route 25, and presently form -
a small parking area. Remnants of the old pavement are
locally visible. Erosion from vehicles traveling on the em-
bankment is evident, Photo No. 5, but not considered
serious.

The horizontal alignment of the crest is straight. 0
The crest elevation varies along the vertical curve for
the highway, Photo No. 6. The roadway pavement covering
the crest of the dam is in generally good condition. There
are several transverse cracks in the pavement, the largest
of which is about 1/8 in. in width.

On the downstream side, the embankment is covered with ..--

tall grass as shown on Photo No. 1. There is some erosion,
less than 3 in. deep and 1 ft. wide, to the left of the
sluiceway outlet. Also, there are minor bare areas behind

3-1
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SECTION 2 ENGINEERING DATA

2.1 Design Data

No design data for the dam and mil.' that occupied the
site prior to 1937 were located and none are believed to
exist. New Hampshire Route 25 was rehabilitated in 1937 and
again in 1954. Plans for both reconstructions were
located and in general show the enlargement and lengthening
of the sluiceway culvert and changes in the roadway alignment.
The above plans comprise all the available design data known
to exist.

2.2 Construction Data

No as-built data or records of the reconstruction of the
embankment and sluiceway in 1954 were located and none are
believed to exist.

2.3 Operation Data

No operational data, other than prior inspection reports,
were located for the facility.-

2.4 Evaluation of Data

a. Availability. A list of the engineering data avail-
able for use in preparing this report is included on page
B-1. Selected documents from the listing are also included
in Appendix B.

b. Adequacy. There was a considerable amount of en-
gineering data available to aid in the evaluation of Lake
Kanasatka Dam. A review of these data in combination with
visual examination, preliminary hydraulic and hydrologic
computations, consideration of past performance and appli-
cation of engineering judgement, was adequate for the pur-
poses of a Phase I assessment.

c. Validity. The information contained in the engineering
data may generally be considered valid. However, details on
the drawings are shown as designed and vary from those actually
built. For example, the configuration of the sluiceway inlet and
internal dimensions for an upstream section of the box culvert
are not as shown on the 1953 design drawings.

2-1



5. U/S channel ................. Lake Kanasatka; flared
headwall forms approach
to sluiceway . .

6. D/S channel ................. Small unnamed brook at
S = 0.003 to Lake .
Winnipesaukee

7. General ..................... D/S channel has sufficient
capacity to convey test
flood

j. Regulating Outlets. The sluiceway has a 7 ft. wide
stoplog bay which regulates low flow discharges. The sill
elevation of the stoplog bay is 1.0 ft. above the upstream
invert elevation of the box culvert. If all stoplogs are
removed, the recreational pond water surface elevation (El.
515.0) can be lowered 4.0 ft.

.0

-°S !
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e. Storage (acre-ft.)

1. Recreation pool ............. 1,620 at El. 515.0
2. Flood control pool .......... Not applicable
3. Winter pool ................. 1,240 at El. 514.1
4. Top of dam .................. 5,640 at El. 524.0
5. Test flood pool

all stoplogs removed ....... 5,000 at El. 514.1
stoplogs to El. 515.0 ...... 5,220 at El. 523.1

f. Reservoir Surface (acres)

1. Recreation pool ............. 392
2. Flood control pool .......... Not applicable
3. Winter pool ..................371
4. Top of dam .................. 527
5. Test flood pool (.all stop-

logs removed) ............... 505

g. Dam

1. Type ........................ Earth fill (roadway
embankment)

2. Crest length ................ 240 ft. (Est.)
3. Height ....................... 17 ft.
4. Crest width ................. 48 ft.
5. Side slopes ................. Irregular

U/S 10H to lv;
D/S 1.5H to 1V

6. Zoning ...................... Unknown
7. Impervious core ............. Unknown
8. Cutoff ...................... Unknown
9. Grout curtain............... None

10. Other ....................... Crest of dam paved; New
Hampshire Route 25

h. Diversion and Regulating Tunnel Not applicable

i. Spillway

1. Type......................... Stoplog controlled sluice-
way

2. Length of weir .............. 7.0 ft.
3. Crest elevation (all stop-

logs in place) .............. 515.0
4. Gates ....................... None (stoplogs are main-

tained at a maximum of

5.0 ft. in height above
invert of box culvert)

1-6
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2. Maximum known flood at dam
site ........................ 4 July 1973 maximum lake

level estimated at El.
521.3

3. Ungated spillway capacity
at top of dam (all stoplogs
removed) .................... 740 cfs at El. 524.0

4. Ungated spillway capacity
at test flood pool elevation
(all stoplogs removed) ...... 660 cfs at El. 522.5

5. Gated spillway capacity at
top of dam (stoplogs to El.
515.0) ...................... 230 cfs at El. 524.0

6. Gated spillway capacity at
test flood pool elevation
(stoplogs to El. 515.0) ..... 220 cfs at El. 523.1

7. Total spillway capacity at
test flood pool elevation
(all stoplogs removed) ...... 660 cfs at El. 522.5

8. Total project discharge at
test flood pool elevation
(all stoplogs removed) ...... 660 cfs at El. 522.5 6

c. Elevation (ft. above NGVD)

1. Streambed at centerline of
dam .......................... 507.0

2. Maximum tailwater ........... Unknown 6
3. Upstream portal invert

diversion tunnel ............ Not applicable
4. Recreation pool............. 515.0
5. Full flood control pool..... Not applicable
6. Spillway crest

without stoplogs ........... 511.0
with stoplogs - winter..... 514.1
with stoplogs - summer..... 515.0

7. Design surcharge - original
design ................... Unknown

8. Top of dam .................. 524.0 •
9. Test flood surcharge

all stoplogs removed ....... 522.5
stoplogs to El. 515.0 ...... 523.1

d. Length of Reservoir (mi. estimated)

1. Recreation pool ............. 2.0
2. Flood control pool .......... Not applicable
3. Winter pool ................. 2.0
4. Top of dam .................. 2.1
5. Test flood pool (all stop-

logs removed) .............. 2.1

1-5-?.-,-'-,



reconstruction of the roadway titled "Federal Aid Project No.
315-A, Whittier Road". The configuration of the then existing
roadway and modifications planned for the project realignment
are shown on Sheet No. 5 of these drawings (see Appendix page
B-Il). ' >

The present earth embankment and sluiceway were designed
in 1953 as part of a federally funded realignment of Route
25. Construction of the project, to its present configuration
and alignment, (see Appendix page B-13), was completed in 1954.

In 1976 the New Hampshire Department of Public Works and
Highways, Maintenance Division 03, rehabilitated portions of
the box culvert endwall and downstream channel, (see Appendix
pages B-7 and B-8). No plans of this work exist.

i. Normal Operational Procedures. There is no formal
written procedure for the operation of Lake Kanasatka Dam.
The sluiceway is operated seasonally to control the spring freshet.
The wooden stoplogs, which may be removed in times of emergency or
high runoff and discharge, are maintained by the State. The normal
operating procedure is to lower the recreational pond level approxi-
mately 0.9 ft. during the winter and spring by removing two stop-
logs. The resulting winter pool elevation is 514.1 and the summer
(recreational) pool elevation is 515.0. It is understood that the
dam is periodically inspected by the Owner.

1.3 Pertinent Data ,

All elevations reported herein are based on or were measured -

relative to a reservoir elevation given on the USGS Winnipesaukee
Quadrangle Map. By comparison with information obtained from
the files of the New Hampshire Water Resources Board, it appears
reasonable to assume the given elevation is correct and that
the elevations presented in this report are based on National Geo-
detic Vertical Datum (NGVD).

a. Drainage.Area. The drainage area tributary to the dam
site is 7.3 sq. mi. The southwestern portion of the watershed is
sparsely developed rolling to mountainous terrain and the north-
eastern portion (Red Hill) is steeply sloped, heavily forested,
undeveloped terrain, all of which drains to Wakondah Pond (up-
stream of Lake Kanasatka) and to Lake Kanasatka. The normal water
surface area of Lake Kanasatka represents about 8 percent of the %
total drainage area and the surcharge area (water at top of dam)
about 10.5 percent. The water surface area of Wakondah Pond
is about 4 percent of the total drainage area.

b. Discharge at Dam Site

1. Outlet works (all stoplogs
removed) .................... 150 cfs with lake at

normal pool El. 515.0

1-4
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two homes located approximately 1,800 ft. downstream of the dam
on the shore of Lake Winnipesaukee. Although the homes are
located on the fringe of the impact area, one of the homes could
be flooded by up to 4 ft. of water. e

e. Ownership. The name, address and phone number of
the current owner of Lake Kanasatka Dam are:

Water Resources Board
State of New Hampshire
37 Pleasant Street
Concord, New Hampshire 03301
Phone: (603) 271-3406

Mr. Vernon A. Knowlton is the Chief Engineer of the
Water Resources Board.

The Department of Public Works and Highways has the
responsibility of maintaining New Hampshire Route 25 and in
turn monitors the condition of the roadway and embankment
on an informal basis. Mr. Kenneth Kyle with the Department "
of Public Works can be reached at the following address and
phone number: --

Department of Public Works and
Highways

Maintenance Division 03 .
State of New Hampshire
P.O. Box 99
Laconia, New Hampshire 03246
Phone: (603) 524-6667

f. Operator. The Water Resources Board of the State
of New Hampshire has been responsible for operation, main-
tenance and safety of the dam since about 1954. The Board
may be reached at the address and phone number listed above.
The Water Resources Board does not designate a particular
individual as operator of a specific dam but operates all
state-owned dams by their staff of engineers and operators 0
on a continual basis.

g.Purpose of Dam. Lake Kanasatka serves as a large
recreation e ir. A measure of flood protection is
obtained through seasonal operation of the sluiceway.

h. Design and Construction History. Prior to 1937
the site was occupied by a mill and an associated dam.
The type of mill and year abandoned are unknown. The only
record of the mill's existance is on 1937 drawings for the -.- .

1-3
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of the dam site are N43°42.9' and W71°26.7'1 respectively.

Spillway discharge is conveyed by an unnamed brook
approximately 1,800 ft. to Blackey Cove, an inlet at the
northwestern end of Lake Winnipesaukee. Lake Winnipesaukee
is tributary to the Merrimack River Basin.

b. Description of Dam and Appurtenances. Lake KanasatkaDam consists of an earth-embankment With a Stoplog controlled

box culvert, or sluiceway, type spillway. The crest of
the embankment is paved and forms part of New Hampshire
Route 25, or Whittier Road. The crest length of the dam
is estimated to be 240 ft. with an associated height of
17 ft. The crest is about 48 ft. wide.

On the upstream side, from the sluiceway to the road-
way shoulder for a distance of about 45 ft., the ground
slopes gently at about 10 horizontal to 1 vertical. At
the location of the dam, the Route 25 roadway is about 25
ft. wide with 8 to 9-ft. wide paved shoulders. The distance
from the sluiceway endwall to the roadway shoulder is approxi-
mately 14.5 ft. The downstream slope of the embankment in the
area of the sluiceway outlet is about 1.5 horizontal to 1 verti-
cal. There are dry-laid stone walls at the ends of both the
right and left concrete wingwalls that line the downstream
channel at the outlet.

The inlet, culvert and outlet are all concrete. The
culvert is 104 ft. long and traverses the embankment, in
a slightly skewed alignment, about 160 ft. from the right
end of the dam. The elevation difference from the top of
the sluiceway at the inlet to the low point of the embank-
ment, or top of dam, is approximately 5 ft.

c. Size Classification. The storage to the top of Lake
Kanasatka Dam is estimated to be 5,640 acre-ft., and the
corresponding height of the dam is approximately 17 ft.
Storage of from 1,000 to 50,000 acre-ft. and/or a height
of from 40 to 100 ft. classifies a dam in the "intermediate"
size category, according to guidelines established by the -

Corps of Engineers. Although the height of this dam is
much less than 40 ft., it is classified as an "intermediate"
size dam by virtue of its storage capacity.

d. Hazard Classification. Dam failure analysis com- 4 *'

putations in Appendix D, which are based on Corps of Engineers
"Guidance for Estimating Downstream Dam Failure Hydrographs",
demonstrates why this dam has been determined to have a
"significant" hazard potential classification. A failure of the
dam could cause the loss of a few lives to the inhabitants of

1-2



PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

LAKE K.ANASATKA DAM
NH 00125 -0

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 En-gineers, to initiate a National Program of Dam Inspection

throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility -
of supervising the inspection of dams within the New England
Region.

Haley & Aldrich, Inc. has been retained by the New England
Division to inspect and report on selected dams in the States
of New Hampshire and Maine. Authorization and notice to pro-
ceed were issued to Haley & Aldrich, Inc. under a letter
dated 31 October 1979 from Colonel William E. Hodgson, Jr.,
Corps of Engineers. Contract No. DACW33-80-C-0009 has been
assigned by the Corps of Engineers for this work. Camp,
Dresser & McKee, Inc. was retained as consultant to Haley & .0
Aldrich, Inc. on the structural, mechanical/electrical and
hydraulic/hydrologic aspects of the Investigation.

b. Purpose of Inspection. The primary purposes of
the National Dam Inspection Program are to:.

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
effective dam safety programs for non-Federal dams.

3. Update, verify and complete the National

Inventory of Dams.

1.2 Description of Project

a. Location. The dam is located at the southern end
of Lake Kanasatka in Moultonboro, New Hampshire, as shown
on the Location Map, page vii. The latitude and longitude
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. In general, there are no formal procedures
for the operation of the dam. The stoplogs are normally
maintained at full pond level (El. 515.0) during the summer
and fall and approximately 0.9 ft. lower (two stoplogs re-
moved) during the winter and spring. The Owner's instruction
for emergency operations state, "pull stoplogs as required,
if possible". The dam is visited three times a week by a
New Hampshire Water Resources Board Operator and checked
once a year by their maintenance group.

b. Description of any Warning System in Effect. There
is no specific warning system or emergency preparedness plan
in effect for this structure. However, the Owner is within
the framework of the operations plan "Link-Up", an inter-
agency plan in the State of New Hampshire for natural and
man-made disaster operations. The plan establishes the pro-
cedure for notifying and calling upon the resources of other
state agencies in times of emergency.

4.2 Maintenance Procedures

a. General. There are no established procedures or
manuals for inspection and maintenance of the dam. Remedial
measures such as the replacement of stoplogs and repairs
to the box culvert are performed on an as needed basis.

b. Operating Facilities. The spillway structure
appears to have received regular maintenance. There is no
formal plan to maintain the stoplogs or keep the outlet
works free of debris. Two stoplogs were inserted and
removed during the site inspection and no conditions were
observed which would hinder the removal of all stoplogs
with pond at normal elevation. However, stoplog removal
during flood stages greater than 4 ft. above normal pond
level could be difficult and dangerous.

4.3 Evaluation

The Owner should prepare an operations and maintenance
manual for the dam. The manual should delineate the routine
operational procedures and maintenance work to be done on

4-1

. . . . . . .



the dam to provide satisfactory operation and minimize
deterioration of the facility. For example, an annual ob-
servation and maintenance program should be established
to examine the dam, control vegetation growth and maintain -
slopes, walls and channels. A formal procedure should be
established for the removal of stoplogs during flood con- .-

ditions.

Since failure of the dam would probably cause loss of -

life and property damage downstream, the owner should also .
prepare and implement a formal emergency preparedness plan
and warning system for the specific dam to compliment the
existing operations plan "Link-Up".

4
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SECTION 5 - EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

- 5.1 General

Lake Kanasatka Dam is a recreation pond dam approxi-
mately 240 ft. long. The sluiceway, or outlet works, con-
sists of a stoplog regulated box culvert. The stoplog bay
is 7 ft. long with a maximum stoplog height of 4 ft. The
upstream end of the box culvert is approximately 7.5 ft.
square and its entrance invert is 1.0 ft. below the stoplog
sill elevation. The dam is basically a high surcharge-low
spillage facility having a 9 ft. freeboard between normal
pond level and top of dam which results in an available
surcharge storage of about 4,000 acre-ft. Discharges from
the outlet works are conveyed approximately 1,800 ft. by
an unnamed brook to the Blackey Cove portion of Lake Winni-
pesaukee. The southwest side of Red Hill (20 percent slope)
constitutes about 35 percent of the total 7.3 sq. mi. drainage-
area. The normal water surface area of Lake Kanasatka repre-
sents approximately 8 percent of the total watershed.

5.2 Design Data

There is no hydraulic/hydrologic design data available
for the dam.

5.3 Experience Data

No records of historical floods were located for the dam
site. According to the New Hampshire Department of Public Works
and Highways, the most significant flood in recent years occurred
on 4 July 1973 when the Lake reached an estimated stage of 2 ft.-
3 in. above the top slab of the inlet structure (estimated sur-
charge El. 521.3). Since the inlet control conditions during
that event are unknown (i.e.: number of stoplogs inplace and
amount of debris), it is not possible to estimate the peak
discharge from the dam.

5.4 Test Flood Analysis

Based on the Corps of Engineers Guidelines, the recom-
mended test flood range for the size "intermediate" and
hazard potential "significant" is the 1/2 PMF to the PMF
(Probable Maximum Flood). The 1/2 PMF was adopted as the
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test flood for the facility as the size is near the low end
of the classification range. The 1/2 PMF was determined
using the Corps of Engineers Guidelines for "Estimating
Maximum Probable Discharge" in Phase I Dam Safety Investi-
gations. The 7.3 sq. mi. drainage area includes the steeply
sloped, undeveloped southwest side of Red Hill which drains to
Lakes Wakondah and Kanasatka. A peak inflow rate of 1,050 csm
based on the Guidelines' "mountainous" curve was selected for
the 1/2 PMF which results in test flood inflow of 7,660 cfs.

Surcharge storage routing of the test flood inflow,
assuming all stoplogs are in place initially and then re-
moved when the water level rises to the bottom of the in-
let platform, resulted in a routed test flood outflow of
660 cfs at a stage elevation of 522.5. The drastic
reduction between inflow and outflow (7,660 cfs vs. 660
cfs) is a function of the limited discharge capacity of
the box culvert together with the abundance of available
surcharge storage between normal pond level and top of dam.
Furthermore, surcharge storage routing of the test flood
inflow, assuming that no stoplogs are removed, results in

1 , a routed test flood outflow of 220 cfs at El. 523.1. Since
the top of dam is at El. 524.0, the facility is considered
hydraulically adequate to pass the test flood without over-
topping the dam. It should be recognized, however, that
a test flood stage of about 8 ft. above normal pool would
result in extensive damage to properties located along
the reservoir shoreline.

5.5 Dam Failure Analysis

Based on the Corps of Engineers guidelines for esti-
- mating dam failure hydrographs, and assuming that a failure

would occur along 40 percent of the mid-height length of
the dam, the peak failure outflow is estimated to be 4,700
cfs in addition to the 740 cfs outlet works discharged
occuring prior to failure. As a result of a dam failure,
Route 25 would be rendered impassable and 2 to 3 homes
located near the mouth of the discharge channel along the
shore of Lake Winnipesaukee and the fringe of the impact area
would be subject to shallow depth-high velocity flooding
less than 2 ft. in depth. Furthermore, additi6nal future

*. : development of the potential impact area appears likely.

I, The potential loss of life resulting from a dam failure

is a few and the dam is accordingly classified in the
"significant" hazard category.

5-2
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

There was no visual evidence of ongoing settlement,
lateral movement or other signs of structural instability
in the earth embankment or sluiceway of this dam. Basedon the conditions observed during the visual examinationof the facility, no reason was found to question the

structural stability of this facility.

6.2 Design and Construction Data

No plans were located for the construction of the original
dam that occupied the site prior to 1937. Plans for the
1937 and 1954 reconstructions of the facility were located
at the New Hampshire Department of Public Works and Highways,
Maintenance Division 03, in Laconia, New Hampshire. Though
no detailed stability analyses are available, the general
dimensions of the embankment and sluiceway are within the
range of what usually would be expected for stable structures
of this size. For this reason, combined with conditions
observed during the site examination, the dam is expected
to have an adequate factor of safety relative to overall -
stability.

6.3 Post-Construction Changes

The discharge end of the sluiceway was renovated in 1976 4Aas discussed in Section 1.2h. Nothing is known about possible
other post-construction changes at this facility.

6.4 Seismic Stability

Lake Kanasatka is located in a Seismic Zone 2 and in
accordance with Recommended Phase I Guidelines does not
warrant seismic analysis.

6-1
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES •

7.1 Dam Assessment

a. Condition. The visual examination of Lake Kanasatka -'

Dam revealed that the structure was in good condition. Al-
though there were no signs of impending structural failure or
other conditions which would warrant urgent remedial action,
a few deficiencies were noted.

Based on the results of computations included in Appendix
D and described in Section 5, the spillway is capable of pass-
ing the test flood, which for this structure is the 1/2 PMF,
without overtopping the dam. With the water level at the top
of the dam, the spillway capacity is approximately 740 cfs
with all stoplogs removed. The routed test flood outflow of
660 cfs (inflow of 7,660 cfs or 1,050 csm) could be passed
with a freeboard of about 1.5 ft. and an unused surcharge-
storage of about 640 acre-ft. remaining.

b. Adequacy of Information. This evaluation of the dam
is based primarily on visual examination, preliminary
hydraulic and hydrologic computations, consideration of past
performance and application of engineering judgement. Generally
the information available or obtained was adequate for the
purposes of a Phase I assessment.

c. Urgency. The recommendations for remedial measures
outlined in Section 7.3 should be undertaken by the Owner and
completed within two years after receipt of this report.

7.2 Recommendations

It is recommended that an investigation of the need for
trash racks at the upstream end of the sluiceway be conducted.
This investigation should be performed under the direction of
a registered professional engineer qualified in the design
and construction of dams. The Owner should then implement
corrective measures on the basis of this engineering investi-
gation.

7.3 Remedial Measures

Although the dam is generally in good condition, it is
considered important that the following items be accomplished.
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a. Operation and Maintenance Procedures. The following
should be undertaken by the Owner:

1. Reset loose stones from the training wall and remove
debris from the discharge channel immediately down-
stream of the sluiceway outlet.

2. Plug the leak on the right side wall of the box
culvert where the newer section joins the older
section. -.

3. Provide a means of access to and removal of the
sluiceway stoplogs during high reservoir stages.

4. Prepare an operations and maintenance manual for
the dam. The manual should include provisions for
biennual technical inspection of the dam and for
surveillance of the dam during periods of heavy
rainfall or flood conditions. The procedures
should delineate the routine operational pro-
cedures and maintenance work to be done on the
dam to ensure safe, satisfactory operation and to
minimize deterioration of the facility.

5. Develop a written emergency preparedness plan and
warning system to compliment the existing disaster -

operations plan "Link-Up" to be used in the event . .
of impending failure of the dam or other emergency
conditions. The plan should be developed in
cooperation with local officials and downstream
inhabitants.

7.4 Alternatives

There are no practical alternatives to the above recom-
mendations.

7-2
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APPENDIX A - INSPECTION CHECK LIST

Page 10

VISUAL INSPECTION PARTY ORGANIZATION A-I

VISUAL INSPECTION CHECK LIST

Dam Embankment A-2

Outlet Works - Intake Structure A-3

Outlet Works - Conduit A-3

Outlet Works - Outlet Structure and Outlet Channel A-4
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VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM O

Dam: Lake Kanasatka

Date: 1 November 1979

Time: 0745-0945

Weather: Clear and cold, (approximately 320 F)

Water Surface Elevation Upstream: El. 515 (Assumed same as shown
on USGS Map) S

(.4.1 ft. below top of concrete
at spillway inlet) .

Stream Flow: Unknown

Inspection Party:

Harl P. Aldrich, Jr. Soils/Geology
Charles R. Nickerson

Haley & Aldrich, Inc.
Roger Wood - Structural Mechanical
Joseph E. Downing - Hydraulic/Hydrologic

Camp, Dresser & McKee, Inc.

Present During Inspection:

Kenneth T. Stern, N.H. Water Resources Board
Kenneth Kyle, N.H. Department of Public Works and Highways .

A-1
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM' Lake Kanasatka DATE: 1 Nov. 1979

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation El. 524.1 (approximately at low point,
left end)

Current Pool Elevation El. 515 (Assumed as shown on USGS topo-
graphic sheet)

Maximum Impoundment to Unknown
Date

Surface Cracks None observed
Pavement Conditior Excellent; several minor transverse

cracks not more than 1/8 in. wide
Movement or Settlement of None observed; pavement smooth

Crest
Lateral Movement None observed
Vertical Alignment Roadway grade varies; low point at .

left end of dam
Horizontal Alignment Good
Condition at Abutments and Satisfactory

at Concrete Structures
Indications of Movement of No structural items on slopes
Structural Items on
Slopes

Trespassing on Slopes Unrestricted; very common on gentle
upstream slope

Animal Burrows in Embank- None observed
ment

Vegetation on Embankment Upstream slope bare over a large area;
mowed grass at left end; weeds at
right end. Downstream slope weeds ". -.

and grass; few small bare areas
Sloughing or Erosion of Considerable erosion beyond paved
Slopes or Abutments shoulder of roadway on upstream side

right of spillway intake. Erosion of
earth fill about 8 ft. directly
right of intake (see text)

Rock Slope Protection - No rock on upstream slope, except at
Riprap Features waterline; not continuous

Unusual Movement or None observed
Cracking at or near Toes

Unusual Embankment or None observed
Downstream Seepage . -"

Piping or Boils None observed
Foundation Drainage None known to exist

Features -0
Toe Drains None known to exist
Instrumentation Systems None

A-2
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Lake Kanasatka DATE: I Nov. 1Q79 ,

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE

STRUCTURE

a. Approach Channel

Slope Conditions Intake at edge of lake
Bottom Conditions Eroded area adjacent to stop logs
Rock Slides or Falls Not applicable
Log Boom None
Debris None observed
Condition of Concrete Not applicable

Lining
Drains or Weep Holes None observed

b. Intake Structure

Condition of Concrete Good
Stop Logs and Slots Good
Railing Railing removed - stubs have been

capped

OUTLET WORKS - CONDUIT

General Condition of Fair - U/S right monolith is tilted -

Concrete (may have been constructed that way)
Rust or Staining on No material condition observed

Concrete
Spalling No material condition observed
Erosion or Cavitation Surface erosion base slab
Cracking Crack where new culvert joins older S

culvert. Flow of water from crack
on right side (6 in. above base slab)

Alignment of Monoliths See "General Condition of Concrete"
Alignment of Joints Good
Numbering of Monoliths Not applicable
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Lake Kanasatka DATE: 1 Nov. 1979 -

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET 0
STRUCTURE AND OUTLET
CHANNEL

General Condition of Excellent
Concrete

Rust or Staining None observed 0
Spalling None observed
Erosion or Cavitation None observed
Visible Reinforcing None observed
Any Seepage or Efflo- None observed

rescence
Condition at Joints None noted
Drain holes None observed
Channel Natural woodland stream
Loose Rock or Trees Few loose rocks at left training wall.
Overhanging Channel Minor debris (branches in channel) . -.

Condition of Discharge Good
Channel

A- 4
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APPENDIX B - ENGINEERING DATA

Page

LIST OF AVAILABLE DATA B-.

PRIOR INSPECTION REPORTS

Date Description

26 August 1974 Lake Kanasatka Association, Inc. B-3

DRAWINGS

"State of New Hampshire, State Highway Department, Plan
and Profile of Proposed Federal Aid Project No. 315-A,
Whittier Road", Sheet No. 5, 1936 B-11

"State of New Hampshire, Department of Public Works and
Highways, Plans of Proposed Federal Aid Primary Project
No. F 0315 (3), N.H. No. P-2408, Whittier Road, Part A",
Sheet No. 8, 1953 B-12

"State of New Hampshire, Department of Public Works and
Highways, Plans of Proposed Federal Aid Primary Project
No. F 0315 (3), N.H. No. P-2408, Whittier Road, Part A",
Sheet No. 22, 1953 B-13
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KANASATKA LAKE, MOULTONBORO 164.02 S

Spring - After runoff (late) fill to 12" below concrete All
by June 1 . Lake is fast to fill and slow to drain ( .

Fall - November 1 pull 2 stoplogs 5

EMERGENCY OPERATION: Pull stoplogs as required if possible

T. Remove stop log locks with 2402 key, and remove desired amount -

of stoplogs (or replace if necessary).

2. Lake reading is taken from the apron to your right when looking
out on the lake, go to the far end of the apron and measure down

to lake level.

3. Relock stoplogs in bays and lock extra logs to the railing.

BEFORE PliY E '!Efl~y UPEA, TION

-Call P". ur. ::::::
Cl . W r ResouSrces Board .-

Office - 271-3406

B-,

. .-..-.



Kanasatka Lake

Moultonboro

164.02 #

stoplogs
Lnage Area (mi2 ) 7.5 Freeboard Wo ( ft.) 9

Area (cres)stoplog
I__Area___(Acres)___371 height .(ft) 4*

rage Perm. (A.Ft.) _____________ reeboardXKIU ______(ft)_5

Artificial (Ac. Ft.) 208 Spacing of pins (f t) -

e reading Full Lake -12" concrete abutment Number of pins

on gage translates to top of concrete abutment Design head over flashboards
automatic failure (f t)

.G.S. Elev. at full pond 9;14 +

sh Flow" 0.2 cfs per mi2 ___________

Gate #1 on left/right. (circle one)
year storm flow (cfs) _____________bank looking downstream

year storm capacity Ccfs) __________Number of gates Z

.ig flw cpa~ty(cfs) 500 capacity of culver~izeo ae

te to Peak (hours) _______________Gate sill elev. (gage)

icharge (manual-cf s) 380 with all Ing- rpmmri

(automatic-cf s) 120 # 1 Stoplog bay on right/left bank

li1way length (ft.) 7 loigdwsra __________

.llway crest elev.. 510.8 (USGS') Number of stoplog bays1

iwage of fee ownership elev. _________Number of S.L.'s in each bay 6

od Stage (gage!-f t).. ...... '.

Niame _________ _ Sze of each 'S.1. 7 X 4 x8'

Elev. of sill of stoplog sect. 510.8 KMSL
Ltracts Prior to a:) # ___________

tration of dam Name __ _________ 16.4" rise per inch runoff

r much b)I # _ _ _ __ _

Name ___________

C) # ___________

Name B_________ -9

d) # __________



I1TSTItUCTIONS TO PETITION-EiMR DESIRI1NG TO FILL, DREDGE
OR PE.RDO.tl CONSTRU'CTION IN WATTHSU OF 7211 STATE

1. The applicant shall submit to the Special Board tw'o (2) copies of all application
forms and inclusions.

2. Obtain signature of appropriate town or city clerk in Section 10 on all copies.

3. File three (3) copies of said application with the town/city clerk as required
by Chapter 483-A.1 as amended 1973.

4. Return two (2) copies to the following address*

I-r. George M. MceGee, Sr., Chairman
Spatial Board
Concord, Ifew Hampshire 03301

5. The permit mus t be received by the applicant prior to c~encement of the work
and posted in a secured manner in a prominent place at the site of the approved
project.

P=%=I APPLICAXIONS SHAL IKCUDE AT LZAST THE YI3ELLCWTNC INFOLfATION:

a) United States Geological Survey sheet(&) (Machine copy or other
facsimile acceptable) showing exact location(*) of project(s) for
which a permit is being requested.

b) A nap showing the location of the project in relation to all abutters.
Scales shall be appropriate for clarity.

c) Specific directions and/or map so that inspector may drive to the site.
(townr street, ae.)

d) One detailed plan of each project drwan to scale appropriate-for' clarity.

e) A~ complete limit of abutting owners, their mailing addresses and
telephone numbers, with certification that all such abutters have bean
notified of the project plans (not required for logging operations or
highway conestruction).

NOTE: Repair work to consist of follrowing items:

1. Form and place concrete along the wall/floor joints where needed.

2. W iden w ing wal It ootlIngs at outle t end and construct an 8" w Ide
new face on the wing walls, and raise height of wing walls and
header 2 faet.

3. Remove channel obstruct ion such that back water w ill be elIi m inated
within the cui vert C8"±). Oredged materials wtell be relocated to the
box outlet.

4. We intend to control pollution/siltation by using baled hay just
downstream of the work area.

NOTE: We intend to carry the discharge thru a 24" pipe within the box culvert
during the work period. Any planned change in the current rate of
discharge (or lake level) would seriously affect our. plans. Our proposed
schedule is flexible.

B-8
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FILL OUT ACC-JATELY A.D COLETLY TO AVOID RETJRN AND DELAY

STATE OF NEW HA1SHIRE Permit Ito. Date
Hearing Required____________

APPLICATION FOR PERMIT TO EXCAVATE, DREDGE, Permit Approved/Deanied By:_______
FILL, MINE OR CONSTRUCT, IN ANY WATERS _

OF TUE STATE For the Special Board

Aolication. is hereby made for a permit to accomplish work described below re-
lating to excavating, dredging, or filling, in accordance with the Rules and Regulations
established under the provisions of Chapter 387 of the Laws of 1969, and RSA
Chapter 149:8A

1. Name of applicant (owner) N.H.D.P.W.&H.., Div. 03 Telephone No._ 524-6667

(please print or type)

"asidenn or princpal buatnas addraze P.O. Box 99, Laconi , N 03246

2. Location of proposed construction

Town or City Moultonboro County. Carroll

3. Adjacent to, or in t (fresh) water.

4. Name of water body Outflow from Lake Kanasatka.

5. Type of project - Fill ( ) Dredge ) Wharf (X) Other Culvert Maintenance
Specify)

6. Reason(s) for proposed construction: repairs to 103' x 8' x 8' concrete

box culvert

7. (a) Proposed starting date 8/2/76 _(b) Completion date 9/3/76 ,

8. If work is to be dana by self, contractor, or agent. give his name and ad ,s ,lo:
N.H.D.P.W.&H. Maint. Division 03 -olephoue NumberD4-o.
(This information to be submitted prior to construction)

9. Description of construction (use reverse aide for additional information):

(a) Type of material Gravel (see reverse)

(b) Estimated quantity of dredged material (cu. yd.): 50 CY •

( ) atimated quantity of fill material (cu. yd.): 50 CY

(d) Final disposition of dredged material: Restore channel

(e) If any channel is to be constructed, the distance the flaw of water is to be

rerouted: N/A
(f) Enclosed for your Information is a copy of RSA Chapter 149:8-A, which is

administered and enforced by the Water Supply and Pollution Control Commission.
One copy of your application will be acted upon by the W.S.P.C.C. and such
action will be incorporated in one discribution. - .

10. 1 hereby certify that the applicant has filed three (3) copies of aid application
with the Ton/WR of oultonboro as required by Chapter 483-A.1 as

amended 1973.

DATE Signature_ ______-"_,
Town/City Clark

11. Complete list of all abutting owners, their addresses and phone numbers: (They
have been contl'cted and the work proposed has been explained to them. Note on

separate sheet objections raised by abutters)._ __ __ ___ __

A permit issued under this application shall be non-transferable nd shall expire

two years from date of issue.

Signature of Applica n -o,..- ' _., -

Date 7/26/76

Rev. 8/26/73 0

B-7
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John R. Taylor
Sandwich, N. H.

R.F.D. 1, Center Harbor
N. H. 03226

*Uc.oZs/ 1, 19746

CeAtaZ&Ljk miLce jee, z ,kou a~t .the ;,eputLcaa Sta.z'P

CorauertLtLort. ThoLLqi.. aU wer~t oj-. weU& and a q.oot tin~e

wa4~ had .Zry at.&.

kejeiea~e to flVj. C-oflueu3(LorL WAth. ,.ou on. Lake

Xwina-LL &a.teThed damn und the ptobea we, ap-e h.cw-iivi.

Zc-ooed i4 a -,,epo-t a <,aid dm'm and naez!dLe4 -to 4w

L -&~~4t'4.o L a ron~c~tLon.. C , OLCUflI.O?

40or~e keLa -to aLL conrmemed. ZiiLCt keep /me cadvrZed.

j,-th L4u~a./ .be-i wi&b.e4; 3 t~enaiat

2.ohn R.. Tay-Lot, Tf-a4.

*La~ke. Xopxawtkaz -Uo. Ir
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APPENDIX C - PHOTOGRAPHS
D

Page

LOCATION PLAN

Site Plan Sketch C-I

PHOTOGRAPHS

No. Title Roll Frame Page

1. Overview of Lake Kanasatka Dam
showing downstream side 7 9A vi

2. Drop inlet structure 7 16A C-2
3. Area of erosion on upstream side

adjacent to right wingwall 7 15A C-2
4. Upstream side and alignment of

roadway from right end of dam 7 10A C-3
5. Area of erosion adjacent to

roadway shoulder 7 11A C-3
6. Downstream side and alignment

of roadway from left end of dam 7 7A C-4
7. Crest of embankment and Lake

Kanasatka looking upstream 7 8A C-4
8. Sluiceway outlet and dry-laid

stone masonry walls 7 0 C-5
9. Inside of box culvert looking

upstream 2 16 C-5

1
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8 C. WOODED ARE 28
ENDWALL

AREA OF EROSION

EARTH EMBANKMENT

I - -. ESTIMATED
LIMIT OF DAM

I. ..... ......

I EXPOSEDSAD

fi GRAVELLY AREA

FLAT
WOODED AR)

KANASATKA
'EL. 515.0)

Lakke Kanasatka D~:
Moultonboro, NH::'*

SITE PLAN SKET '...',-

Approx. Scale: 1" =30'



EARTH EMBANKMENT

EST IMATED
LIMIT OF DAM

..~~~ ~ ~L... .-. .. .........
44

R IG HT S ID EC FLAT
WOODED ARE)

Lake Kanasatka Dam

Moultonboro, NH

SITE PLAN SKETCH

Approx. Scale: 1" =30' April 1980
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2. Drop inlet structure

3. Area of erosion on upstream side adjacent to
right wingwall .

C- 2



0

0

4. Upstream side and alignment of roadway from
right end of dam

5. Area of erosion adjacent to roadway shoulder

C-.3



*~ ~~~~~ - l-- . . .. . -

6. Downstream~ side and alignment of roadway from
left end of dam

7. Crest of embankment and Lake Kanasatka
looking upstream

C- 4



~.Sluiceway outlet and dry-laid stone masonry
walls

9. Inside of
box culvert
looking up-
s tream

C- 5



APPENDIX D - HYDROLOGIC AND HYDRAULIC COMPUTATIONS

Is Page

inage Area and Dam Failure Impact Area Map D-1

[PUTATIONS

.vations, Surface Areas, Storage Capacities, D-2
;ize and Hazard Classifications and Test
'lood Determination
Lge-Discharge Relationships D-3
Lge-Discharge and Storage-Elevation Curves D-5
,charge-Storage Relationships and Routing D-6
:let Works D-7
a Failure Analysis D-8
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APPENDIX E - INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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NOT AVAILABLE AT THIS TIME
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