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NEW ENGLAND DIVIS.ON CCZRPS C-F ENGINEERS
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:.-NEDED i[ C' J; "-"l " """

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

Dear Governor Gallen: 0

I am forwarding to you a copy of the Granite Lake Dam Phase I Inspection.-
Report, which was prepared uader the Yational Prograu for Inspection of
:"on-Federal Dams. This report is presented for your uie and is basej
upon a visual inspection, a review of the past performance and a brief
h,"drolo-ical study of the dam. A brief assessment is inc'luced at the

.beginning of the report. I have approved the report ard sup-ort 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 .esources Board,
the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, Granite Lake
Association, Munsonville, New Hampshire 03457.

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 SCHEIDER;
As stated Colonel, Corps of Engineers

Division Engineer

. . .... .-.. .-.. .-.. ..

-......... -....- v.:.... ........ :.,-............. .....-.- -,-" . ... ".,,.':'..- . '
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

* 6

Identification No.: NH00336
Name of Dam: Granite Lake Dam.
Town: Nelson
County and State: Cheshire, New Hampshire '
Stream: Granite Lake Brook
Date of Inspection: May 25, 1978 -

BRIEF ASSESSMENT

Granite Lake Dam, constructed prior to 1935, is a dry rubble
masonry dam with a concrete facing. It is approximately 78 feet long
with a maximum height of 15 feet above the stream bed. This dam has a
top width of approximately 34 feet to accommodate two paved lanes of a
local highway. The spillway, located near the center of the dam, is
approximately 12 feet long, 2.5 feet below the top of the dam.

Based on visual inspections, available records, and 5
hydraulic/hydrologic evaluation, the overall condition of the dam is
considered to be fair. At the time of the inspection, the penstock
opening has been sealed and the intake gate removed. The 18-inch cor-
rugated drain pipe was plugged. Continuance of this classification
depends on proper operations and maintenance of the dam. S

This dam falls under the category of significant hazard poten-
tial, and it is intermediate in size. The test flood peak inflow is .
equal to one-half the Probable Maximum Flood, 3,608 cfs, and the test
flood peak outflow is 1067 cfs. Hydraulic analysis indicates a sur-- . - -

charge height of 5.3 feet above the spillway crest. The spillway will p •
pass approximately 13% of the test flood peak outflow without overtop-
ping the dam, and therefore the spillway capacity is seriously inade-
quate. The test flood would overtop the dam by 2.8 feet.

As stated in Section 7, the upper bridge between Granite Lake
and Mill Pond should be repaired. The 18-inch diameter drain pipe P S
should be made operable within one year after receipt of this Phase I
report by the owner and within 2 years, the owner, Granite Lake Asso-
ciation, should retain the services of competent engineer and imple-
ment the results of his evaluation of the following:

(1) The modification necessary to improve the hydraulic and.
hydrologic conditions of the dam.

(2) The extent of possible submergence at East Sullivan Village.

- - - - - - , -°- --. J"
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The following operating and maintenance measures, as stated in
Section 7.3, should also be implemented:

(I) The penstock should be made fully operable.

(2) Proper grade of the downstream shoulder of the roadway
should be reestablished, and the upstream slope of the dam -
should be inspected at low water.

(3) Remove broken dock from approach channel, vegetation from
downstream backfill to facilitate future seepage inspec-
tion, and debris from downstream channel.

(4) An operating and maintenance manual for the project should
be prepared. 0

(5) A program of technical biannual periodic inspection of the
project features shoud be prepared and initiated.

(6) Surveillance and a warning system should be developed for
periods of unusually heavy rains and runoff. ,

PAY, SPOFFORD & THORNDIKE, INC.
By

Kjurgt Gsimbutas, P.E.
JURGIS Project Engineer

S GIMeIITAS
S61314 Qia r. $, -. .-

Richard W. Albrecht, P.E. - 5
Vice President

. .



This Phase I inspection Report onl GRANITE LAKE DA24
has been reviewed by* the urdersianed Review Board mem be rs. In Our
cpir'.cn, r-e rEp~rtEd findincs, conclusions, and recomeda:ions are
c-rz-.s -nt with 7The Rec r.e uidelines for SafEty inspetin
of Dagns, and with good engineering judgmnt and practice, arid is
he-reby subuiitted for approval.

CHRLES G. TIERSCH, Chairman
Chief, Foundation and K.ateriais Branch

Cnie,, £e.e.gn Branch
Eng -- e r i ng 5,ivi s ion

SAUL CQurPER, Hme
Chief, Water Control Branch
Engineering Division

APPROVAL PU.COMMENDED:

JOE B. FRYAR
Chief, Engineering Division

. .. . . . . . .
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PREFACE

* 0
This report is prepared under guidance contained in Recommended

Guidelines for Safety Inspection of Dams, for a Phase I Investiga-
tions. Copies of these guidelines may be obtained from the Office of
Chief of Engineer, 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 con- 0
dition of the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for such
studies. p

In reviewing this report, it should be realized that the re-
ported condition of the dam is based on observations of field condi-
tions at the time of inspection along with data available to the in-
spection 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 in-
spected under the normal operating environment of the structure.

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

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated "Proba-
ble Maximum Flood" for the region (greated reasonable possible storm
runoff), or fractions thereof. Because of the magnitude and rarity of
such a storm event, a finding that a spillway will not pass the test
flood should not be interpreted as necessarily posing a highly inade-
quate condition. The test flood provides a measure of relative spill-
way capacity and serves as an aide in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition, and the downstream damage potential.

i S
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SECTION 4 - OPERATIONAL PROCEDURES

5 S

4.1 Procedures

The Granite Lake Association has operated Granite Lake Dam since
about 1935. The lake level is maintained by a spillway located at the
center of the dam. The flow is controlled by stop logs manually ope-
rated. The lake level can not be lowered due to the inoperable pipe
drain and penstock.

4.2 Maintenance of Dam

The maintenance of Granite Lake Dam in Munsonville is the re-
sponsibility of the Granite Lake Association.

4.3 Maintenance of Operating Facilities

No written maintenance procedures were disclosed for Granite
Lake Dam. Maintenance of operating facilities to control the 18-inch
diameter corrugated pipe drain in the middle of the dam is 0
non-existent. Similarly, the penstock was plugged a few years ago.

4.4 Description of any Warning System in Effect

There is no flood warning system in effect.

4.5 Evaluation P

The current operation and maintenance procedure for Granite Lake
Dam are inadequate to insure that all problems can be remdedied within
a reasonable period of time.

11,
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miles, respectively. The length of the lake shoreline is 3.2 miles.
The maximum depth of the lake is Ill feet. The shoreline of Granite
Lake is lined with a larger number of trees and there are some cot- 6
tages scattered around the lake.

The outlet of Granite Lake flows through a stone culvert -

under a town road and into a mill pond. On ,:he west side as well as
on the east side of the abutments of the culvert, there are trees and
the revetment was found to be in loose condition. At the time of our
inspection, a broken dock floating in the approach channel and appar-
ently obstructing flow through the culvert was noticed (Photographs
No. 1, 2 and 3, Appendix C). The outlet of the lake discharges into a
mill pond of less than one-half acre in area.

e. Downstream Channel 0

The downstream channel and side slopes are in good condi-
tion. Debris was observed in the channel with small bushes overhang-
ing. The quantity observed will not significantly impede the flow in
the channel (Photographs No. 13 and 14, Appendix C).

3.2 Evaluation 0

The observed condition of the dam is good. The potential prob-

lems observed during the visual inspection are listed as follows: . -".

a. Potential for overtopping. .

b. Inability to drain the Lake because of the inoperable pipe
drain and penstock.

I S

I S
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SECTION 3 - VISUAL INSPECTION

* S

3.1 Findings

The Phase I inspection of Granite Lake Dam was performed on
May 5, 1978. A copy of the inspection check list is included in Ap-
pendix A.

*
a. General

In general, the soil and rock features are in good condi-
tion. The concrete was observed to be in good condition, see subpara-
graph c.

b. Dam

No evidence of vertical or horizontal misalignment was ob-
served. There is no indication of sloughing, bulging or movement of
the slopes, nor is there any evidence of seepage or piping.

On the east side of the dam, approximately 24 feet from the
center of bridge, a 1-foot section of the downstream shoulder of the
roadway has dropped a maximum of 9 inches. Observations indicate that .

this was probably caused by erosion (Photograph No. 10, Appendix C).

c. Appurtenant Structures .

All concrete above the water line was observed to be in good
condition (Photographs No. 7 and 8, Appendix C). The exposed face of
the rubble masonry appear to be sound.

At the time of the inspection the penstock opening has been
sealed and the intake gate removed. The 18-inch corrugated drain pipe 0
was plugged.

The upper bridge between Granite Lake and Mill Pond was ob-
served to be in fair condition with poor joints. The stone blocks at
the abutments were seen to be misaligned. "

d. Reservoir Area

Granite Lake is situated at the headwaters of Lake Outlet
Brook in the Connecticut River Basin. It is located in Munsonville
Village, New Hampshire. There is a roadway around the lake. The area
of the lake is 247 acres. The length and width is 1.08 miles and 0.5

9
* S
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b. Adequacy

Sufficient engineering data are available for a Phase I 5
inspection.

c. Validity

The available engineering data is considered valid on the -

basis of the results of the visual inspection. 0

49D
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SECTION 2 - ENGINEERING DATA

2.1 Design

No original design data was disclosed for Granite Lake Dam.

2.2 Construction

No original data are available on the construction of this dam.

2.3 Operation

No engineering operational data was disclosed. Normal opera-
tional procedures are described in Sections\l.2.i and 4.1. 0 •

From the questionnaire of the Water Control Commission of the
State of New Hampshire, dated October 13, 1938, it is known that the
Granite Lake Dam was damaged by the flood of September 21-24, 1938.
During this flood, the maximum depth of flow over the permanent crest
of the spillway was 4 feet which caused the fill on the downstream •
side to be washed out.

For information pertaining to history of previous failures or
deficiencies, refer to Section 1. In 1974, this dam was recon-
structed. Suggestions and recommendations by the New Hampshire Water
Resources Board, which were not incorporated in the reconstruction,
are listed below:

a. Lower the present spillway crest and install automatic

failing flashboards.

b. Make the penstock operable and reinstall the penstock gate.

2.4 Evaluation

a. Availability

Pertinent structural, geotechnical, hydrologic and hydrau- *
lic data, which formed the basis of the design of the dam, are not
available from the project records. However, structural and geotech-
nical data are available on a limited basis. The hydraulic and hydro-
logic determinations for design as collected from project records were
obtained by thumb-rule techniques.

7
a 1
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(8) Cutoff Concrete facing on up-
stream side prevents
water seepage through dam

(9) Grout curtain None 6 -

h. Spillway

(1) Type Ungated concrete weir

(2) Length of weir 12 feet 0 -

(3) Crest elevation 1279.5 (MSL)

(4) Gates None

(5) U/S channel Pond

i Regulating Outlet

(1) Invert 1271.5 (MSL)

(2) Size 18 inches diameter

(3) Description Corrugated metal pond
drain (plugged)

(4) Control mechanism Cast-iron flap gate 0 0

(5) Others .

(a) Description 32-inch steel penstock
(opening sealed)". - . -

(b) Invert 1271.2 (estimated)

(c) Control mechanism Gate operated (gate " - ""-
removed prior to 1974) --

6 9
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d. Reservoir

(1) Length of maximum pool - 1.3 miles (estimated).

(2) Length of recreation pool - 1.1 miles.

e. Storage (Acre-Feet)

The following values are estimated:

(1) Top of dam - approximately 2734 acre-feet.

(2) At test flood maximum pool Elevation 3330 acre-feet.

(3) Flood control pool - unknown.

(4) Recreation pool - 2204 acre-feet.

(5) At spillway crest - 2204 acre-feet.

f. Reservoir Surface (Acres)

The following values are estimated:

(1) Top of dam - 247 acres.

(2) Maximum test flood elevation pool - 290 acres.

(3) Recreation pool - 212 acres.

(4) Spillway crest - 212 acres.

g. Dam

(1) Type Dry rubble masonry

(2) Length 78 feet

(3) Height 15 feet -

(4) Top width 34 feet

(5) Side slopes Vertical

(6) Zoning Not applicable 0

(7) Impervious core Not applicable

5
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b. Discharge at Dam Site

(1) Outlet works (conduits) - A 32-inch diameter old pen- ...
stock, which is now plugged, and an 18-inch diameter 0 "
corrugated metal pipe drain with an invert elevation 8
feet below the spillway crest, which is sealed, -
presently are the two outlet works.

Estimated discharges through the penstock are fur-
nished below: 0

99 cfs at maximum Pool Elevation 1284.8
87 cfs at top of dam Elevation 1282.0
75 cfs at pond elevation at spillway crest 1279.5

Estimated discharges through the 18-inch diameter drain
pipe are furnished below:

32 cfs at maximum Pool Elevation 1284.8
28 cfs at top of dam Elevation 1282.0
24 cfs at normal Pool Elevation 1279.5 0 0

(2) Maximum known flood at dam site - flood of
September 21-24, 1938, 380 cfs.

(3) Ungated spillway capacity at top of dam - 142 cfs at
Elevation 1282.0.

(4) Ungated spillway capacity at test flood main pool 440
cfs at Elevation 1284.8.

c. Elevation (Feet above MSL)

(1) Top dam - 1282.0.

(2) Maximum pool elevation corresponding to test flood -

1284.8.

(3) Full flood control pool -- unknown. P •

(4) Recreation pool - 1279.5.

(5) Spillway crest - 1279.5.

(6) Stream bed at centerline of dam - 1267.5 (estimated).

(7) Maximum tail watei - 1274.1 (estimated).

4
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g. Purpose of Dam•

The original purpose of this dam was to store water for 0
power to be used by the mills downstream. Presently, the prime pur-
pose is for recreation.

h. Design and Construction History

Prior to 1935, a dry rubble masonry dam with a concrete 0 0
facing was constructed at this site. Incorporated in the dam at the
time, was a drain in the center of the dam and a 32-inch penstock in
the east side of the dam controlled by a manually operated gate. In
1937, the drain in center of the dam was described as a 2-foot by
2-foot opening and, in 1974, described as an 18-inch corrugated metal
pipe. 0 0

A memorandum concerning an inspection made by the New
Hampshire Water Resources Board in September, 1974, states that the
penstock opening had been sealed off and the gate to the penstock was
removed. Another memorandum, dated October, 1974, states that the
face of the dam had been resurfaced and there were no visible signs of
the penstock. The New Hampshire Water Resources Board indicates in
their memorandum, dated March, 1978, that during the reconstruction of
the dam in 1974, the spillway crest was raised by 2 inches. Between
1974 and the time of our inspection, the pond drain had been plugged
according to Mr. Joseph Patnode, president of the Granite Lake Associ-
ation.

i. Normal Operational Procedure

Since the pond drain has been plugged and the penstock
opening sealed, there is no control of flow and the water level in the

lake cannot be lowered.

1.3 Pertinent Data

a. Drainage Area

Granite Lake, as shown on the U.S.G.S. map, flows through
Lake Outlet Brook, approximately 1 mile long, into Otter Brook. This 0
lake is a natural one, but the water surface in the lake is controlled
by the lower mill pond dam, namely, Granite Lake Dam. It has a drain-
age area of 3.7 square miles with its watershed area heavily wooded, -

* undulated and rolling.

S .'• . 9 -""'
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b. Description of Dam

a The dam consists of dry rubble masonry with a concrete up-
stream face. It is approximately 78 feet long with a maximum height
of 15 feet above the stream bed. This dam has a top width of approxi-
mately 34 feet to accommodate two paved lanes of a local highway.
Upstream and downstream slopes are vertical (Photographs No. 7 and 9,
Appendix C).

The spillway is located near the center of the dam. The
spillway crest is approximately 6.5 feet wide and 12 feet long and
approximately 2.5 feet below the top of the dam (Photographs No. 7 and
11, Appendix C).

c. Size Classification

The storage capacity at the spillway crest is 1,400
acre-feet which falls in the range 1,000 and 50,000 acre-feet,
therefore, the dam is classified as intermediate in size.

d. Hazard Classification

In the event of failure of this dam, Munsonville, a village
just downstream of the dam, and East Sullivan Village, which is at a

*- distance of about 3 miles downstream, will be in danger of being
flooded and loss of life and damage to property will probably occur.
The wave height resulting from dam rupture has been estimated to be 10
feet or two-thirds of the dam height. It is estimated that in the
event of the failure of this dam, loss of life may be significant and
considerable property damage will occur. Therefore, this dam falls in
the category of significant hazard potential.

e. Ownership

Prior to 1935, this dam was owned by Mr. T. L. Macbean, who
in turn had bought it from Mr. Demeritt Fisher. Available records .-. ..-

indicate that Granite Lake Company owned this dam in 1935. After
. 1935, the Granite Lake Association obtained ownership of this dam.

f. Operator 0

Mr. Joseph Patnode, Granite Lake Association, Munsonville,
New Hampshire, telephone 603-827-3254.

0~ 0 0 l2 ' - - . . -'
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GRANITE LAKE DAM

C SECTION 1 - PROJECT INFORMATION S S

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The New
England Division of the Corps of Engineers has been assigned the re-
sponsibility of supervising the inspection of dams within the New
England Region. Fay, Spofford & Thorndike, Inc., Engineers, have been
retained by the New England Division to inspect and report on selected
dams in the State of New Hampshire. Authorization and notice to pro-

* ceed was issued to Fay, Spofford & Thorndike, Inc., under a letter of
May 3, 1978, from Mr. Ralph T. Garver, Colonel, Corps of Engineers.
Contract No. DACW 33-78-C-0308 has been assigned by the Corps of Engi-
neers for this work.

b. Purpose

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

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

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

1.2 Description of Project

a. Location

Granite Lake Dam is located in southwestern New Hampshire, 5
within the Town of Nelson and the village of Munsonville, about 8
miles northeast of Keene, New Hampshire. This lake flows into Otter
Brook in East Sullivan, which is a tributary to the Ashuelot and Con-
necticut Rivers.

p .
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Featurcs

a. Design Data

(1) This dam falls under the category of significant hazard
potential, and it is intermediate in size. Using the
"Recommended Guidelines for Safety Inspection of Dams,"

the recommended spillway test flood peak inflow is

equal to one-half the probable maximum flood. The
spillway test flood peak inflow was determined to be

3608 cfs. Refer to Appendix D for details. The spill-
way test flood inflow hydrograph is furnished in Appen-
dix D.

(2) The estimated peak outflow is about 1067 cfs as a re-
sult of routing the spillway test flood inflow through
the lake by an approximate method. Refer to Appendix D
for details.

(3) The lake storage capacity versus the elevation, an es-
timated capacity curve is included in Appendix D.

(4) The (estimated composite) discharge rating curve for
the spillway and dam for pool levels above top of dam
(assuming dam remains intact) is furnished in Appen-
dix D.

(5) The hydrologic map of watershed above dam site, in-
* cluding reservoir area, water course, is included in

Appendix D.

b. Experience Data

Rainfall records available for the years 1892 to 1941
indicate a high monthly rainfall of 12.43 inches in September 1938.
Rainfall in September 1938 exceeded the average for that month by
3.5. The flood of 1938 is considered to be the maximum flood that has
occurred. On the basis of regional frequency studies, the flood of
1938 would correspond to approximately a 100-year flood.

c. Visual Observations

The valley cross section immediately below the dam is suf-
ficiently wide to convey the peak outflow from the reservoir which is
approximately 1067 cfs. The valley cross section of the downstream

12
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channel at significant impact area: namely, the village of East
Sullivan Village, which is about 3 miles downstream of the reservoir,
is not sufficient to carry this peak outflow.

d. Overtopping Potential

The spillway test flood peak inflow for Granite Lake Dam is
3608 cfs and the test flood peak outflow is 1067 cfs. Assuming the
dam remains intact after being overtopped, the maximum pool elevation
is estimated to be 1284.8 and the corresponding surcharge height is
estimated to be equal to 5.3 feet above the crest of the spillway.
The spillway can pass only about 13% of the test flood peak outflow
without overtopping the dam, and therefore, the spillway capacity is

- inadequate. The test flood would overtop the dam by 2.8 feet. Refer
to Appendix D for details.

130



SECTION 6 - STRUCTURAL STABILITY

S S
6.1 Evaluation of Structural Stability

a. Visual Observations

The upstream slope could not be seen due to the fact that it
- was underwater. The slope do not show any erosion or weakness. The 0

visual inspection of the dam did not reveal any evidence of instabili-
ty.

b. Design and Construction Data

There are no construction drawings and structural computa- 0 S
tions. There are free-hand sketches, made by the inspecting engineer
in 1937, showing basic dimensions of the dam.

c. Operating Records

Except for memorandums and correspondence listed in Appen-
dix B, other operating records were not available at the office of the
New Hampshire Water Resources Board.

d. Post-Construction Changes

Routine repairs recorded in the files were done in 1953 and
1972. Major work in 1974 included concrete facing on the upstream
side and repairs to the plug and to the gate in the dam. They did not
affect the structural stability of the dam.

e. Seismic Stability

The dam is located in Seismic Zone 2 and in accordance with
recommended Phase I guidelines does not warrant seismic analysis.

14
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SECTION 7 -ASSESSMENT, RECOMMENDATIONS, & REM4EDIAL MEASURES

7.1 Dam Assessment

a. Condition

The visual inspection indicates that the Granite Lake Damn is
in good condition. Based on hydraulic/hydrologic evaluation this dam
is judged to be in fair condition. Therefore the overall condition of
the dam is fair.

b. Adequacy of Information

An adequate assessment of the dam consistent with the scope 0
of a Phase I investigation has been made based upon the visual inspec-
tion and available information.

c. Urgency

The 18-inch diameter drain pipe should be made operable . 0-
within one year of receipt of the Phase I report by the owner in order
to permit lowering of the lake in anticipation of floods and spring
runoff. All other remedial measures and recommendations enumerated
below should be implemented within 2 years.

d. Need for Additional Investigation

The information available from the visual inspection is ade-
quate to identify the potential problem of overtopping. This problem
will require the attention of a competent engineer who will have to
make additional engineering studies to design or specify remedial mea-
sures to rectify the problem. If left unattended, the problem could 0
lead to instability of the structure.

7.2 Recommendations

a. It is recommended that the Granite Lake Association retain
the services of a competent engineer to do the following:

(1) As the spillway discharge capacity is approximately 13
per cent of the test flood peak outflow without over-
topping the dam, investigations should be undertaken to
explore the feasibility of providing an emergency
spillway and/or increase the length of the spillway at
a lowered spillway crest elevation.
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(2) In view of the inadequacy of the spillway capacity and
the probability of overtopping the dam, it is consid-
ered advisable that detailed studies should be con- • 0
ducted. These studies should evaluate the probable
extent of damage, in the event of failure of the dam,
to life and property in East Sullivan, which is about 3
miles downstream of the dam.

(3) Investigations should be undertaken to determine the 0 0
need to make alterations in the size of the stone cul-
vert across the outlet of Granite Lake to handle the
test flood.

b. It is recommended that the upper bridge between Granite Lake
and the Mill Pond be repaired. 0 0

7.3 Remedial Measures

Although the dam is generally maintained in good condition, it
is considered important that the following operating and maintenance
procedures be attended to as early as practical:

a. The 18-inch diameter corrugated metal drain pipe should be
made operable. The penstock gate should be reinstalled and the pen-
stock made fully operable.

b. Proper grade of the downstream shoulder of the roadway .
should be reestablished.

c. Upstream slope of dam should be inspected at low water.

d. Remove broken dock from approach channel, vegetation from
downstream backfill to facilitate future seepage inspection, and O
debris from downstream channel.

e. An operating and maintenance manual for the project should
be prepared.

f. A program of technical annual periodic inspection of the *
project features should be prepared and initiated.

g. Because of the location of the dam and the items of concern, -

round-the-clock surveillance should be provided during periods of high
precipitation.

h. The owner should develop a formal warning system. An opera-
tional procedure to follow in the event of an emergency should also be
adopted.

16
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7.4 Alternatives

None recommended. 0

S 0
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APPENDIX A

VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT Granite Lake Dam DATE May 25,1978

TIME 1030 -1530

WEATHER-Cloudy - Drizzle

W.S. ELEV. 1279.8 U.S. DN.S.

PARTY:
Team Captain - Structural and

1. Jurgis Gimbutas, P.E. Concrete

2. Harvey H. Stoller, P.E. Soils, Geology and Foundations

3. V. Rao Maddineni, P.E. Hydraulics and Hydrology S

PROJECT FEATURE INSPECTED BY REMARKS

1. Dam Embankments H. H. Stoller Good

2. Outlet Conduit J. Gimbutas Good
Outlet Channel 6

3. Within the Dam J. Gimbutas Good

4. Spillway Weir J. Gimbutas Good
Approach and V. R. Maddineni

5. Discharge Channels H. H. Stoller Good
Approach Channel Between

6. Granite Lake and Mill Pond J. Gimbutas Fair
Pond and

*7. Downstream Channel V. R. Maddineni Good

A- 1
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PERIODIC INSPECTION CHECK LIST

PROJECT Granite Lake Dam DATE May 25, 1978 5 .

PROJECT FEATURE Dam Embankment

DISCIPLINE Soils & Foundation NAME ? .-..- >YY....---

PROJECT FEATURE__ 0

DISCIPLINE NAME__

DISCIPLINE NAME_

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation 1282.0 M.S.L.

Current Pool Elevation 1279.8 M.S.L.

Maximum Impoundment to
Date 1283.5 M.S.L. (1934)

Surface Cracks Minor surface cracks

Pavement Condition Fair to good

Movement or Settlement of
Crest None observed

Lateral Movement None observed

Vertical Alignment No visual vertical misalign-
ment observed

Horizontal Alignment No visual horizontal misalign-
ment observed

Condition at Abutment and
at Concrete Structures Good

A- 2
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PERIODIC INSPECTION CHECK LIST

PROJECT Granite Lake Dam DATE May 25, 1978 .

PROJECT FEATURE rn.;m Embankmg-nt

DISCIPLINE Soils & Foundation NAME 4-' .4 _ ' .

PROJECT FEATURE__ 0

DISCIPLINE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

Indications of Movement of
Structural Items on Slopes None observed *
Trespassing on Slopes Vegetation and debris on

downstream backfill against .

the dam

Sloughing or Erosion of D
Slopes or Abutments None observed

Rock Slope Protection -

Riprap Failures None observed

Unusual Movement or
Cracking at or Near Toes None observed

Unusual Embankment or

Downstream Seepage None observed

Piping or Boils None observed p

Foundation Drainage

Features None

Toe Drains None

Instrumentation System None

A--3
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PERIODIC INSPECTION CHECK LIST

PROJECT Granite Lake Dam DATE May 25, 1978

PROJECT FEATURE outlet Conduit

DISCIPLINE Structures NAME___________

PROJECT FEATURE S 0

DISCIPLINE__________ ____ NAME____________

DISCIPLINE______________ NAME____________

AREA EVALUATED CONDITION

OUTLET WORKS -CONDUIT

Size 18-inch drain corrugated metal

General Condition Could not be observed

Erosion or Cavitation Could not be observed

Gates Not operable

A- 4



PERIODIC INSPECTION CHECK LIST

PROJECT Granite Lake Dam DATE May 25, 1978 S

Outlet Ch-annel
PROJECT FEATURE Within Dam

DISCIPLINE trcues NAME k-j~/ C

PROJECT FEATURE____ _____ S

DISCIPLINE_____________ NAME_ __________

DISCIPLINE______________ NAME____________

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET CHANNEL

(Within the Width of the Dam)

General Condition of Stone
Work Good

Erosion or Cavitation None observed

Condition at Joints Good

A-5



PERIODIC INSPECTION CHECK LIST

PROJECT Granite Lake Dam DATE May 25, 1978 0

PROJECT FEATURE__a2LjjWay Weir

DISCIPLINE StutrsNAME -'-7;&"

PROJECT FEATURE Approach Channel 0 0

DISCIPLINE Hydraulics & Hydrology NAME_ _________

DISCIPLINE- Soils & Foundation NAME W,! . ~ \~-z--

AREA EVALUATED CONDITION

OUTLET WORK(S - SPILLWAY WEIR,
APPROACH AND DISCHARGE
CHANNELS

a. Approach Channel
(Mill Pond)

General Condition Good 0

Loose Rock
Overhanging Channel None observed

Trees Overhanging
Channel None observed

Floor of Approach
Channel Floor not visible through water

b. Spillway Weir

General Condition
of Concrete Good

Rust or Staining None

Spalling None

A- 6
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PERIODIC INSPECTION CHECK LIST

PROJECT Granite Lake Dam DATE May 25, 1978 0

PROJECT FEATURE Spillway Weir

DISCIPLINE Structures NAME

PROJECT FEATURE Discharge Channel 0

DISCI LINE Soils & FoundationNA E4

DISCIPLINE Hydraulics & Hydrology NAME .- /~, i~

AREA EVALUATED CONDITION

Any Visible

Reinforcing None

Any Seepage or

Efflorescence None observed

Drain Holes None observed

c. Discharge Channel

(Brook)

General Condition Good

Loose Rock 0

overhanging Channel None observed

Trees Overhanging

Channel Small bushes in places

Floor of Channel Good 0

Other Obstructions Debris in channel

A- 7



'.rne .Iw toDATEl ,i rch 31, 19/3

Cary !Bcrr
WaIter Forces Ezig ineer

CT: Granrite Lake it Iigh Lako-, Level Complaint

o f I ri p ct ion E, Na rch 30, 1973

DAM: A. All1 Boards; ri~iwvd , thircloh oae is nearby
B. Spillw~ay is all cl-tr (See Pklotos)
C . Lor L cIev el i~s +0.4 T ovorcriest

UP'STiUVIA CILXECT: A. 4 ' wi.d . X 83' do. witht addi tic'nal 2l-- to road
B . Brolkeni (leek is -sitL*,F G' hgOn31 ramsde of

stone and concvrote culvert
C. A rialpile of doe les caistL upstream1 of

the culivert, andjots .nt1o the J1i. It dos
not ho-,ever block the ma,,in channelr~ flow LO co? vcrt.
The pile of -,tones is a ppro:mie1,gt elIy one foo t in 10iht 1

(above lak b,)I torm

s. Gree: M n i7 -9072) cil-locd to coo abaout tlhe "''hj wh;a t r"
I of ran Lak. %ii<' uo-igl y lfccls L!;iore are- two causesc, nmel UI) -

C~df. ,!: 1:l (2) A r~i o 0' ones0 L lie . d oa tV'LllCiC(dte cuLvert

h S jsI I p I~~ L da m. i ce fo l s i z t: EIcse ece tb truc Ltnc th e
L i I i ei esly rueh to ca,,use thle Like to b(! h il"ier thiin iw an cd

o(aCre to caus 11, 1, Ir e to her [ai1ySdock,

ugf my yrt ;ini was repo rted to 1;e the t the broken dock (se pho tos)
tl; a to al M.r . I1e- whO is, on r on t 1y OUt Of st Oon ya' tionl. Il 0v r

I. en con t ted reccenLy by Joe Pa ,tellaulo, Presid-nt: Of the Granite
Asnocxa en(lamos-ie) ian thus; far re fuses* o rem.-ove the dock, to ivr

aces for f lv trou~lh te1 culvert . In miy esimat- Wn thou;, tii -S duck
ot (? cii lety s) ve rly Il n~ ing- thLlow o,. The 'iue of stones ,r evi:.ous ly
ioned we.,re reporrted11 Cl r . 1Bell) p]l no ad thoe 5 years epaO to shlo!. a
or ty I inc . lb cy -. C)op diar t of t liel Miin di-a abe re rdun mud at-d thire fore

o oi ya inialohs icc t ion in the fl;'to the culver. In my opi nion,
oe nCIlot th -lep iflltry c ML 0[ ofJl the ''hi" 1!i'' I cc Ie

he middl e 19/-0 :3 I lie dLim was; teCi instUUC td anld the out let wea; nOd i i
nvIi'iLi' idiatstht the spil iway cstevelvaiin viay ha,,ve, been%

ed ndls1 feet is the realcaus of liw lii e'hor w'in Let abelevls
k nIi I ( o ecp a il, ;-[I par t ,i the gh we ti~ coiip lo Lin t of in:; t fall .

nu, 1y . . ecvicjw of :IVr. 1& Nvr. 1ell , ; niae ii a ossi hlo 0 cup term

('ll eeco II J' be:o pof i t ionl Ohe Ituhi d for i lake- level jeot gtion niur 0

V 1 h i i ll Iin vi~ i ii; 10 1:.1::~u id c w er :"m - ; IgOl tE1,101 i ', iiM WOU I Cl he,
ild i. i. di fli i I I. not c I lad For a-I lab1, re l i" ol (11 zuiiu I i ak ....
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M E RAN DUM S S

DATE: November 20, 1974

FROM Stephen C. Burritt, Civil Eagineer

SUBJE2CT: Granite Lake, Nelson 0166.02 (Repairs)

TO: Vernon A. Knowlton,

Chief Water Resources Engineer 5

On N vember 7, 1974, 1 inspected Granite Lake
dam, where I found a contractor working on rcftcing

the dam. At this time there was no siZn of the old

penstock, and the contractor said that the only area

to have any discharge other than the spilway was a

CMP at the base of the dam.

On Novenber 18, 1974, I revisited the dam•

to find all the concreta work on the upstream face

completed. There was no sign if the pensteck, and

the 18 CAP- ;as opc,.

As per the letter from Mr:. McGee dated
October 7, 1974, the cracks have bean permaen-.tly
sealed. The penstock was not reom.'ned, nor wa.,s
the spillway crest Lowered.

scb/js

B-10
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M E M 0 K- A ND U M.

DATE: ~ ;pe1.r13, [974

F V OM: Francis C. '.Oorc, Civil Enigineeor

S SBj E CT Granite L;.ka2 Damn, 'Nelson - 7166. 02

TO: Vorrnon A. K na:J t.on,, Ch,-ief 1later Resourecs Enginee2r

On Septcm)er 10, '1974, T inspncted Craulit.t Lake-1 diarn ina Nuoville. at the
request of thle Granite La ke. Association. Viree Ass.ociatilon ine:2be2rs
acco~sanied me: Presideont George F. Zahos, Victor Flaiidar.s of Da- Corn'.nittee
and a "r. hopkins. The mill1 pond beo W the up-per roau bridge, was dra- de'n
four fee t below th1-, 12 foot wide2 Spilway.' by crvigtheo cast ironi flap gatn.
.n front of tho 13" corr-u;a:-:d metail pond d rain Wh.iiclai-l v.-rt is locate~d

feet below th;2plia cru-st. Vhe unpper road bridge had stop -us crs
the bridg: e onezi ng with a fish screen on top. (There was consideraL,2leac"-
age around stop logs.)

The spillway is onily 12 feet wide, two arid one-half feet high, broad
crested, and will pass only 153 cubic feet per seconLd. I pZropose,- that
the_ srnillw, i lo'.;ered tw.,o feet with fiashbIoards failing - vwith 38S" liead.
(Need 4-1" std. pipe pins - _3' on centers and 1 1/2' fromi endi:;.) Upon
fai Lure, this -wan Id pass 332 cub-ic fee~t per second at 4 1/2' over flat
crested spillway.

15-Year frequency flood flow is 704 c-fs.
100-Year frequency flood flow is 1367 cfs.

If the damn is repaire,] to reduTre lo.-kage, there should he an average 12"
reintf orcod concr- te facig he, placed on the damn. (313 culbic yards of
Class A Coiic-.,tc usinw- 920,,' reinte_ rcing steel Pand 40W.~ of Anchor iow.als
between new and old con1CrPte. Als-o, the L'S" co:-rugated conicrete pip,-
drain 'i!ust loavo a gtoor : ILug ill.is tailed. I'le old pens tack opeingi to the
Mnill don tr n 1loro l:ie bt I be I Love leaks badly. This -.hceu.d be 0
reope'ned ai ad rweo:ea: a~ti:of hihflow, aItog h :n o
pazsses throrvJh'; a l of ot.!er thanti Le_ damn o'.iiers . The Sieand loalt ion
of pi pr is not d" 'L in i L 'J!,, pen,; toc!h vay be 2 1/2' dizametor . In case it
is, itr mi,-ht pass 70 c'-:;. al, full ped(uring,- floods.

As noted in pol(-t i. ' I te ii nd cu ).isof the enagdspillway
a nd reopen d1, t,. Y LZ .~ iW. only 64, of an average 15-

s-imilar- ill t.p i' . ?r: L o,'I ,il -ak, i s noecdd. The dra; inag.1e
area, pondee iul :.loi 'I L' (l c aie L0 th t at.Wovel Lake.

HI Granli..w cii rl ra piI' and reoporns theo Fill .



December 14, 1962

RE: Investigation of Ccmplaint at Granite Lake, N-lson, N.H.

A field trip to Granite Lake in 'Nelson, N.H. on DecE_:ber 12,
1962 was concuctcd to c.!-termin the conditions that caused he" cc .-..:oiaint
made by Mr. William Therrord on December 6. The iwater level at the time S S
of this field trip .3as o high as to make a thorough investieaticn
is:possible. However, the following conditions were found at the site:

The outlet of Granite Lake flows in a dug chanel that flows
through a stone culvert under a town road. The upstr>z-: side of this
culvert has a fish scr- een 4' wide by 8' deep. 1 2.ve, his screen was S
lying on the bank of the channel.

From this culvert the outlet flows, into a small mill poad
whose dam controls the lake level. TFhis dam is a drop cu'rt: sect ion
undera.jtr . .. road ay. A t one time, a penstock led from this .dam
to a former mill. However, this penstock has since bzta re. oved..

On a sketch of the dam on file, there is shown a 2' X 2'
pond drain below the crest of this spillway. At this i.cation, 2 planks -

protruded from the w.aer surface indicating tha.t this drain had been
opened and a temporary closure made. , ... ... I S

................................. i..... "'".. .

Conclusions: It appears that this drain had been removed to lower the
lake level to accc:,plish the work (stated on a prior report) and that
this drain has been closcd. The fish screen may have bean renovcd to .

allow better flo.i conditions to this drain. However, t was never
replaced. It is my opinion t,,at vhcn the mill pond is draiied, the
nmain lake would show only slight loss of water level thereby being"
the reason of the conflicting reports of total drawCown.

Vernon A. Knowlton
Civil Engineer -

B-8 0
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DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE

LOCATION - AT DAM NO. IE .;0 ....

Stream .... ... ..................................................................................

Basin-Primary ........................ Seconda O tt. l~t ..........

Local Name ........................................ ................................................................... ....

DRAINAGE AREA--

Controlled............ Sq. Mi.: Uncontrolled............ Sq. Mi.: Total ......... 4A5 :.........Sq. MI.

ELEVATION vs. WATER SURFACE AREA vs. VOLUME

Surface
Point Head Area Volum~e

Feet Acres Acre Ft.

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

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

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

(4) Normal Drawdown.......................... .... U1..8 ................. ...

(5) M ax. Drawdown .............. ............................

(6) Original Pond .............. ............................

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

RESERVOIR CAPACITY

Total Volume Useable Volume

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

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

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

Inches per sq. mi...............................

USE OF WATER ~ .... .......... .........~ ...............

OWNER........... e .......................................................

REMARKS Condit ion good mill idle -

B-6

Tabulation By................................................ Date ........ Z_ .. I1 Zr :: .........
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NEW HAMPSHIRE WATER CONTROL COMMISSION

DATA ON DAMS IN NEW HAMPSHIRE

:ATION STATE NO ..... _3. =........

Dwn. ...... ...................... County -Pci .i................ .

asin-Primary ..... 4-=.A ti-;at....... I................... Secondary ..

Dcal Name ...........................................

oordinates-Lat.. 2 ' L5.Q........... Long. ...... '.. 7 "Q ....................

'IERAL DATA 3.
rainage area: Controlled............. Sq. Mi.: Uncontrolled. ......... Sq. Mi.: Total .... . S q. M i.

Iverall length of dam ..120 .. ( ft.: Date of Construction ....................... .................... ........

[eight: Stream bed to highest ele ... 'k. ft.: Max. Structure .... 1 ................... ft....

,ost-Dam ................................................ Reservoir....................................................

5CRIPTION St-ne onrete -_-c.ed u-, str-am ~
Vaste Gates Roa.d

Type............. ie...............f.hg ....-............................................ ............. wd

Elevation Invert .......... /~................ L ..... :.........:Total Area . ....................... sq. ft.

Hoist .............................................................................................................- ......

Waste Gates Conduit
Number ................................ : Materials .......................................................................

Size ................. ft.: Length ....................... ft.: Area .................................................. sq. ft.

Embankment

Height-Max ..................................... ft.: Mi. ............................................................ ft.%

Top--Width........................................... Elev ..................................................... ~..... ft.

Slopes--Upstream ............... on .............. Downstream ........................ on ....................

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

Spillway

Materials of Construction.......................................................................................................- .-

L1ength-oteral............. ... ....... ft.: Mnt.......:......................................... ft.

Height ofr permaen section.........Max.... . ft......:....M..............:egt......................................ft

Elevation-Permanent Crest ........................................ Top of Flashboard ........... ...

Flood Capacity ...... .........Z.......... fs............................................... cfs/sq. Mi.

Abutments

Frateorial:... .............................. ...f. i .................................................................... ft.

lif.eadwork.3 to Power Devel.-(See "Data on Power Development") ...-

.NARKS om-ditio-, "-oo' B-5 -.- /. -I

~. Lorccto 4J1 ,- ch.? ir fctor-

LIflation By................ 1,j*1-....... ........ .... Date ........ .........................

V V V V V V V V V V 5 5 0J
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BASI. 0 2~-N._____

RIVER * - MqLSFRomf '.OUT 0 _DA.H7. ..-.-

LOC AL T:A OF DkM _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _

FJ I LT ___ DESCRJ210N l

POU AA--~h.3 ,/,~p~DBD0ThF2.0O- CA?ACITf-A'VRE FT.
H:Ia::-:-CP TO EED _F MAXA-T./4' MINI7
OVTU2.ALL L'GT.i OF rAM-PC. 1,7 47ADX.FLOD 17-IGTABOVCEST-FT.
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:AILW ELEV.TUS.J.S. ___LCCAL GAG" ________

SPIL2AYLZY?:iSF'r AZFREEBOARD-FT.
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(8) October, 1977, to April , 1978. Several memorandums and
letters regarding the high water level at Granite Lake and
means of how to reduce possible flood damage. -

(9) March 31, 1978. Unsigned free-hand sketch showing a detail
of the new concrete facing.

2. Copies of Past Inspection Reports

Included with this report are: 0 0

(1) September 29, 1937, by New Hampshire Water Resources Board,
with sketches, two pages.

(2) April 11, 1939, data by New Hampshire Water Control Com-
mission, two pages. 0 5

(3) August 5, 1947, unsigned, handwritten, one page.

(4) December 14, 1962, by Mr. Vernon A. Knowlton, New Hampshire
Water Resources Board, one page memorandum.

(5) September 13, 1974, by Mr. Francis C. Moore, Civil Engi-
neer, New Hampshire Water Resources Board, one page.

(6) November 20, 1974, by Mr. Stephen C. Burritt, Civil Engi-
neer, New Hampshire Water Resources Board, one-half page.

(7) March 31, 1978, by Mr. Garry Kerr, Water Resources Engi-
neer, New Hampshire Water Resources Board, one page.

Also included with this report is a reduced copy of a map of
Granite Lake, done by Mr. William McIntire in 1946. It shows the
depth of water and houses around the lake. There is a later edition S S
of same map, dated 1975, on sale at the Munsonville Country Store.
However, this later edition does not have depth contours, just depth
measured.

B-2
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APPENDIX B

1. Listing of Records and their Location 0

The New Hampshire Water Resources Board in Concord, New
Hampshire, 37 Pleasant Street, have a file of records and correspon-
dence, 1935 to 1978, filed under Town/Dam No. 166.02.

The documents of importance to design and maintenance are the 0
following:

(1) September 26, 1935. Memorandum regarding sand bags at the
outlet of Granite Lake by telephone from Mr. Blodgett of
the Granite Lake Company of Munsonville.

(2) October 1, 1935. Letter from Mr. Samuel J. Lord, Hydrau-
lic Engineer, to the Public Service Commission, regarding
his inspection of Granite Lake outlet on September 26,
1935. There are some calculations, descriptions and
photographs originated by this inspection, but no formal
report. S

(3) October 13, 1938. Questionnaire regarding damage done by
the flood of September 21-24. The fill back of dam was
washed out.

(4) December 7, 11, and 14, 1962. Memorandums by Mr. Vernon A.
Knowlton, regarding complaints about the high water level.

(5) November 21, 1972. Letter from Mr. G. M. McGee, Sr.,
Chairman, New Hampshire Water Resources Board, to Mr. G. E.
Jahos, president, Granite Lake Association. Warning about
possible damages if the gate plug should be pulled.

(6) May 2, 1974. Several photographs, made in connection with
the Army Corps of Engineers Dam Inventory Program. No
report or inventory sheet attached.

(7) December 26, 1974. Letter from Mr. G. M. McGee, Sr.,
Chairman, New Hampshire Water Resources Board to Mr. V.
Flanders, Granite Lake Association. Stating that the
recently made repairs were inadequate and requesting to
make the gate operational. Some other correspondence
regarding same repairs.

B- 1
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PERIODIC INSPECTION CHECK LIST

PROJECT Granite Lake Damn DATE May 25, 1978
.rra-!. :h!,annel

PROJECT FEATURE- j ari, ak

DISCIPLINE NAME ' , -

- ~~PROJECT FEATURE___ ________

DISCIPLINE______________ NAME____________

DISCIPLINE_________ ____ NAME____________

AREA EVALUATED CONDITION

PRusting or Corrosion 0
of Steel None

b. Mechanical and Electrical None

A- 9



PERIODIC INSPECTION CHECK LIST

mS
PROJECT Granite Lake Dam DATE May 25, 1978

Approach Channel
Between Granite Lake

PROJECT FEATURE nq Mil1 pnni

DISCIPLINE Structures NAME - " ;

- PROJECT FEATURE

DISCIPLINE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - APPROACH CHANNEL
BETWEEN GRANITE LAKE AND
MILL POND

a. Concrete and Structural.
(Bridge Over Channel)

General Condition Fair

Condition of Joints Poor

Spalling None

* Visible Reinforcing None

Rusting or Staining
of Concrete None

Any Seepage or
Efflorescence None

Joint Alignment Stone blocks at abutments
misaligned

Cracks None
A-

A- 8-

-- A-
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APPENDIX C

PHOTOGRAPHS



APPENDIX C

REPRESENTATIVE PHOTOGRAPHS OF PROJECT

Page 0 S
LOCATION PLAN

Plan 1 - Location of Photographs Taken C-3

PHOTOGRAPHS
*

No. Negative No. Page

1. Bridge Over Approach Channel from

Granite Lake to the Mill Pond,

Looking West 2-21 C-4

2. Same Bridge Looking from the South

Top of the Granite Lake 2-18 C-4

3. Close-up View of the Channel from

Granite Lake to Mill Pond, Looking *
South* 2-20 C-5

4. West Abutment of the Bridge Over the

Approach Channel, Looking from Granite
Lake 3-4A C-5

5. Bridge Over Approach Channel Looking

from the Mill Pond Side and Showing
the Condition of the East Abutment 2-22 C-6

6. Mill Pond Looking South, with the
Dam at the Left 2-24 C-6 S S

7. The Dam on the Mill Pond Side,
Looking West 2-25 C-7

8. Spillway Crest at the West Abutment 2-26 C-7

9. Bridge Over the Dam, Looking West 2-33 C-8

10. Erosion of Shoulder Near the Bridge

at East Abutment 3-6A C-8

C-i

• w w S UI S S S S S S S S S S S

. *



No. Negative No. Page

11. Spillway and Discharge Channel Under
Bridge, Looking Upstream 2-29 C-9

12. Close-up of the Spillway Under the
Bridge 2-34 C-9

13. Steep Slope Near East Abutm~ent of the
Dam Bridge 3-2A c-10

14. Discharge Channel (Lake Outlet Brook),
Looking South 2-37 C-la

c-2



GRANITE LAKE

N

3 BRIDGE OVER CHANNEL

6

M IL L PON D S

CONCRETE DAM

13 BRIDGE OVER

SPfLLWAY

GRANITE LAKE DAM
LOCATION OF PHOTOGRAPHS



n, idge Over Approach Channel from -ranite Lake to
tb e Mill 1Pond, liooking West.

* S 0 5 0 0 0 0 5 5 S S



~.Close-up View oil the Channe'L "rorr 'ranite Lake tc *
Mill Pond, Looking South.

4. West Abutment of the ? .riclre 'Dver the Apzroch
?hannel, Looking from Granite Lake

40 0 S



5.Bridge Over Approach Channel Looking from the
Mill Pond Side and Showing the Condition of the
East Abutment.

>24 -_(nd Look! nF South, wit> ?rxi the L



"he Darn on the M121 I! r~ 1k >cn<.>:t

'rillwav Crest at
t', ,-I Abutment.



2 rli-e Ive the
Damn, Lookin .c~t

c 8



I.'.Y-Llway and
Discharge Channel 00
Under the Bridge,

Looking Upstream.

* 0

* 1;e-un o" thie Spiliway Under the Bridr.e.
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DATE
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APPENDIX E

INFORMATION AS CONTAINED IN THE NATIONAL INVENTORY OF DAMS S
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