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NATIONAL DAM INSPECTION PROGRAMS
PHASE I INSPECTION REPORT
EAST ME-0C278
WEST ME-00279
MEGUNTICOOK LAKE DAMS
KNOX COUNTY, MAINE

MEGUNTICOOK RIVER

July 17, 1978

BRIEF ASSESSMENT

The Megunticook Lake East and West Dams are unbound stone
masonry gravity dams. The East Dam has a concrete spillway
and the West Dam has a timber spillway. The dams are about
14 feet high. Together the East and West Dams control the
outlet of Megunticook Lake.

Based on the visual inspection and reports of past opera-
tional performance, the dams are judged to be in fair con-
dition. There are areas of major concern which must be
corrected to assure the long-term safety of the dams.

Based on their small size and high hazard classification in
accordance with the Corps of Engineers' guidelines the test
flood falls between the 'MPF and MPF. The spillway will
pass only about 6 percent of the MPF test flood and is
considered inadequate. The dams will not pass a flow
greater than approximately a 10-year flood without over-
topping. As outlined in Section 7, maintenance should be
done on the dams within 12 months and an engineering in-
vestigation regarding major structural rehabilitation should
be made within 24 months after receipt of the report by the
owner.

Maintenance should include the installation of a system to
protect earth and rockfill embankments downstream of the
wing walls of both dams. The investigation of structural
rehabilitation should include 1) replacement of the timber
spillway and control outlet sluiceway at the West Dam with
reinforced concrete, and 2) the construction of concrete
downstream faces on both dams to improve the integrity of
the stone masonry.



The structures are reasonably resistant to distress caused
by overtopping but it is recommended that a definite plan
for around-the-clock surveillance be implemented for periods
of unusually heavy rain or anticipated runoff and a formal
warning system be developed for use should an emergency

develop.

EOWARD C. JORDAN CO., INC.

ii

STANLEY 4/
£E. 1
WALKER
2\ 5, 2345 . a
53\*“:"879“;" tarjjey E. Walker, P.t.
A f/o'N—Af'g\ Project Manager
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is 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 reser-
voir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,
removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

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

Phase ] inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway test flood is based on
the estimated "Maximum Probable Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the
test flood should not be interpreted as necessarily posing a
highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aide
in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

iv
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PHASE 1 INSPECTION REPORT
MEGUNTICOOK LAKE DAMS
SECTION 1
PROJECT INFORMATION

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 responsibility of super-
vising the inspection of dams within the New
England Region. Edward C. Jordan Co., Inc. has
been retained by the New England Division to
inspect and report on selected dams in the State
of Maine. Authorization and notice to proceed
were issued to Edward C. Jordan Co., Inc. under a
letter of June 20, 1978 from Ralph T. Garver,
Colonel, Corps of Engineers. Contract No. DACW33-
78-C-0349 has been assigned by the Corps of
Engineers for this work.

GENERAL
a.
b. Purpose

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

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

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

1.2 DESCRIPTION OF PROJECT

a.

Location. Outlet of Megunticook Lake in the town

of Camden, Maine N 440-14', W 69°-6'.



Description of Dams and Appurtenances. Megunticook

Fast Dam is a dry laid stone masonry dam with
concrete apron, upstream face and wing walls. The
dam is constructed in a shallow valley in the
bedrock. The stone masonry portion of the dam is
approximately 55 feet in length and the wing
walls are 10 feet and 50 feet in length for the
west and east walls respectively.

The Megunticook West Dam is a dry laid stone
masonry dam with timber spiliway and concrete wing
walls. The dam is constructed in a narrow valley
in bedrock and is founded entirely on bedrock.

The stone masonry portion of the dam is about 18
feet long and the east and west wing walls are
about 18 and 73 feet in length respectively.

Size Classification. Based on storage capacity

both the East and West Dams are classified as
intermediate size dams. The East Dam has a height
of about 14 feet, and the West Dam has a height of
about 12 feet.

Hazard Classification. In the event of failure of

the East or West Dam, approximately 25 seasonal

and year-round dwellings located within 4,700 feet
of these structures would be damaged. Considerably
more industrial, commercial and residential struc-
tures are located directly over or adjacent to the
Megunticook River as it passes through the town of
Camden. Thus the Megunticook Dams are classified
as having a high hazard potential.

Ownership: Camden Water & Power Co.

33 Mechanic St.
Camden, Maine 04843

The Camden Water and Power Company is an affiliate
of Knox Woolen Mills Company.

Operator. Mr. David Stearns

Knox Woolen Mills Co.
33 Mechanic St.
Camden, Maine, Tel. 207-236-3368

Purpose of Dam. Storage for process and turbine

power water.



h. Design and Construction History. There are no
records of design of the Megunticook Lake Dams.
The structures likely pre-date 1900. The East dam
was rebuilt in the late 1920's and the West dam
was rebuilt in 1919, Both structures reportedly
were originally built to supply hydro-mechanical
power to mills located at the damsites and were
rebuilt for the Camden Water and Power Company as
storage control facilities. The last major repairs
(details unknown) were made at the East Dam in the
1960's and at the West Dam in the 1950's. More
recent repairs (1970's) have been made to the
timber spillway and control outlet of the West
Dam.

i. Normal Operating Procedures. The gates are
operated at the Megunticook East and West Dams in
order to maintain sufficient flow in the Megunticook
River to supply the Knox Woolen Mills Company with
process water and water for its turbine. The
gates are also regulated to facilitate the passage
of heavy runoff such as spring snow melt. There
are 1'-2" long iron rods cast into the crest of
the Megunticook East Dam spillway which would
allow the installation of flashboards, however,
flashboards are not used. The gate at the Me-
gunticook West Dam is secured with a chain and
padlocked between operations. The gate at the
Megunticook East Dam is not locked.

1.3 PERTINENT DATA

a. Drainage Areas. The drainage area above the East
and West Dams at the outlet of Megunticook Lake is
approximately 31.5 square miles and lies in
portions of the Searsmont, Lincolnville, Hope and
Camden Townships. About 10 percent of the entire
drainage area is storage at Megunticook Lake and
Norton, Levenseller, Moody, Hobbs and Fish Ponds.
The watershed has a rolling topography varying in
elevation from 128 feet to 1100 feet.




b. Discharge at Damsite. Based on the data collected
during the visual inspection and discussions with
the owner, the following pertinent discharges were
estimated. Except as noted, all discharges are
referenced to a pool level at the top of the dam
(Elevation 144.5, MSL Datum).

Item East Dam West Dam
Outlet Works Size 30 inches wide 42 inches wide
by 36 inches high by 48 inches high
Outlet Works Upstream 128.5 ft 130.0 ft
Invert
Qutlet Works Downstream 126.5 ft 128.5 ft
Invert
Ungated Spillway Capacity 576 cfs 287 cfs

at Maximum Pool
Elevation (144.5 feet)

Gated Spillway Capacity N/A N/A
Total Spillway Capacity 748 529
Included Outlet
Works
Maximum Known Flood 830 597

at Damsite!

]Based on 32 inches of head during the April 13, 1940

f1ood.

Elevations. Survey data collected at both the

Fast and West Dams was referenced to a temporary
benchmark. The following elevations were later
referenced to USGS datum by assuming that the
normal lake elevation shown on the USGS maps
(Elevation 142 feet) coincides with the spillway
crest elevation of the East and West Dams.



Elevation (feet above MSL)

Location East Dam West Dam
Top of Dam 144 .5 144.0
Maximum Pool - Design Surcharge Unknown Unknown
Full Flood Control Pool 144.5 144.5
Recreation Pool 142.0 142.0
Spillway Crest 142.0 142.0
Diversion Tunnel Invert N/A N/A
Streambed at Centerline of Dam 127.5 129.0
Maximum Tailwater Unknown Unknown
Test Flood Elevation (MPF) 163.7 153.7

d. Reservoir. The lengths of the maximum pool (Eleva-
tion 144.5) and the recreational or normal pool
(Elevation 142.0) were estimated from USGS maps.
The lengths shown below are the same for both the

East and West Dams:

Location

Length (Feet)

Maximum Pool

Recreational/Normal Pool

30,700
28,300

e. Storage. Storage volumes at Megunticook Lake, in-
cluding Norton Pond, were estimated from surface

storage areas planimetered from USGS maps.

Each

of the following volumes is based upon a 9,414
acre-feet of storage at normal lake elevation
142.0 feet as reported on the current inventory of
Dams in the United States, and is the same for
both the East and West Dams.



Item Storage (acre-feet)

Recreational/Normal Pool 9,414
Design Surcharge unknown
Top of Dam 13,600
f. Reservoir Surface. The following surface areas

are the same for both the East and West Dams.

Item Surface Area (Acres)
Top of Dam 1,600
Spillway Crest 1,450

Dam (1) Megunticook East

Type - Gravity rubble stone masonry with concrete
cap on upstream face, and wing walls; no earth
embankment.

Length - Gravity stone masonry section approxi-
mately 55 feet long; west concrete wing wall 10
feet long; east concrete wing wall 50 feet long.

Height - The gravity stone masonry section is
approximately 14' high. The wing walls are 5 to 7
feet high.

Top Width - See cross-sections (Appendix B-1).

Zoning, Impervious Core, and Cutoff - The upstream
face of the dam consists of a concrete wall ap-
proximately 2 to 3 feet thick placed on bedrock.
The concrete wall was apparently placed after the
stone masonry was layed up to form an impervious
upstream face. See cross-sections (Appendix B-1).

(2) Megunticook West
Type - Gravity rubble stone masonry with timber

spillway, concrete wing walls and upstream face;
no earth embankment.



Length - The gravity masonry is 18 feet long, the
east wing wall is 18 feet long and the west wing
wall is 13 feet long.

Height - The gravity masonry section is 12 feet
high and the wing walls are 3 to 9 feet high.

Top Width - See cross-sections (Appendix B-1).

Zoning, Impervious Core and Cutoff - The upstream
face of the dam consists of concrete wall 15 feet
thick placed on bedrock. The concrete wall was
apparently placed after construction of the rubble
masonry to form an impervious upstream Tace. See
cross-sections in Appendix B-1.

Diversion and Requlating Tunnel. Not applicable.

Spillway.
Item Description
Type East - concrete broad crested weir
West - wooden chute spillway
Length of Weir East - 47.5 ft.
West - 18.0 ft.
Crest elevation East - 242.0 ft.
West - 242.0 ft.

Requlating Qutlet.

(1) East Dam

Type - Stone Masonry conduit through dam.
See cross-section Appendix B-1.

Length - 11.5 feet

Depth - Invert of inlet approximately 15 feet
below crest of spillway.

Size - 5 feet high x 6 feet wide

Closure - Timber vertical 1ift gate in steel gate
slides



Access - From outlet end of regulating tunnel only
Regulating Facilities - Timber gate operated by
rack and gear manually, opening from bottom of
channel.

(2) West Dam

Type - Stone Masonry conduit through dam (see
cross-sections Appendix B-1).

Length - 14.5 feet.

Depth - Invert of inlet 10 feet below crest of
spillway

Size - 4.5 feet height x 6 feet wide

Closure - Steel butterfly gate 4' height by 3.5'
wide.

Access - From outlet end of regulating tunnel
only. See photograph W-4.

Regulating Facilities - Butterfly gate operated by
gear and rack, opening near bottom of channel.



2.1

SECTION 2
ENGINEERING DATA

.1 _DESIGN

2.2

None Available

CONSTRUCTION

2.3

None Available

OPERATION

2.4

The gates are operated at the Megunticook East and West
Dams in order to maintain sufficient flow in Megunticook
River to supply the Knox Woolen Mill Company with
process water and water for its turbine. In addition,
the gates are regulated to pass heavy runoff such as
spring snow melt. There are 1.2 foot long iron rode¢
cast into the crest of the Megunticook East Dam spill-
way which would allow the installation of flashboards,
however, flashboards are not used. The gate at the
Megunticook West Dam is secured with a chain and pad-
locked between operations. The gate at the Megunticook
East Dam is not locked.

EVALUATION

a. Availability. No data is available regarding
design (including structural, hydrologic, and

b. Adequacy. The lack of in-depth engineering data

hydraulics), or construction of the facilities. \\\\\

did not allow for a definitive review. Therefore
the adequacy of this dam could not be assessed
from the standpoint of reviewing design and
cnstruction data, but is based primarily on
vicual inspection, performance history and en-
gineering judgment.

c. Validity. Not applicable.

“““““
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3.1

SECTION 3
VISUAL INSPECTION

General. Both dams are located in shallow bedrock

valleys. They appear to be founded entirely on
bedrock and show no signs of serious distress.

FINDINGS
a.
b. Dam.

(1) Structural - Both dams are constructed of dry
laid rubble stone masonry and concrete; see
plan, profiles and X-sections (Appendix B-1).
The structures appear to be in fair to good
condition. They appear to lack the benefit
of routine maintenance. See Appendix A for
detail inspection findings.

The inspection of the East Dam resulted in
the following findings:

(a) Some stones are missing from the down-
stream masonry face of the structure.
See Photograph E-9.

(b) Concrete surfaces are spalled in several
areas (Photograph E-5).

(c) A small amount of seepage is occurring
near the west abutment.

(d) Some.cracking of the concrete portions
of the structure has occurred.

fe) Several small holes exist in the soil
fi11 below the east wing wall of the dam
indicating erosion of surficial sand
fi1l into the rockfill beneath.

The inspection of the West Dam resulted in
the following findings:

(a) General condition of concrete is good.

The stone masonry appears tight, but is
not bound with mortar.

10



(2)

(b) Some cracking in concrete surfaces.

(c) Some seepage is occurring from bedrock
below the west abutment and some seepage
is occurring through or beneath the east
training wall.

(d) “ne timber spillway and regulating
outlet channel are in good repair.

Hydraulics - At the time of the visual in-
spection the lake level was about 8 inches
below the spillway crest of both dams. The
only significant discharge was from the
partially open vertical-1ift gate at the East
Dam. Some leakage, however, was evident
around the gate seat of the closed butterfly
outlet gate at the West Dam.

Durirg operation of the outlet gate at the
West Dam, the small ponded area between the
fish screen and the dam was virtually de-
watered. As shown on photograph W-2 the flow
to the outlet of this dam is controlled by an
8-foot concrete weir section in the fish
screen. This weir section 1imits the draw-
down at the west dam to about 5 feet below
the spillway crest (EL 142.0). Operation of
this outlet gate was hampered by accumulated
debris.

Operation of the vertical - 1ift outlet gate
at the East Dam indicates that the fish
screen also acts as a control section at low
lake levels. The approach channel bottom
through the 25 foot wide weir section at the
fish screen will 1imit drawdown at this
structure to about 7.5 feet below the spill-
way crest. (Elev. 142.0).

Appurtenant Structures. The timber service bridges

at both dams are in good repair.

The gate works at the East Dam consist of a timber
vertical 1ift gate operated manually by a rack and
gear. The gate works are in good mechanical

N
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order, however there is no provision for locking
the gate position and current practice is to use
of a stone placed in the gears. See Photograph E-
7.

The gate works 2. the West Dam consist of a
butterfly gate manually operated by a vertical
stem and horizontal rack and gear. The gate is in
good mechanical order and is locked by a chain and
padlock. The operating stem shows substantial
corrosion. See Photographs W-2 and 3.

A 10-inch pipe runs from the downstream side of
the outlet gate on the east dam to an abandoned
fish hatchery. Due to leakage around this outlet
gate the connection of the water supply line at
the dam could not be confirmed.

Reservoir Area. The outlet from Megunticook Lake

s controlled by two dams separated a distance of
approximately 135 feet by a bedrock outcrop
jsland. This island causes a restriction in the
approach channel to both dams. Fish screen
structures are located approximately 90 feet and
20 feet upstream of the East and West Dams,
respectively. See Photograph E-3 for the East Dam
fish screen. As indicated above, the drawdown in
the approach channels is limited to about 5.0 and
7.5 feet below the spillway crests (142.0) at the
sest and east dams, respectiveiy. Megunticook
Lake has an area of about 2 square miles. The
shore line is generally wooded with many cottages
and a few year round dwellings situated on it.

Downstream Channel. Under low tailwater con-

ditions, the downstream channels at both dams are
separated by the bedrock island between the dams.
Each channel flows through a restricted bridge
opening, these being located approximately 300
feet (east) and 350 feet (west) downstream before
flowing into Seabright Pond. Under high tailwater
conditions the two channels would merge just
upstream of the bridges.

As shown on Photographs E-1, E-4 and W-5 both
channels are quite rocky and the overbanks clut-
tered with trees, bushes and debris. An abandoned
fish hatchery and one home are located on the east
channel just upstream from the bridges.

12
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3.2 EVALUATION

Based on visual inspection both dam structures appear
to be in fair structural and mechanical condition.
However, as outlined in Section 7, some maintenance is
necessary.

13



4.1

SECTION 4
OPERATING PROCEDURES

PROCEDURES

4.2

The gates are operated at the Megunticook East and West
Dams in order to maintain sufficient flow in the
Megunticook River to supply the Knox Woolen Mills
Company with process water and water for its turbine.
The gates are also requlated to facilitate the passage
of heavy runoff such as spring snow melt. There are
1'-2" long iron rods cast into the crest of the Megun-
ticook East Dam spillway which would allow the in-
stallation of flashboards, however, flashboards are not
used. The gate at the Megunticook West Dam is secured
with a chain and padlocked between operations. The
gate at the Megunticook tast Dam is not locked.

MAINTENAMNCE OF DAMS

4.3

No record of maintenance was available for either East
or West Dam. Major repairs (no details available) were
reportedly made to the West Dam during the 1960's and
more recently (1970's) repairs have been made to the
timber spillway and control outlet.

MAINTENANCE OF OPERATING FACILITIES

4.4

No record of maintenance is available. No recent
repairs were reported to have been made and none were
observed during the field inspection.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

4.5

None in effect.

EVALUATION

Although both Megunticook East and West dams are in
fair to good repair, no regular maintenance program is
apparently in effect. Repairs have been undertaken in
the past on an as needed basis. No warning system for
either high water or structural distress is in effect
at either dam.

14
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5.1

SECTION 5
HYDRAULIC/HYDROLOGIC

EVALUATION OF FEATURES

a.

Design Data. Design data was not available for

either the East or West Dams.

Experience Data. Published hydrologic data for

the Megunticook River Basin is almost entirely
lacking. It is estimated that the 10-year dis-
charge below Megunticook Lake is approximately
1330 cfs.

A review of weekly lake levels recorded by the
Camden Power and Water Company indicates that on
April 29, 1923 the water level at Megunticook Lake
was 1.9 feet above the crest of the East Dam.

This stage corresponds to a combined discharge of
about 930 cfs from both dams.

It is also reported that during the flood of April
13, 1940 that the flow at the East Dam was approxi-
mately 32 inches above the spillway or about 8
inches above the top of the dam. This stage would
correspond to a flow of about 1430 cfs. It is
further reported that in December 1969 the flow
was about 29 inches above the spillway, in De-
cember 1973 about 30 inches above, and in December
1977 about 30 inches above.

Visual Inspection. The outlet of Megunticook Lake

is controllied by two dams separated by an island.
Fish screens located upstream of these dams act as
flow controls at low pool elevations. The spill-
ways and outlet gates are generally in good con-
dition. Downstream channels at both dams are
quite rocky and the overbanks are cluttered with
trees, bushes and debris.

Overtopping Potential

(1) The hazard potential was determined by an-
alyzing downstream dam failure hydrographs
according to rule of thumb methods as de-
scribed in an attachment to ETL 1100-2-234.
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The failure analysis assumes a breaching of
the dam at full spillway capacity. The wave
height just downstream of Megunticook East
and West Dams would be about 16.8 feet. At
the Mountain Street bridges, about 350 feet
downstream of the dams, the wave height would
be 13.8 feet, and the wave height at the
crest of the Seabright Dam, about 8800 feet
downstream of the dams, would be about 5.1
feet. In the event of failure of the East or
West Dam, approximately 25 seasonal and year-
round dwellings located withir 4700 feet of
these structures would be damaged. ihus the
Megunticook Dams are classified s having a
high hazard potential.

Since Megunticook East and West Dams are
classified as having a high hazard potential,
the dams must be analyzed for passing the
maximum probable flood. The maximum probable
flood (MPF) has been calculated to be about
40,600 cfs, according to the Corps of En-
gineers, "Preliminary Guidance for Estimating
Maximum Probable Discharges." Consideration
of the effect of surcharge storage (according
to "Preliminary Guidance for Estimating
Maximum Probable Discharges in Phase I Dam
Safety Investigations," March 1978, New
England Division, Corps of Engineers) reduces
the MPF to 22,300 cfs. The MPF would overtop
the dams by about 9.7 feet (or about 12.2
feet on the spillways). The combined spill-
ways of the two dams can pass 1277 cfs which
is 5.7 of MPF. This flow is nearly eqivalent
to the 10 year frequency flood event.

16



6.1

SECTION 6
STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations. Based on visual observa-

tions, both dams appear to be in fair condition.
Although apparently adequately stable under normal
flow conditions, the dams are vulnerable to
erosion and related distress under overtopping
flows.

Design and Construction Data. No data regarding

original design or construction is available for
either Megunticook Lake East or West Dams.

Operating Records. None available.

Post Construction Changes. No post construction

changes are apparent in either dam except for
cracks and spalling of concrete and opening at
some construction joints. No settlement or
horizontal movement is apparent. Major repairs
(no details available) were made at the East Dam
in the 1960's and at the West Dam in the 1950's.
More recent repair (1970's) have been made to the
timber spillway and control outlet of the West
Dam.

Seismic Stability. The dam is located in seismic

Zone No. | and 1n accordance with recommended
Phase I guidelines, does not warrant seismic
analysis.

17
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7.1

SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

DAM ASSESSMENT

a.

Condition. The visual inspection and compilation

of available engineering data indicate that the
Megunticook Lake East and West Dams are in fair
condition. The spillways of the dams will pass
only approximately a 10-year flood. The stability
of both structures was evaluated and is assessed
to be good under this condition. The maximum
probable flood (MPF) peak flow at the Megunticook
Dams has been calculated to be 40,600 cfs. Due to
the effect of surcharge storage, the Megunticook
Dams have to pass a reduce peak flow of about
22,300 cfs. To pass this flow the structures
would be overtopped by about 10 feet, with a
spillway capacity of 1280 cfs; the spillways can
pass 5.7 percent of MPF (22,300 cfs).

A major concern at both structures is the poten-
tial loosening and loss of the downstream stone
masonry which could result in a progressive
failure of the spillway sections of the struc-
tures. Under high flows the downstream faces may
be subjected to negative pressures and vibrations
which could cause loosening of the unbound dry
laid stone masonry. At the East Dam the concrete
spillway is a gravity section lying on top of the
stone masonry and under high flows when tailwater
approaches the height of the bottom of the spill-
way, negative pressures could develop which would
1ift the spillway section. At the West Dam, the
timber spillway and service bridge would likely
not survive the test flood. The loss of this
section would result in progressive loss of the
unbound stone masonry portion of the dam.

Adequacy of Information. The information avail-

abTe is such that the assessment of the condition
of the dam must be based primarily on the visual
inspection, the past operational performance of
the dams, and engineering judgment.

18



Urgency. The remedial maintenance of the facili-

ties should be implemented within 12 months. The
recommendations outlined below should be imple-
mented within 24 months after receipt of this
report by the owner.

Need for Additional Investigation. The spillway

discharge capacities of these and the other dams
inspected on the Megunticook River are considered
inadequate. Further hydrologic studies are
necessary to assess the flood discharge char-
acteristics of this watershed and to establish
appropriate parameters for the design of spillway
improvements for the several dams on the Megunti-
cook River.

7.2 RECOMMENDATIONS

The following measures regarding structural rehabili-
tation to enhance the long term safety of the dams
should be investigated by qualified engineers:

1.

Construction of a concrete downstream face to
secure the stone masonry at the East Dam. Such a
concrete section would have to provide adequate
drainage and should be doweled to the spillway
concrete. Construction of a concrete downstream
face would provide resistance to loss of the
masonry and spillway apron during flood flows.

Replacement of the timber spillway at the West Dam
with one constructed of reinforced concrete. The
existing timber spillway is inadequate during
flood flows, and would likely be torn loose from
the structure during a high overtopping flood.

The construction of a concrete downstream face as
discussed for the East Dam above should also be
investigated for the West Dam.

Reconstruction of the timber sluiceway through the
West Dam using reinforced concrete.

Enlargement or alteration of the spillways to
improve the discharge capacity at each dam.

19



7.3 REMEDIAL MEASURES

a'

Alternatives. In lieu of remedial construction at

the West Dam, a new concrete gravity dam should be
considered.

Operating and Maintenance Procedures. Although

the dam structures are in generally good repair, a
program of regular inspection and maintenance
should be developed and a record should be kept.
The following operating and maintenance procedures
should also be implemented, within 12 months of
receipt of this report by the owner:

1. A system to prevent erosion of the embankment
materials downstream of the wing walls at
both dams should be provided since the
spillway is inadequate for flows larger than
a 10-year flood event.

2. Repair all spalled surfaces of concrete and
fi11 all joints and cracks.

3. Replace all stones missing from the down-
stream masonry portions of the dams. Chink
voids with small stones to assure a tight
masonry face.

4. Install a locking mechanism for the gate
works at the East Dam.

5. The area upstream of the regulating outlet at
the West Dam should be cleaned of debris and
maintained clean.

6. Soil and rock fill should be placed behind
(downstream) of the west wing wall at the
West Dam.

7. The flashboard rods should be removed from
the spillway at the East Dam since flash-
boards are not used and these rods could
catch debris reducing the spillway capacity.

8. The control bridges at both the East and West
Dams may act as debris collectors during
flood flows. The owner should have equipment
and personnel available to keep the spillways
clear during flood flows.

20



10.

11.

Because the dams are upstream of populated
areas and are subject to overtopping and
subsequent distress, around the clock sur-
veillance should be provided during periods
of high precipitation or anticipated run-off.

The owner should develop and implement a
formal warning system which could be used in
the event of an emergency.

Inspections of the dams should be made by
qualified engineers once every two years.
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APPENDIX A
FIELD INSPECTION NOTES

Inspection Date: July 17, 1978

Inspection Team:

Name Discipline
Brian Bisson Hydroiogy?Hydraulics
Stephen Cole Geotechnical
Ernest Jurick Photographer
Peter Deletetsky Survey
Frank Nader Hydrology/Hydraulics
Henry Oatley Structural

MEGUNTICOOK LAKE EAST DAM

1. CONCRETE AND STONE MASONRY STRUCTURE

a’

Concrete surfaces - generally good except spalling

has occurred around the center gate works pier,
and training walls. See Photograph E-5.

Stone Masonry Surfaces - the downstream portion of
the dam including the downstream face is con-
structed of dry laid stone masonry. The face of
this unbound masonry is generally tight but some
stones are missing. See Photograph E-9.

Structural cracking - no cracking observed which

appears related to over-stressing. Several cracks
in the east wing wall which appear to be related
to shrinkage and temperature.

Movement - no horizontal or vertical movement

apparent.

Junctions - junction at wing wall to bedrock at

both ends of dam are cracked but appear to be in
good condition and not leaking. Junctions at wing
walls to spillway are open and need filler.
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Drains - none observed - stone masonry portion of

dam has inherent drainage capacity.

Water Passages - the spillway area shows no sign

of significant wear. Training walls adjacent to
spillway and the center pier are spalled but
deterioration has progessed to only a depth of 1/2
to 3/4 inch.

Seepage or Leakage - minor seepage occurring at

west end of spillway near toe of stone masonry.

Monolith Joints - Construction Joints - Several

joints (apparent cold joints occurring during
p]acementg were observed, particularly in the east
wing wall. These joints are cracked, open, and in
some areas spalled. Lime staining is apparent on
several joints on the downstream face.

Foundation - foundation was apparently placed on

bedrock and no undermining or distress is apparent.

Abutments - abutments end on bedrock. The joint

from concrete to bedrock appears good at both ends
of dam.

EMBANKMENT STRUCTURES

Embankment at the Megunticook East dam consists of an
area downstream of the east wing wall of the dam which
supports the wing wall.

a.

Settlement - no settlement of the embankment was

observed, however four small holes were noted.
These small holes appear related to the migration
of the surficial fill materials into a stone fill
which is believed to exist below.

Slope Stability - The embankment area is retained

at the edge of the stream and downstream by stone
masonry walls. The walls appear to be in good
shape and show no indication of movement. See
Photograph E-8.

Seepage - none observed in embankment areas.

Drainage Systems - none - the stone masonry walls

provide inherent drainage.
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e. Slope Protection - the embankment area has a

nearly flat scope and is retained by stone masonry
walls, The surface of the embankment is grassed
and shows no sigh of recent erosion.

SPILLWAY STRUCTURE

The spillways consist of concrete broad crested weirs.
Iron rods exist in the crest for flashboards. The
flashboard rods are sized to prohibit failing i.e., 1-
inch diameter and 14 inches high. See overview Photo-
graph. Flashboards are, however, reportedly not used.
At the time of inspection, July 17, 1978, the water
surface was 3 inches below spillway crest.

a. Contrcl Gates - none in spillway.

b. Unlined Saddle Spillways - None.

c. Approach and Outlet Channels - both the approach
and outlet channels are clean of debris. A fish
screen exists about 90 feet upstream of the dam.
The remains of an old coffer dam, which partially
blocks the approach channel, exists about 60 feet
upstream of the dam. These two structures re-
strict the approach channel. See Photograph E-3.

d. Stilling Basin - consists of boulders in bedrock
channel. Basin and channel show no signs of
recent crosion.

OUTLET WORKS

a. Inlet Structure - clear and in good condition -
some clearance around gate when closed.

b. Operating and Emergency Control Gates - the reg-
ulated outlet consists of a vertical lift gate
consisting of timber in iron gate slides, the gate
is operational and in reasonably good repair. The
gate is operated manually by a rack and gear. No
provision for locking the gate exists. See Photo-
graph E-7.

c. MWater Passages - consists of stone masonry.
‘Stones tight, no indication of erosion. See
Photograph E-6.

A-1.3
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A 10-inch pipe runs from the downstream side of
the outlet gate on the east dam to an abandoned
fish hatchery. Due to leakage around this outlet
gate the connection of the water supply line at
the dam could not be confirmed.

d. Stilling Basin - consists of boulders in bedrock

channel. Condition good.

e. Approach and Qutiet Channels - the approach

channel is clear and in good condition, however,
the fish screen acts as a control section at low
lake levels.

f. Drawdown Facilities - there is a single gate
Tlocated at the invert of the old river channel
which appears to be insufficient for drawdown of
the reservoir.

INSTRUMENTATION

None.

RESERVOIR

a. Shore Line - no major active or inactive landslide
areas on Megunticook Lake were observed.

b. Sedimentation - the watershed has remained essen-
tially rural in nature over the past years. There
are no new developments or new sources of sediment
loads on the lake.

c. Potential Upstream Hazard Areas - Megunticook Lake
has many cottages surrounding 1t, many of which
would be affected by maximum probable flood eleva-
tions, but not be by maximum water storage pool
elevation.

d. Watershed Runoff Potential - the drainage basin
has remained essentially rural with very few
changes in development over the past 50 years.

DOWNSTREAM CHANNEL

The channel downstream of the dam has sufficient
capacity to carry away flood flows from the dams. In
the event of failure of the East or West Dams, ap-
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proximately 25 seasonal and year-round dwellings
located within a mile of these structures would be
damaged. Thus the Megunticook Dams are classified as
having a high hazard potential.

OPERATION AND MAINTENANCE

a.

Reservoir Regulation Plan - no formal plan avail-

able.

Maintenance - no apparent recent maintenance to

dam structure. Owner has no regular maintenance
program.

MEGUNTICOOK LAKE WEST DAM

1. CONCRETE AND STONE MASONRY STRUCTURE

a.

Concrete Surfaces- concrete surfaces are in good

shape with no spalling.

Stone Masonry Surfaces - the downstream portion of
the dam including the downstream face is con-
structed of dry laid stone masonry. The face of
the unbound masonry appears tight.

Structural Cracking - several fine cracks were

observed in the wing walls and in the upstream
face of the spillway section. A1l cracking
appeared to be related to shrinkage and temper-
ature. See Photograph W-2.

Movement Horizontal and Vertical Alignment - no

movements apparent.

Junctions - all junctions, abutments, corners in

wing walls and at spillway appear tight.

Drains - none observed - the stone masonry struc-

ture was inherently internal drainage.

Water Passages - all concrete surfaces around the

spiliway oper'~g are in good condition. The stone
masonry also appears good.

Seepage or Leakage - seepage was observed coming

from the bedrock downstream below the west wing
wall and from the toe of the east training wall.
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The seepage from the bedrock on the west side of
the spillway appears to be coming from the em-
poundment. The seepage coming from the right
training wall appears to be originating at the
outlet of the control outlet sluiceway, through
the stone wall and stone fill,

Monolith Joints - Construction Joints - few con-

struction joints are apparent and those observed
are tight.

Foundation - the dam foundation is apparently on

bedrock. No damage or undermining was noted.

Abutments - dam abutments are at bedrock. The

joint to bedrock is good at both ends of structure.

EMBANKMENT STRUCTURES

Embankment consists of areas filled downstream of the
wing walls of the structure. The embankment appears to
consist of soil and rock fill and is retained at the
edge of the stream by stone masonry walls,

Settlement - no settlement observed.

Slope Stability - the embankment east of the

spiliway is retained by stone masonry walls which
are in good condition and show no signs of move-
ment. See overview Photograph.

Seepage - Seepage, several gpm was observed coming

from the toe of the retaining wall at the edge of
the stream just east of the spillway. This seep-
age appears to be coming from leakage around the
control gate and timber sluiceway at the regulated

Drainage Systems - not applicable. The stone

masonry walls have inherent drainage capacity.

Slope Protection - the east embankment is retained

by stone masonry walls which provide erosion pro-
tection at the downstream face. The surface of
the embankment is stone covered and in good con-
dition. See Photograph W-5. The west embankment
has eroded leaving only large stones. See Photo-

a.
b.
C.
outlet.
d.
e.
graph W-6.

A-1.6



SPILLWAY STRUCTURES

The principal spillway consists of a timber chute, see
overview Photograph. The timber chute is attached only
at the upstream concrete face of the dam and is only
supported vertically by the stone masonry. At the time
of inspection, July 17, 1978, the water surface was 8
inches below spillway crest.

Unlined Saddle Spillways - small opening at end of

rock. Discharge to river is well downstream of

apparent in and outlet channel. A large log was

the spiliway. See Photograph W-1. A trash gate
exists about 15 feet upstream of the dam, which
1imits the drawdown to 5 feet below the spillway

a. Control Gates - none in spillway.

b.
west wing wall. Channel is all on exposed bed-
dam.

c. Approach and Qutlet Channels - no obstructions
observed in the inlet channel which could block
crest.

d.

Stilling Basin - consists of boulders in a bedrock

channel. Basin and channel show no signs of
recent erosion.

QUTLET WORKS

a. Intake Structure - a log and brush was ot :rved in
near the intake structure between the fish screen
and the gate. This debris could clog the outlet.
See Photograph W-2.

0. Operating and Emergency Control Gates - the reg-
ulated outlet consists of a butterfly gate man-
ually operated by a rack and gear on a vertical
stem. See Photographs W-2 and 3. The gate is
operational, however it leaks when closed and
becomes clogged easily with debris during closing.
The gate stem appears badly corroded.

¢. Conduits, Sluices and Water Passages - the outlet
sluice consists of a timber sluice in a stone
conduit. See photograph W-4. The timber and
stone work are in good condition.

A-1.7
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d. Stilling Basin - see 3.d. above.
e. Approach and Outlet Channels - see 3.c. above.
f.

Drawdown Facilities - there is a single gate

Tocated at the invert of the old river channel
which appears to be insufficient for drawdown of
the reservoir.

SAFETY AND PERFORMANCE INSTRUMENTATION - none.

RESERVOIR

Refer to Section 6 under Megunticook East Dam.

DOWNSTREAM CHANNEL

Refer to Section 7 under Megunticook ta-t Dam.

OPERATION AND MAINTENANCE

a.

Reservoir Regulation Plan - no formal plan avail-

able.

Maintenance - no regular maintenance program

exists. Recent maintenance of the timber spiliway
has been accomplished and the spillway is in good
repair, as is the control bridge.
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APPENDIX B
ENGINEERING DATA

This appendix lists the engineering data collected either
from project records and other sources or data developed as
a result of the visual inspection. The contents of this
appendix are listed below.

Appendix Description

General Project Data

B-1
B-2 Inspection History
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APPENDIX B-2
INSPECTION HISTORY

An annual inspection of the Megunticook Lake Dams has been
made for many years by the superintendent of Knox Woolen
Mills Company. An inspection was made by Maine Department
of Transportation personnel in December, 1977. A copy of
their report is attached.
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ISPXLTION IFCAT
FOR THE MEGUNTICOOK ZAMS (ZAST & WEST)

Du~ing the afternoon of December 22, 1977, Everett Barnard, MDOT Assis-
tant Braige Maintenance angineer; Charles lorourg, MOOT Geologist; Cuy 3axer,
MDOT Assistant Soils Zngineer; and Phil:p Liboy, MOOT Bridge Project Design
Engineer. assigned to Dam Inspection travelec around Lake llegunticook ana
met with David Harding, Superintendent of Knox Woolen Mills, the owner of the
Megunticook Lake Dams (East & West). We inspected the dam sites and the
streaa conditions downstream from the caas.

The site inspection showed two gravily type concrete structures keyed
into hard ledge rock that had been blastes out to allow drainage of 10' to
15! below the design crest of the dams. The deep sections of each cam did .
not seem longer than 25', water and icy conditions preventec measurements
and there are no plans. There was about in e3ual amount of structure with
less than half the depth for each structure. The dams were situatea on each
side of 8 ledge rock island that separatec the dams by 100'+ and extencec
upstrean into Megunticook Lake more than 300' making a dual outlet for the
Lake.

The principle use for both structures has been to develop water storage
and stabilize flow for mills situated on the River downstream from them,

Mr. Hardy said that there had been a aill at the site of the ‘West Dam
but that the East Dam had only been used %0 control the flow. However there
were abandoned concrete works that had foraec a small fish hatchery down-
stream from East Danm,

Flow downstream {rom the dams is cont:olled by Seabright Mill Daam, owned
by O. Lie-Nielson; it is listed as a "i®, or less critical, dam by the Corps
of Engineers Report dated May 1975. The dam is situated about li miles down=
stream and impounds water nearly to the Meguniicook Dams. The Seadbright Jam
originally supplied waterpower to 8 mill tnat has been abandoned and removed,
now it only serves as & pond for recreational purposes and would serve as a
buffer for the Megunticook Dams.

Below the Seabright Dam the River flows rapidly for 2+ miles thru a nar-
row valley that has residences and mills on either bank, to a small mull pond
8t Knox Woolen Co. This pond originally servea to form a heaa of waterpower
for the Mill, but recent years the poser nas deen phased out and it is only
used as a source of "Process Water®™ for trie Mill. The Knox 4oolen Mill is
built over the River and Mr. Hardy reports that extreme high water does flood
the lowest floor. This flow control is tae use they make of the Megunticook
Dams,

The other use made of the Dam is to asintain a water level for recrea-
tional use of the Lake, which is large enoigh so that the drainage {roa the
watershed does not create an extresme rise in its level.

B-2.2
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.
DAM INSPESTICH 43
BEDACCK RPCRT
°®
NMAME: Megunticook Lake Dams (East & West)
TOWN: Camden COUNTY: Knox
RIVER: Megunticook »
TYPE OF DAM: Cravity
PURFOSZ: Water control
HEIGHT(FT.): East — 1) West — 8 »
CAPACITY(ACRE FT.): 9412
UNDERLYING BEDROCK: Schist and Quartzite of Megunticook Sequence (Pe:ob-
scot Pm?) : . °

SITUATION: These dams are concrete str.ctures on bedrock. A high angle
fault occurs within 2 miles ® the south of the dam. Geologic
evidence indicates that the faulting occured ir excess of 280,000,000

years ago. There is no record of movement in recent time.



e -

" " Megunticoox Dams
(East & west)

The site for the dams is such that e failure of either of the dams is
wry unlikely and would create little hazard as the flow would have the
abfect of flowing over a weir which would control the quantity of water

'Louing downstream. The presence of property downstream wouid indicate
(ot further analysis would be warranted.

Reported by

Prilip J. Liooy
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