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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH 00155

NHWRB No.: 134.09

Name of Dam: Mascoma Dam

Town: Lebanon

County and State: Sullivan County, New Hampshire
Stream: Mascoma River

Date of Inspection: May 6, 1980

BRIEF ASSESSMENT

The Mascoma Dam is located on the Mascoma River in Lebanon, New Hampshire
approximately 6.1 miles downstream of Mascoma Lake. The dam consists of two
overflow type spillway sections separated by a waste gate structure. The left
spillway section is a reinforced concrete ogee section 123 feet long and 21.7
feet high. The right section is a rock filled, timber crib with a concrete
cap. It is 123 feet long and 19 feet high. The two waste gates are each 6
feet high and 4 feet wide. The invert of these gates is 10 feet below the
spillway crest. At the right abutment is a mill building with a 10.5 by 8 foot
head gate which controls flow into the turbine. 3

The dam is owned by Mr. Gariin Hoskin of Lebanon, New Hampshire. It was ;
designed and constructed for hydropower purposes. Power is not being generated ]
at present, however, the owner is attempting to rehabilitate the power plant.

The drainage area of the dam covers 188 square miles and is made up primarily
of rolling woodland with some development and pasture. The dam has a maximum
impoundment of 210 acre feet. The dam is small in size and its hazard
classification is HIGH since appreciable economic loss and the potential for
loss of more than a few lives could result in the event of a dam failure.

Based on its small size and high hazard, the test flood for this dam could
range from one-half the Probable Maximum Flood (PMP to the Probable Maximum
Flood. A flow of 10,000 cfs, used as a 500-year flood in a recent insurance 3
study, is approximately the one-half PMF event and has been adopted as the test E
flood for this dam. Because of the insignificant surcharge storage, the
resulting peak discharge is 10,000 cfs compared to a total spillway capacity of
11,930 cfs. The water surface would be at elevation 508.0 feet (msl) or 0.7
feet below the top of the dam for this flood. The combined spillways are
capable of passing 100 percent of the adopted test flood.
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o The dam is in POOR condition at the present time. Further investigations are
S recommended to evaluate the condition of the timber crib spillway section and
(] the waste gate structure. Remedial measures to be undertaken by the owner

D include: implementing annual maintenance and inspection programs, developing a
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downstream warning system, clearing saplings and soil from behind waste gates,
' cleaning and lubricating waste gate operating mechanisms, and repairing
concrete and masonry.

BN The recommendations and remedial measures outlined above should be implemented
:.*; within one year of receipt of this report by the owner.
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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 intended to identify any need for such studies.

reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection
along with data available to the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the structure and
may obscure certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

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

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

The Phase I Investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings
and other items which may be needed to minimize trespass and provide greater
security for the facility and safety to the public. An evaluation of the
project for compliance with OSHA rules and regulations is also excluded.




TABLE OF CONTENTS

3

Section Page

-

NENER
..
S,
. -
Pl
L
LA
.

_~_-i
S
IR
. L
-
AN

o)

Letter of Transmittal

T

Brief Assessment ]

Review Board Page fﬂ
Preface i iy

Kt

Table of Contents ii )

Overview Photo v -

-
re

2
3

Location Map vi

K e , "
e PR .

I B N . . I3 . . N
PR et e e e
P | L RN
A LT TS

. v . . ’ " v s Al

A s 8 '

REPORT
1. PROJECT INFORMATION
1.1 General 1-1

o)

‘r 'y
X el

a. Authority 1-1 R
1-1

b. Purpose of Inspection - :%':2
1.2 Description of Project 1-1 'i‘ \

Location

Description of Dam and Appurtenances
Size Classification

Hazard Classification

Ownership

Operator

Purpose of Dam

Design and Construction History
Normal Operational Procedure

L S N ey e
}
LW WWWN N - =
r
@ .

—
]
w
oL

“Ta-HvYao oo

- 1.3 Pertinent Data
2. ENGINEERING DATA

N
] ]

[ r—
L

Lt

2.1 Design Data

]
e

R R I R

P P
sl o et Y
PP B

et
v v A

ii 2.2 Construction Data

ii

LR SN
et




r“. D Mt s s s o s s e e e e e R
5
- TABLE OF CONTENTS - (cont.)
Section Page
- 2.3 Operation Data 2-1
ol 2.4 Evaluation of Data 2-1
3. VISUAL INSPECTION 3-1
3.1 Findings 3-1
a. General 3-1
b. Dam 3-3
. c. Reservoir Area 3-4
- d. Downstream Channel 3-4
= 3.2 Evaluation 3-4
4. OPERATIONAL AND MAINTENANCE PROCEDURES 4-1
. 4.1 Operational Procedures 4.1
. a. General 4.1
b. Description of any Warning System in Effect 4-1
4.2 Maintenance Procedures 4-1
a. General L 4-1
A b. Operating Facilities 4-1
4.3 Evaluation 4-1
5. EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES 5-1
- 5.1 General 5-1
5.2 Design Data 5-2
5.3 Experience Data 5-2
5.4 Test Flood Analysis 5-3
5.5 Dam Failure Analysis 5-4
. K]
P44 _,’;{i'_;f':
-!!;;

[ D AP SO DU W

i b x‘J'J




e e e e A e e S el ik o ATt e S L A LA A A A R L i |

TABLE OF CONTENTS - (cont.) 4

Section Page S’J

6. EVALUA.TION OF STRUCTURAL STABILITY 6-1 -

6.1 Visual Observation 6-1 o

- 6.2 Design and Construction Data 6-1 .’
.Y
6.3 Post-Construction Changes 6-1 -

14

6.4 Seismic Stability 6-2 ]

7. ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES 7-1 ll

7.1 Dam Assessment 7-1

. a. Condition 7-1 3
i b. Adequacy of Information 7-1 ‘!*’J
c. Urgency 7-1 e

R

7.2 Recommendations 7-1 =y

7.3 Remedial Measures 7-2

ﬂ 7.4 Alternatives 7-2 '
R APPENDICES o
;:-h

APPENDIX A INSPECTION CHECKLIST A-1 _’-ﬁ;j

APPENDIX B ENGINEERING DATA B-1 e

APPENDIX C  PHOTOGRAPHS C-1 ]

APPENDIX D HYDROLOGIC AND HYDRAULIC COMPUTATIONS D-1 l‘?

APPENDIX E  INFORMATION AS CONTAINED IN THE NATIONAL E-1 3

INVENTORY OF DAMS ]

»

=1

o

"]

i'l

=

iv i

0

b




i Ma” Rie AN S e Send A 2 U gt 4N " B e B i - RO el gt il - s ad Nt S M R i A e e T e -"’_- WL VLN e e e T T —

IR
|

T Yy
AR .
- e .

ey I

s

-PRRNS

L3

Overview of Dam

Be i i il 4
. .
PN

e




FROM. USGS HANOVER -VT.,N.H.
QUADRANGLE MAP

FILE N0.2605

GOLDBERG  ZOINO 8 ASSOCIATES, INC

NEWTON UPPER FALLS, MASSACHUSETTS

GEOTECHNICAL - GEOMYDROLOGICAL CONSULTANTS

US. ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

MASCOMA DAM

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

LOCATION PLAN

LEBANON ,NEW HAMPSHIRE

SCALE AS SHOWN

DATE

Vi

. a . .
PP/ R R Y

2wt a® et ata e e el a e e T T T




Lol At it Bl el Rt Jaaltdias gt St Seutilat b wslub diad it ind g o e dlith dhan das et tiain diad bias gt et atoo i b S N s e g - o i e S kol v - sy = it N it -":"'.'"'

3 'S
. S
o National Dam Inspection Program 314
Phase I Inspection Report o

. —
S Mascoma Dam ':'f“-...f-‘
Section I: Project Information ?iiﬁ

- 1.1 General ]
= . »,
(a) Authority oF

;ﬁ Public Law 92-367, August 8, 1972, authorized the Secretary of the f)f;
Army, through the Corps of Engineers, to initiate a National Program of ;iif

Dam Inspection throughout the United States. The New England Division of Ty
the Corps of Engineers has been assigned the responsibility of S
supervising the inspection of dams within the New England Region.
Goldberg-Zoino & Associates, Inc. (GZA) has been retained by the New
England Division to inspect and report on selected dams in the State of e

f% New Hampshire. Authorization and notice to proceed were issued to GZA
under a letter of April 17, 1980 from Colonel William E. Hodgson, Jr.,
Corps of Engineers. Contract No. DACW 33-80-C-0055 1 as been assigned by
the Corps of Engineers for this work.
. (b)  Purpose T
REAR
1) Perform technical inspection and evaluation of non-federal RN
e dams to identify conditions which threaten the public safety and T
o thus permit correction in a timely manner by non-federal interests. e
ﬂl 2) Encourage and prepare the states to initiate quickly effective i:fl
. dam safety programs for non-federal dams. N
- 3) Update, verify, and complete the National Inventory of Dams. EE;%
o Sy
1.2 Description of Dam ﬁ:ﬁ
- e
(a)  Location s
- The Mascoma Dam is located on the Mascoma River in Lebanon, New 1ﬁ
' Hampshire approximately 6.1 miles downstream of Lake Mascoma. It can be “ir“
reached from State Route 10 o Lebanon. The dam is shown on USGS ~oy
Hanover, New Hampshire quadrangle at approximate coordinates N4338.3, A
W7215.4 (see location map on Page vi). iii:
S
(b) Description of Dam and Appurtenances <o)
b R,
The dam consists of two overflow spillway sections with a concrete ’g%f
1-1 j
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waste gate structure seperating the two. The right abutment is an old

mill building with a head gate which controls flow into a turbine located
within the mill building.

1) Left Spillway Section (See page B-2)

The left spillway section is a concrete ogee section
approximately 123 feet long. This section is more recent
construction than the rest of the dam. It was constructed around
1940 ~ o replace an earth dike which was washed out in 1927 and
again in 1938,

2) ﬁight Spillway Section (See Pages B-2 & B-10)

The right spillway section is a rock filled timber crib with a
concrete cap. It is approximately 123 feet long and 21.7 f eet
high. The crest width is 4 feet and the downstream face slopes at
approximately 1 horizontal to 1 vertical.

3) Waste Gate Structure (See Pages B-2 & B-10)

This concrete faced, stone masonry structure stands between
the two spillway sections. It is approximately 25 feet wide and 20
feet high. There are two waste gates each of which is 6 feet high
and 4 feet wide. The invert of the waste gate openings is 10 feet
below the crest of the spillways.

4) Power House (See Pages B-2, B-3, B-4, & B-7)

The powerhouse is part of a large mill building located at the
right abutment. The head gate is 10.5 feet wide and 8 f eet high
and opens directly to a turbine used for the generation of
electricity. The tailrace is located below the turbine and exits
into the downstream channel approximately 10 feet downstream of the
right downstream toe of the dam.

(c) Size Classification

The dam's maximum impoundment of 210 acre feet and height of 21.7
f eet place it in the SMALL size category according to the Corps of
Engineer's Recommended Guidelines.

(d) Hazard Potential Classification

The hazard potential classification for this dam is HIGH because of
the appreciable economic losses and potential for loss of more than a few
lives downstream in the event of dam failure. Section 5 of this report
presents more detailed discussion of the hazard potential.

1-2
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(e)  Ownership .

The dam was purchased by Mr. Garlin Hoskin of Hoskin Diversified RO
Industries on April 1, 1980. It was previously owned by Mr. Raymond Y
Daniels of Lebanon, New Hampshire. At one time the dam was owned by the
American Woolen Company. The present owner's address is: Mr. Garlin

- Hoskin, 85 Mechanic Street, Lebanon, New Hampshire 03766. He can be

.;_ reached by telephone at (603) 448-5118.

A

(f) Operator

The operation of the dam is controlled by the Owner, Mr. Garlin
Hoskin of Lebanon, New Hampshire. He can be reached by telephone at
= (603) 448-5118.

(g) Purpose of the Dam

v The purpose of the dam is to impound water for power generation.
= Presently, no power is being generated, although, the owner is attempting
to rehabilitate the plant.

(h) Design and Construction History

. The original design and date of construction are unknown.

.I According to records of the New Hampshire Water Resources Board, the dam
was rebuilt in 1925. The dike at the left side was washed out in 1927 and
again in 1938. It was replaced with a concrete ogee spillway section

h sometime prior to 1940. The headgate was replaced in 1979.

(i) Normal Operating P rocedure

!; The dam is normally self regulating. The waste gates and head gate
are operable but are used only on an as needed basis.

o 1.3 Pertinent Data

(a) Drainage Area

. The drainage area for this dam covers 188 square miles. It is made
o up of approximately 50 percent development and 50 percent rolling
: woodland and pasture.

k_ (b) Discharge at Dam Site ;i;f;

- 1) Qutlet Works s
. - : - i

o L

The outlet works consist of two waste gates and a head gate. T

1-3




The waste gates are each 6 feet high and 4 feet wide. The head
gate is 10.5 feet wide and 8 feet high. The invert of the waste
gates is at elevation 492.7 feet (msl).

2) Maximum Known Flood

The maximum known flood at this dam site occurred in March of
1936. The flow during this flood is estimated to have been
approximately 6800 cfs.

3) Ungated Spillway Capacity at Top of Dam

The capacity of the spillways with the reservoir at top of dam
elevation (508.7 feet msl) is 11,930 cfs.

4) Ungated Spillway Capacity at Test Flood

The capacity of the spillways with the reservoir at test flood
elevation (508.0 feet msl) is 10,000 cfs.

5) Gated Spillway Capacity at Normal Pool

There are no gated spillways.

6) Gated Spillway Capacity at Test Flood

There are no gated spillways.

7) Total Spillway Capacity at Test Flood

The total spillway capacity at test flood elevation (508.0
feet ms1) is 10,000 cfs.

8) Total Project Discharge at Top of Dam

The total project discharge at top of dam elevation (508.7
feet ms1) is 11,930 cfs.

9) Total Project Discharge at Test Flood Elevation

The total project discharge at test flood elevation (508.0
feet ms1) is 10,000 cfs.

Elevation (feet above msl)

1) Streambed at toe of dam: approximately 487.0

2) Bottom of cutoff: Unknown

1-4
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3) Maximum tailwater: Unknown

4) Recreation Pool: Approximately 502.7

5) Full flood control pool: Not applicable
6) Spillway crest: Approximately 502.7

7) Design surcharge: Unknown

8) Top of dam: 508.7

9) Test flood surcharge: 508.0

(d) Reservoir (length in feet)
This is a run of the river dam. For analysis purposes assume 3,000 RO
feet. RRE

e
(e) Storage (acre-feet) ‘-!!1

1) Normal pool: 170
2) Flood control pool: Not applicable
3) Spillway crest pool: 170

4) Top of dam pool: 210
5. Test flood pool: 208

(f) Reservoir Surface (acres)

This is a run of the river dam. For analysis purposes assume 20
acres.

(g) Dam
1) Type: Gravity, overflow, timber crib with concrete cap on the
right side and a concrete ogee section on the left.
2) Length: Approximately 300 feet
3) Height: Approximately 21.7 feet

1-5
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4) Top width: Variable

5) Side slopes: Not applicable

6) Zoning: Not applicable

7) Impervious core: Not applicable
8) Cutoff: Unknown R

9) Grout curtain: Unknown

(h) Diversion and Regulating Tunnel

Not applicable
(i)  Spillway

1) Type:
Left: Reinforced concrete ogee
Right: Stone filled timber crib with concrete cap

2) Length of weir:
Left: 123 feet
Right: 123 feet
3) Crest elevation: 502.7 feet (msl)
4) Gates: Spillways not equipped with gates

5) Upstream channel: Mascoma river channel

6) Downstream channel: Mascoma river channel

(j) Regulating OQutlets

The regulating outlet consists of two rectangular sluiceways, each
of which is 4 feet wide and 6 feet high and equipped with a wheel
operated sluice gate. The invert of these gates is at elevation 492.7
feet (msl). These gates are normally closed.
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. Section 2: Engineering Data
) j.{::‘-'.
. 2.1 Design Data T
- None of the original design drawings or calculations are available for ,
s this dam. Significantly lacking are data concerning the length and depth of §j_-."{.
= any cutoff and the foundation conditions. S
: o
L 2.2 Construction Records g
.. i’ 3
= No construction records are available for this dam. -
L 2.3 Operational Records L
< -
g
(- No operational records are available for this dam. -
o~ 2.4 Evaluation of Data
N A
. (a) Availability R
- oA
- The lack of detailed design and construction data warrants an {:’}_Z-
unsatisfactory assessment for availability. PRt
_ @
ﬂ (b)  Adequacy r7s
.\ 4"
. The lack of in-depth engineering data does not permit a definitive ':'f_-;f’_
i review. Therefore, the adequacy of the dam cannot be assessed from the vaTs
- standpoint of reviewing design and construction data. This assessment of S
- the dam is based primarily on the visual inspection, past performance and ‘e
sound engineering judgement. :.:::._‘.
(c) Validity X
»_W_-_:
Since the observations of the inspection team generally confirm the e
information contained in the records of the New Hampshire Water Resources "o
Board, a satisfactory evaluation for validity is indicated.
. L
NS
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'I Section 3: Visual Observations
3.1 Findings
.;j (a) General
The Mascoma Dam is in POOR condition at the present time.

(b) Dam

1) Left Abutment

This is an "L' shaped gravity structure. Its upper portion is
located parallel to the spillway and acts as a cut-off wall and is
approximately 21 feet long. The portion of the abutment normal to
the spillway is a stepped structure with an overall length of 23
feet. The top of this structure is 7 feet above crest level. With
the exception of a 1/4 inch traverse crack on the top of this
abutment, this structure is in good condition. This crack was
caused by differential settlement. There was no other evidence of
cracks, spalls or efflorescence.

e —y
- [

AN

2) Left Spillway Section (See photos 9 & overview)

. This structure has a crest approximately 4 feet wide. Pipe
stanchion sockets are located approximately every 2 feet over the

e length of the crest, A concrete energy dissipating platform is

- located at the base of the right two-thirds of the spillway
section. The purpose of this dissipating structure is to direct
the overflows away from the dividing island. There is a

'! considerable degree of erosion on the spillway's downstream face
which can be attributed to ice damage and cavitation. A full

i length horizontal construction joint located 12 inches below the

e spillway crest has opened up to a depth of 1 inch. The energy

e dissipating platform has been subjected to the same degree of
surface erosion as the downstream face of the $pillway.

3) Waste Gate Structure (See photos 5, 6, 7, 8, & 9)

The left wall of the structure consists of dry stone masonry,

18 inches wide, faced with a concrete buttress, approximately 2

feet wide, located at the interface with the left spillway. This

wall is in very poor condition. Approximately 20 feet of the stone

wall has been breached and approximately 20 per cent of the wall

has been undermined. The upstream corner of this concrete buttress

wall located in the impoundment pool has eroded for approximately
- 18 inches above the spillway crest. This erosion is up to 6 inches
» deep and can be attributed to ice damage. There is considerable
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spalling on the sloping top surface of this wall. This spalling is
up to 6 inches deep. The face of the wall has spalled over 10% of
its surface area. The spalling can be attributed to moisture
intrusion subjected to alternate freeze and thaw cycles. A
horizontal construction joint, which is located at mid height of
the wall, has opened up to 2 inches in width and depth.

The right wall consists of dry stone masonry faced and capped
with concrete and is 4 feet wide. This wall has been undermined,
stones displaced and has been subjected to differential settlement.
A void at the base of this wall is approximately 4 feet square.
There are three major cracks in this wall. One crack is
approximately 12 inches wide at the top and the end of the wall has
rotated away from and leaning inward from the main structure.

The sluiceway outlets are 6 feet wide and 4 feet high.
Saplings and other vegetative growth flourishes between the walls
and the sluicegate outlets. The concrete invert of this sluicegate
outlets has completely eroded exposing reinforcing steel and timber
supports. The remains of the invert slab is also undermined. The
bases of the end walls and dividing walls of the outlet structure
are eroded up to 4 inches in height and up to 6 feet in length.

The downstream side of the gate structure exhibits a high degree of
spalls, open horizontal construction joints and a high degree of
efflorescence. The spalling can be attributed to moisture
intrusion subjected to alternate freeze and thaw cycles. Seepage
is in evidence between the concrete end walls of the outlet
structure and the dry stone masonry walls.

The top upstream right and left corners have been subjected to
a high degree of spalling. This spalling is in excess of 6 inches
in depth. The concrete platform which supports the gate bench
stands is cantilevered over the impoundment pool by approximately 3
feet by means of 4 concrete brackets. The platform itself is in
good condition,

The manually operated gate mechanisms consist of hand wheels
and worm gears which actuate the rack gears on the timber stems.
The operating mechanisms are severely rusted. In 1978 they were
raised for a height of 8 inches with considerable effort. The
timber sluice gates are in good condition and well seated with
minor seepage flowing around the gates.

4) Right Spillway Section (See photos 1 & 4)

This structure is in deplorable condition as evidenced by
severe erosion, exposure of formerly concrete faced timber cribbing
and settlement. There is a large horizontal crack and settlement
over the entire downstream face of the spillway 2 to 3 feet below
the crest. 1In addition to the foregoing there are numerous
horizontal cracks and holes resulting from cavitation.
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Approximately 20 feet of the left end of this structure has been
subject to such a high degree of cavitation and ice damage that
large rubble stones have been exposed. The entire downstream
sloping surface has settled in excess of 6 inches and possibly in
excess of 12 inches. The actual degree of settlement could not be
determined due to the overflows. A 5 foot wide concrete faced
platform supported on a timber crib is located on the downstream
end of this structure. The top if this platform is approximately 4
feet above the tailrace channel. The concrete surface has been
subjected to considerable erosion which can be attributed to ice
damage. The downstream end of this concrete platform has been
shattered exposing the timber c¢rib. Observations have revealed
that the crest is not level; the left portion being lower than the
right. It was also observed that the right end of the downstream
platform is lower than the left.

The crest is approximately 4 feet wide and pipe sockets for
flashboard stanchions are located approximately every 3 feet over
its entire length.

5) Right Abutment (See photos 1 & 2)

The right abutment is a stepped structure. The main portion
of this structure including the upstream training wall to the right
of the forebay entrance is 4 feet 2 inches above the spillway
crest. The abutment is 20 feet long and is laid out on a skew of
45 degrees away from the spillway axis. This structure extends 4
feet upstream into the impoundment pool and forms the left forebay
entrance wall. The forebay entrance is 11 feet wide and is spanned
by a 5 foot wide wood planked platform. The upstream training wall
adjacent to the right bank consists of a concrete faced stone
masonry structure. The downstream abutment extension, which has a
sloping surface, terminates adjacent to the tailraice outlets from
this building. The interface between this portion of the abutment
and the spillway has eroded up to 12 inches in width and 12 inches
in depth and can be attributed to cavitation. The upstream
extension of the right abutment has been subjected to diagonal and
horizontal random cracking and is suspected of being a concrete
facing over stone masonry. The face of the abutment has spalled

over 25% of its surface area.

Furthermore it has been subjected to

random cracking and efflorescence.

The concrete is surface

stained. The upstream training wall has spalled at the water line

for a height of 18 inches above the water level.

These spalls are

.‘., ‘.-.;'. . ‘__nL_ PN Y Anul

approximately 15 and 10 feet long and approximately 8 inches deep.
Additional spalled sections of concrete have pulled away from the
stone and are supported by the tensile strength of the concrete.
Random cracking is also prevalent over the face of this wall.

A sloping, galvanized steel trash rack is located immeditaley
upstream of the timber platform opposite the forebay entrance. The
platform and trash rack are in good condition. A chain link fence
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located around the perimeter of the right abutment and the upstream N
training wall is in good condition.

A 5 foot high concrete platform supporting the head gate ]
operating mechanism spans over the forebay entrance adjacent to the Z5ij
mill building wall. The top of this platform has spalled up to 3 ;
inches in depth over 25% of its surface area and may be contributed N,
to moisture intrusion subjected to alternate freeze and thaw -

cycles. e

The head gate 1ifting mechanism consists of a series of wheel ]
operated gears which actuate rack gears fastened to two gate stems. T
The entire assembly is rusted, however there is evidence of oiling RS
and it is operable. The timber gate stems are reinforced with \fﬂﬁ
steel plates and are in good condition. The gate, which is ”ji;
submerged, is approximately 11 feet 8 inches wide and 6 to 7 feet S
high. R

The right downstream retaining wall serves as the concrete s
foundation for the brick mill building. There are six penetrations L
through this wall. Two of the penetrations which are located *i;*

immediately downstream of the spillway are 6 feet wide and are the =
power generating tailrace outlets. The other wall penetrations are T
drain outlets. Spalls up to 10 square feet in surface area are
located at random locations along the wall. It is estimated that
these spalls are up to 3 inches deep.

(c) Reservoir Area (see overview photo)

The reservoir area is the Mascoma River channel. It appears to be
stable and in good condition.

!D (d} Downstream Channel (see overview photo)
The downstream channel is the Mascoma River channel. It appears to S
be stable and in good condition. s
= 3.2 Evaluation T
The dam and its appurtenant structures are generally in poor condition. '2 -
. The problem areas noted during the visual inspection are listed as follows: sk
(a) Severe cracking and toppling of the training walls and general poor 5J!<
condition of the waste gate structure. Ry
(b) Severe erosion and general poor condition of the right timber crib ?ﬂfﬁ?
spillway section. e
et
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- (c) Saplings, brush, and soil accumulated behind the waste gates.
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Section 4: Operational and Maintenance Procedures

| )
' 4.1 Operational Procedures )
(a) General .
- No written operational procedures exist for this dam. The dam is ry
P normally self regulating. The waste gates are operated by the owner on
o an as-needed basis. e
; (b) Description of any Warning System in Effect ??f
) There is no warning system in effect. :[
4.2 Maintenance Procedures o
(a) General -
L ‘o
No maintenance program exists for the dam. Maintenance is -
accomplished on an as-needed basis. 3
(b) Operating Facilities .
II No maintenance program exists and maintenance is performed 4‘ ‘
: infrequently. o
4.3 Evaluation
) | Additional emphasis on routine maintenance will assist the Owner in @
e assuring the long-term safety of the dam and operating facilities. A formal, e
b written, downstream emergency warning system should be developed for this dam. L
- o
.
\-_f -
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Section 5: Evaluation of Hydraulic/Hydrologic Features

5.1 General

The Mascoma Dam is a timber crib structure on the Mascoma River in
Lebanon, New Hampshire. It was reconstructed in 1925 to supply hydroelectric
power for use in nearby mill operations. This use of the dam has since been
discontinued, although the owner is attempting to rehabilitate the plant.

The Mascoma River watershed is of rolling to mountainous terrain, mostly
forested but including a sizable portion of pasture and field as well as some
developed areas primarily in Lebanon. Additionally there is substantial
hydrologic storage in the watershed provided by numerous ponds and reservoirs,
the most important of which is Mascoma Lake. The drainage area at the Mascoma
Dam is 188 square miles.

The Mascoma Dam is a run-of-the-river dam with two separate overflow weir
spillway sections separated by a wastegate structure. A timber-crib structure,
encased in concrete, forms the spillway section crossing the main (deepest)
stream channel, while a concrete ogee section extends to the left across a
secondary channel. The two spillway sections have equal crest lengths. The —
wastegate structure includes two wastegates, each 4 feet wide by 6 feet high. Sl

At the right abutment of the dam is a mill building which lines the
stream just below the dam. A gated inlet just upstream of the mill building
leads to power generating equipment inside. The building's windows facing the
stream are roughly 11 feet above the streambed. A single story expansion of
this building downstream sits on the right stream bank and could be subjected
to flood damage. The floor level is approximately 9 feet above the streambed.

Outflows from the two spillway sections combine in a moderately sloped
sandy bottom stream channel shortly below the dam. The Mascoma River channel
then becomes somewhat narrower, and the gradient steeper, a few hundred feet
downstream of the dam. For about the next mile downstream, the channel has a
moderate to steep slope, with a rock and boulder-strewn streambed. There is a
narrow flood plain at the right bank, about 80 feet to 100 feet wide and
elevated roughly 10 feet above the streambed.

About 750 feet downstream of the dam in the flood plain at the right bank
is a warehouse and a storage area for construction equipment. The floor of the
warehouse is approximately 12 feet above the streambed.

The next structures of interest are the Plant No. 1 Dam and the Slayton
Hi1l Road Bridge, about 1/2 mile downstream of Mascoma Dam. Plant No. 1 Dam,
the subject of a separate inspection report, is a run-of-the-river dam
approximately 12 feet high. It is formed by timber decking which spans
concrete buttresses. The timber is presently in poor condition. Slayton Hill
Road crosses the Mascoma River approximately 150 feet upstream of the Plant No.
1 Dam. The bridge is well elevated, with low chord some 12 feet above the
crest of the Plant No. 1 Dam, and has a broad opening. This bridge should not
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- be subject to flood damage.

|i For the first quarter mile or so downstream of the Plant No. 1 Dam there
- is an extensive flood plain at the left bank as well as a narrow flood plain at
the right bank. There are a number of structures near the right bank along
this reach, including a power sub-station and commercial/warehouse buildings.
A 1ittle futher downstream is a restaurant. The lowest of these structures is
approximately 14 feet above the streambed.

For the next quarter mile reach down to the Mechanic Street crossing the
left bank of the river becomes very confining with the broad flood plain
extending from the right bank.

Mechanic Street crosses the river about one-half mile downstream to the
Plant No. 1 Dam (one mile downstream of the Mascoma Dam). The bridge has an ‘
opening about 75 feet wide and 12 feet high. There are houses and businesses D
in the flood plain near Mechanic Street. Those most subject to flood damage ST
are a light industrial building situated roughly 10 feet above the streambed L
and a garage 10-12 feet above the streambed.

o Further downstream, the Mascoma River takes on a milder gradient with a B
sandy bottom channel and lower velocity flows. Including Interstate-89 and the !Lﬂ
B & M Railroad, which cross the river on well elevated bridges, there appear to e
be no structures threatened by flood damage for the next 1-1/2 miles. o

| 5.2 Design Data 0
m Data sources available for the Mascoma Dam include prior inventory and !1

inspection reports. The New Hampshire Water Control Commission's “Data on Dams
in New Hampshire" (3 January 1939) and "Data on Water Power Developments in New
Hampshire" (3 January 1939) along with the New Hampshire Water Resources
Board's, "Inventory of Dams and Water Power Developments," (8 September 1937)
|. were utilized in this study.

None of the original hydrologic and hydraulic design records are
available.

d
’.
3
:
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5.3 Experience Data

A New Hampshire Water Control Commission questionnaire completed by the
dam's owner concerning flood levels experienced during September 21 through 24,
1938 is available. The reported peak was about 8 f eet above the spillway
crest, with the river cutting its way around the end of the dam. However, the
spillway crest has been considerably lengthened since that time.

TR T Py
. kS ,

The U.S.G.S. operates a water stage recorder on the Mascoma River at
Mascoma, New Hampshire, approximately 5.2 miles upstream of the Mascoma Dam.
The record is continuous from August 1923 to date. The maximum recorded flood
at this gauge took place in March, 1936 with a peak discharge of 5840 cfs.
. After adjustment for the larger drainage area, the corresponding peak discharge
| at the Mascoma Dam would be about 6800 cfs.
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A recent Flood Insurance Study (FIS) of the City of Lebanon included an

l analysis of the Mascoma gauge data to develop 10, 50, 100, and 500-year peak 1"
y discharges for the Mascoma River in Lebanon. These are available in an FIS =
report dated January 1975. The peak 1936 discharge at Mascoma gauge of 5840 o
- cfs is approximately equal to the 50-year discharge of 5900 cfs. o
- 5.4 Test Flood Analysis Tl
e The hydrologic conditions of interest in this Phase I investigation are el
i those required to assess the dam's overtopping potential and its ability to AL
safely allow an appropriately large flood to pass. This requires using the L
discharge and storage characteristics of the structure to evaluate the impact el
of an appropriately-sized Test Flood. None of the original hydraulic and L
hydrologic design records are available for use in this study. ];j
Guidelines for establishing a recommended Test Flood based on the size
and hazard classifications of a dam are specified in the "Recommended
Guidelines" of the Corps of Engineers. The impoundment of less than 1000
acre-feet and height of less than 40 feet classify this dam as a SMALL SR
c structure. ";.""
The hazard potential for the Mascoma Dam is considered to fall within the }f}f
HIGH category. This is based mainly on the possibility of causing serious e
flood damage and possible loss of more than a few lives at the mill building L
- just downstream with a possibility of more than a few 1ives lost in the event S
. of a dam failure. Additionally, dam failure with the river at an extremely ".*
: high stage could cause an increase of flooding at two or more structures in the T
flood plain near Mechanic Street, one mile downstream. o
As Shown in Table 3 of the Corps of Engineers' "Recommended Guidelines," ::i}
the appropriate Test Flood for a dam classified as SMALL in size with HIGH e
!l hazard potential would be between one-half of the Probable Maximum Flood and ';;*
- the Probable Maximum Flood (PMFw. Where a range of values is indicated for the e
o Test Flood, the magnitude of the flood should be related to the hazard :;:h
potential. There is a possible threat to the lives of workers in the mill T2 ﬁ
building just below the dam should failure occur under normal flow conditions. .fﬁg
However, under extreme (test flood type)conditions, flooding at the mill would RS
not allow the presence of workers there. Therefore the smaller Test Flood ?;’
b approximately equal to one-half of the Probable Maximum Flood at the dam was _—
. selected. R
The results of a previous flood insurance study for this river provide oy
estimated values for the 10, 50, 100, and 500-year discharges at the Mascoma R
Dam. These were computed using a log-Pearson Type III statistical analysis of ’i
peak discharges at a stream gauge 5.2 miles upstream of the dam. In order to SR
approximate a one-half PMF event, the 500-year peak discharge of 10,000 cfs has RN
been adopted as the test flood for this dam. The surcharge storage volume for gj};
this dam is too small in relation to the size of the watershed to have a Py
significant attenuating effect on the flood peak. q“:l
b 9.
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A stage-discharge curve has been developed by defining discharge as the
sum of flow over the spillway and over the abutments. The calculations
l determining the curve are documented in Appendix D.
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Using this stage-discharge curve, the peak Test Flood discharge of 10,000 b
- cfs would result in a maximum stage of 5.3 feet above the spillway crest, or }}3
l.;_ 0.7 feet below the top of the abutments walls. NN
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5.5 Dam Failure Analysis -é'

The peak outflow at Mascoma Dam that would result from dam failure is
estimated using the procedure suggested in the Corps of Engineers, New England
e Division's April 1978 "Rule of Thumb Guidelines for Estimating Downstream Dam
Failure Hydrographs." Two different cases were considered: failure with a
normal pool and failure with a "maximum" pool.

In the first case, failure is assumed to occur with an average discharge
condition at the dam. Just prior to failure, with a 260 cfs outflow, the pool
would be 0.5 feet above the spillway crest and the tailwater level estimated to

: be 14.5 feet below the headwater level. Assuming a 100 foot gap is opened in
[ the dam, the peak outflow through this gap and over the remainder of the
spillway would be 9,540 cfs.
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o In the Mascoma River downstream of the dam, this outflow would result in

’ a depth of flow 11 to 12 feet, 9.5: 0 10.5 feet above the 1.5 foot depth

. assumed to exist prior to failure. Such a flood would reach the level of the

'l windows in the mill building which lines the stream just below the dam.
Flooding 2-3 feet deep would be experienced at the downstream extension of this
building. Minor flood damage might be incurred at the warehouse and
construction equipment lot 750 feet downstream of the dam.

' R .
Iv‘ St
. ol

o

Following essentially the "Rule of Thumb Guidelines," it is estimated
n that at the end of the first 0.5 mile reach downstream of the dam, near the ®
- Plant No. 1 Dam, the dam failure flood peak would be attenuated to 7,060 cfs. e
The timber decking of the Plant No. 1 Dam, already in poor shape, might be IRRALY
damaged by such a flood. The concrete abutments and buttresses probably would Ry
not be harmed. This dam is listed in a separate inspection report as a low LT
= hazard dam. Failure of this dam under these conditions would add only a small -
‘ increment to the flood depths that would be experienced downstream. o

The 7000 cfs dam failure discharge would have a depth of about 10 feet
downstream of the Plant No. 1 Dam. Structures near the right bank in this
.. vicinity are sufficiently elevated to escape flood damage.

- Further attenuation of the flood wave would take place in the 0.5 mile °
reach from the Plant No. 1 Dam to Mechanic Street. Using the same storage N
routing technique, it is estimated that the discharge at the end of this reach Ry
would be 5760 cfs. The resulting flood depth would be roughly 9 feet, not S
enough to cause serious damage (if any) to the low lying structures near
Mechanic Street.
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Over the next 1-1/2 mile reach of the Mascoma River, in which there are C

no structures threatened by flooding, the dam failure flood wave would be so i:ij

attenuated that it should not be a hazard further downstream. o

In the second case, failure is assumed to occur with the pool at the ;T?S

level of the abutments. This is 21.5 feet above the natural streambed level. AN

Just prior to failure, the normal outflow over the spillway would be 11,900 R

cfs, with a tailwater level estimated to be 8.5 feet below the headwater level. iij

Assuming a 100-foot gap is opened in the dam, the peak failure outflow through ry

this gap and over the remainder of the spillway would be 16,100 cfs. s

The result would be about a 2 foot increase to the already seriously E:ﬁq

damaging flood level just below the dam, from 13 feet to 15 feet. A little L]

further downstream, where there is a flood plain area at the right bank, dam "iéj

failure would cause flood levels to increase by a little more than 1 foot. EIL_

Further downstream, attenuation would reduce the increment of flooding due to =0

dam failure to 1 foot or less. f-'j

The mil) building at the Mascoma Dam, the warehouse and construction fffﬁ

equipment lot 750 feet downstroam, and low lying structures near Mechanic ]

Street would all suffer serious flood damage prior to dam failure, and would .

experience an increase of flooding 1-2 feet or less as a result of dam failure. fﬁj?

The results of the hydrologic and hydraulic calculations indicate that :ﬁ%l

the spillway capacity is sufficient to pass the recommended Test Flood. Failure S

of this dam would result in serious flooding at the mill building just {[gd
downstream, and under extreme conditions, an increase in flooding at two ‘@

structures in the flood plain one mile downstream. T
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Section 6: Structural Stability

6.1 Evaluation of Structural Stability

(a) Visual Observations

1) General
!! The field investigations revealed that the right spillway
- section and the waste gate structure have serious structural
deficiencies which warrant further investigations.

2) Right Spillway Section

The concrete cap on this rock filled timber crib structure has
been seriously eroded to the extent that the rock fill has been
exposed. Observations also revealed that the downstream sloping
surface has settled at least 5 inches. Furthermore the crest is no

S Tonger level; the left portion being lower than the right. The
(» right end of the downstream platform has also settled.

3) Waste Gate Structure

The right wall of this structure (adjacent to the left end of
. the spillway section) has been seriously undermined. The concrete
|l facing exhibits three major cracks indicative of differential
: settlement. The downstream end of this wall has rotated from the
remainder of the wall and has tilted inward.

The supporting concrete foundations of the waste gate outlet
are undermined and the outlet slab has eroded exposing a timber
- framed foundation. The structural stability of this structure is
' being jeapordized.

o (b) Design and Construction Records

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

6.2 Design and Construction Data

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

6.3 Post Construction Changes

- The original dam consisted of the timber crib spillway section, the
" waste gate structure, and an embankment to the left of the gate

6-1




structure. The embankment was washed away during flooding in 1927 and again in
In 1938. It was replaced with the concrete ogee spillway section sometime between
1938 and 1942.

6.4 Seismic Stability

The dam is located in seismic zone No. 2 and, in accordance with the
recommended Phase I guidelines, does not warrant seismic analysis.

6-2
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Section 7: Assessment, Recommendations and Remedial Measures

Dam Assessment

(a) Condition

The Mascoma Dam is in POOR condition at the present time. The
right spillway should be either strengthened or reconstructed. The
foundation of the waste gate structure should be strengthened. The right
training wall should be underpinned and strengthened.

(b) Adeguacy of Information

The lack of in-depth engineering data does not permit a definitive
review. Therefore, the adequacy of the dam cannot be assessed from the
standpoint of reviewing design and construction data. This assessment is
based primarily on the visual inspection, past performance, and sound
engineering judgement.

(c) Urgency
The recommendations and improvements contained herein should be

implemented by the owner within one year of receipt of this Phase 1
eport.

7.2 Recommendations

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

(a) Draw down the impoundment pool to investigate the condition of the
right spillway section and the right waste gate training wall.

(b)  Prepare plans for strengthening or replacement of the right
spillway section and right waste gate wall including repair of spalled
concrete.

(c) Prepare plans for repairs, including underpinning if required, of
the waste gate foundation walls. These plans should include the removal
of the left wall downstream as it serves no useful purpose and is in poor
condition.

(d) Investigate the source of seepage behind the waste gate structure
and determine the proper method of sealing this seepage.

The owner should implement the findings of the above engineering studies.

7-1
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7.3 Remedial Measures

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

(a) Clear all saplings, brush and organic soils behind the waste gate
structure.
(b) Clean and lubricate waste gate operating mechanisms.

(c) plement a program of annual technical inspections of the dam and
its appurtenances including operation of all outlet works.

(d) Develop a plan for surveillance of the dam during and immediately
after periods of heavy rainfall and a formal downstream emergency warning
system for warning downstream officials in the event of an emergency.

(e) Inplement and intensify a program of diligent and periodic SRR
maintenance. T

7.4 Alternatives

There are no meaningful alternatives to the above recommendations. ) :"4%
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Inspection Team Organization

DATE: May 6, 1980
PROJECT:  NH 00155

Mascoma Dam

Lebanon, New Hampshire

NHWRB No. 134.09
WEATHER: Clear, warm
Inspection Team
Nicholas A. Campagna Goldberg Zoino & Associates, Inc.
William S. Zoino Goldberg Zoino & Associates, Inc.
Jeffrey M. Hardin Goldberg Zoino & Associates, Inc.
Andrew Christo Andrew Christo Engineers

Paul Razgha

Carl Razgha

Andrew Christo Eng

Andrew Christo Eng

ineers

ineers

Team Captain
Geotechnical
Geotechnical
Structures
Structures

Structures

Robert Fitzgerald and Richard Laramie of Resource Analysis Inc. performed the
hydrologic inspection of this dam on April 24, 1980

New Hampshi
Representat

re Water Resources Board
ive Present -- Mr. Pattu Kesavan
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MASCOMA DAM

Lebanon, New Hampshire

MAY 6, 1980
NH 00155

CHECKLISTS FOR VISUAL INSPECTION

ENKLEIN of O

B ).
- AREA EVALUATED BY CONDITION & REMARKS 1
Right Abutment P
» Condition of Concrete Good
' Spalling None noted
o Erosion None noted
Cracking A vertical crack downstream of o
spillway -
Rusting or staining of concrete None noted frj
' Visible reinforcing None noted .
]
Efflorescence None noted -
Seepage None noted ;E
a Left Spillway Section iJ
4 '3
§ Condition of concrete Fair -
%f Spalling None noted i
g 1
: Erosion Considerable on downstream
e " face. Energy dissipating ne
L structure eroded in a similar v
& fashion. o
9 Cracking A full length horizontal crack f;
3 at construction joint 1" deep Y
H - Tocated 12" below crest o
1 Rusting or staining of concrete None noted QE
" Visible reinforcing None noted 7
n‘ Efflorescence None noted Lj
- Seepage None noted ;i
N Waste Gate Structure ;'E
X .
' 4 (3
3 Condition of concrete Y Poor _.E
- S
5 1
. 1
X 1
' LI
A-3 -
............. N ';." .;‘_‘;:‘A.-‘ ‘*;\'_':;"‘-:;-;;‘ o “":\ ‘“-“'_'N . '_.“. ,.' _;__“.:_;-“_,.. . oy . .a _4___\4_; PP P/ S L~41
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c MASCOMA DAM MAY 6, 1980
Lebanon, New Hampshire NH 00155

e

CHECKLISTS FOR VISUAL INSPECTION

.
o

AREA EVALUATED BY CONDITION & REMARKS

Spalling e Top surface of left buttress
.all spalled up to 6" deep.
The exposed face spalled over
10% of its surface area.
Right end of gate structure
spalled over 20% of surface
area. Rear of gate structure
spalled over 10% of surface
area.

al. ...
R

I
. b' .
. A—.__‘A.A.AAJ:A e

N T
e

Erosion Upstream left corner of gate
structure eroded from crest up
to 18" x 6" deep. Concrete

' inverts of sluicegate outlets
o completely eroded and under-
mined. Bases of end and
dividing walls at outlet
eroded 4" high and 6" deep.

Cracking Left buttress exhibits hori-
.I zontal crack (construction
joint) opened up to 2". Three = 2
major cracks in right wall, BN
one crack up to 12". End of T
wall rotated from and tilting RN
inward from remainder of wall. T
' Downstream side of gate
structure has open horizontal
construction joints.

Rusting of staining of concrete Minor on vertical embedments.

Visible reinforcing Exposed at concrete sluice
gate outlet.

Efflorescence Front, rear & sides of waste
gate structure and face of
right wall.

Undermining Right wall undermined 4'x4"'.
Left wall over 20% of its

length. Left wall breached
for 20 feet.

Seepage Mincr at interface of gate
P structure end walls.
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MASCOMA DAM MAY 6, 1980 £y
Lebanon, New Hampshire NH 00155 :ﬂfﬁ
CHECKLISTS FOR VISUAL INSPECTION T
'y
AREA EVALUATED BY CONDITION & REMARKS N
e g
Vegetation Saplings, brush and organic C
matter adjacent to gate re
structure end walls. e
Waste gates Timber gates in good =]
condition. Gate mechanisms R
rusted, difficult to operate. 1
Right Spillway Section o
Condition of concrete Poor 7
Spalling None noted L
Erosion Entire downstream face -—!:4
including platform heavily 0
eroded. Stone fill exposed. ol
Cracking Continuous horizontal crack ii(f
2 to 3' below crest. Down- @
stream slope settled € to 12". L]
Rusting or staining of concrete None noted e
Visible reinforcing None noted B
Efflorescence None noted ”!]
O
Undermining Spillway has settled. : f;
o
Seepage Could not be observed but is )
‘- suspect. ..
' Right Abutment t*ff
Condition of concrete Fair ];;}5
Spalling Considerable. Front face of :‘°}
abutment, up to 25% -- up to A
3" deep. Upstream training o
wall up to 18" above water - 3
level 15' & 10' long & 8" S
deep. 25% of top of sluice T
b gate platform up to 3" deep. " :
Erosion Entire interface of abutment o
P =
)
 J
’ A-5 B
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MASCOMA DAM

Lebanon, New Hampshire

SIS e - 4n i

T —_————

MAY 6, 1980
NH 00155

Y - Ao

CHECKLISTS FOR VISUAL INSPECTION

AREA EVALUATED

BY

CONDITION & REMARKS

Cracking

Rusting or staining of concrete
Visible reinforcing

Efflerescence

Head gate

Trash rack

Timber walkway

Chain 1ink fence

e

P

and spillway 12" wide x 12"
deep.

Upstream wall, upstream
abutment extension and face of
abutment subjected to random
cracking.

Minor

None noted

Faces of abutment and upstream
wall

Mechanism rusted but operable.
Timber stems in good
condition.

Good condition

Good condition

Good condition
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BRICK
BUILDING

HEAD GATE

MASCOMA
RIVER
FLOwW

i

WASTE GATES

TIMBER CRIB
SPILLWAY SECTION

US ARMY ENGINEER DIV NEW ENGLAND
CORPS OF ENGINEERS
WALYHAM MASSACHUSETTS

GOLDBERG ZOINO 8 ASSOCIATES, INC
GEOTECHNICAL - GEOHYDROLOGICAL CONSULTANTS
NEWTON UPPER FALLS, MASSACHUSETTS

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

SITE PLAN

FILE No 2605

MASCOMA DAM LEBANON, NEW HAMPSHIRE

scaLE (" 2 100" (APPROXIMATE )

oATE  JUNE 1980
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NEW EAMPSHIRE WATER RESOURCES BQARD

QUESTIONNAIRE T
WATER POWER DEVELCOPMENTS IN FEW HAMPSEIRE g V)
;" ‘\;” LY
e
. | o
:;l trec A & A C‘w ‘\" -- :/
Gentlemen:

We maintain in this office a 1ist of the water power installations
in New Hampshire and are frequently receiving inquiries concerning these
installations. We are, therefore, dbringing this information uo to date,
and request your cooperation by filling in the questionnaire below with
data on your development and return it to us in the enclosed stamped
envelope.

If the ownership has changed, will you please forward this
questionnalire to the present owhers,

Very truly yours,

[ fael G I

Acting Chairma.n

Brook.
Dem No. /2% 0 9 Location oﬁ/ﬂam». River aM

1, Will you please check or correct:

Our Your
Data Corrections
Head -~ feect /N7
Capacity ND
Wheel - H,P, J¥o
Generator - K.W. /D
2, 1Is the power plant in operation? Yes
3. If not, is the cquipment ir operable condition?
4, 1s the dam in good remair? A Yes

Ssemot: /////)/ %

Date Janvery 37, 1948

--------
.....................................
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Form E80 .
NEW HAMPSHIRE WATER RESOURCES BOARD ’

_l QUESTIQNAIRE : /

WATER POVERS OF NLW HAMPSEIRG ot .-

Anerican Woolen Co. ' yd
- Lebanm e

Few Hampshire /"

Gentlemen:

We maintain in this office a list of the water power
installations in Wew Hampshire. In recent months we have had
several inquiries concerning the water power installations in
"the State end have found that our information is in some cases
out cf date. ST

[ : Ve are, therefore, bringing this information up te -
date and request your cooperation by filling in the question=- 9
naire below with data on your development, and return it to us R
in the enclosed stamped envelope.

Very truly yours,

I \ | ,\-) /JfJ;

"t/

RSH:GMB Rxchard S. Holmgren

Encl. Chief Engineer
) | Dam No.134.09 : Location: ¥ascoma River at Lebanon

l. Will you please check or correct:

Our Tour
Data Corrections
- Drainage Area - Sq.Mi. 188 .
Head = feet 16 )8 £
Capacity 750
Vheel - H.P. 3"‘0 "P
Generator « K.W. /.5'0 PSR P

2. Is the power plant now in operation? \/M

3¢ If not, is the equipment in operable coné.tion? -
- 4, 1Is the dam in good repair? yu
’ .

(Signed)%_@ﬂ'ﬁ/%{
ety el

Date /7, /¢t 42, W/ //W
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

LOCATION | STATE NO. 134,09
TOWN ovvvrereerreeen Lebanon......... 2 COURLY .ovveeeereerresend fudlivan.
Stream ...........ueeees Magooma. Ra...eecerreenne. e essssessaasasssmmessessmsemmaemsaenonaos S
Basin-Primary ... SR R.leeinirerrnnees : Secondary .............. Magacomad. B....ceveveernenne.
Local Name .....ccoeeenc Mancoma..Dam.: I
Coordinates—Lat. 725, %0. .=/ 200 : Long. /73' (57w RS

GENERAL DATA ' =
Drainage area: Controlled ................ Sq. Mi.: Uncontrolled ................ Sq. Mi.: Total ..... 188.... Sq. Mi
Overall length of dam ..384aQ. ft.: Date of Construction .. XERMILE...1925........ocooecteemeerenenecereenane
Height: Stream bed to highest elev. ....A8¢5. .. ft.: Max. Structure .....1%5. % /2.2 . ft
COStm=DAIM ...covieererrcnereresresmnerssssnerssssnsicssssseronerassassnns ? REBEIVOIL .ocuiiciiiiiiicniicennrecsaennesssanssssnessssasosannennee

DESCRIPTION  Timber Crib- Planks encased in Concrete— Concrete Cap-/—-
Waste Gates

Ty P eececiireiceereer et e rttioesasetunasuessasttrtttraaraesessassasssnss 40000sseisttrsssessesstissnasssnsasenmettensessesssssesssesassrsssrrnnraneresnasnenssane
NUMDBEr crororveerrresr Bt Sz o e ST (30 XT3 SN - ft. wide
Elevation Invert ................. 100 e, : Total Area ... 48.. sq. ft.
HOISE ettt e e s e e e ssesnassaseaaese ssssesiesttIeEt ot ettt sebesestesassnsnsrannrenaseteeatttssaarassesenanertasrrnrenseseees
Waste Gates Conduit
Number ....ooocvevvceree cvreermreneresnenrenees : Materials ............ eeeettretesenertoe st batestessaeretntaesasesossneerasttsertanananstrtns
SiZ€ crereeeeccceeenien ft.: Length ....coovviiiiiivnnnnanaae fhot ATCA .ociiiiicriiiicererreriecnenessnsssaeresssasasassesanas sq. {t.
Embankment
Y PE  ceeeiiiiieiieiiceiusisreesssiisssississosstestnntnmerennnsrnnns s4sesstasssosasssssssesssssantstssnssaasansssssnsensesssssssinsasassararssesnnesssssssns
Height—MaX. ooveeiiiiiieiiiririreeriereeseneeseseeresseneens Ft. 2 MiNiiiiiicceirecrcnnrneeeesenssrnanerseresaesesnssasesenssenseses ft.
Top—Width .eoeiicciiiiiiiiincirectcseesnnrerrenees e T ELV. e crtrtnetrcnareecsrereee e et s ansessn s e nsaeaee ft.
Slopes—Upstream ........c.ccoeueeees ON .evivreeerrinennnns : Downstream ........cccceevcvreennennee ) 1 P
Length-—Right of Spillway ...eeeerrveveeiiiiieneinnns 2 Left Of SPIIWAY aueeeveiiiiiieenieiietieenrreseeeteeseesssssssssserneen
Spillway ‘ )
Materials of CONSLIUCLION civiiiiiiiiiiiiiiiiiierieiieeee corseisssissensesteriemsessssestesorassnsssesssrensrncnsneessisssssnasanasssssonnansese
Length—Total ...ccoevvvuenen. 33 I D T OO ft.
Height of permanent section—max. 14'3 ........ b LA . § 1 T OO OO ft.
FlashbhOards—T Y e cciciiriiretriire i rtesecseressessassessessosarentossarsnsnsessonsnsnese : Height ........... Bl ft.
Elevation—Permanent Crest ........092e7 . ... . ... : Top of Flashboard .........cccevvvenveceneeerecnnnnns
Flood Capacity ............. 3830 .. 15 £ T B PR T ‘cfs/sq. mi.
Abutments
MaAterials : ..ovveeecieniiniiiiiiiisiicieitieinnnessananenerestesssense seesnettsssssssasssstbestennrasetenneesatosatastenesessasannenstansassesseesentenssrares
Freeboard: Max. .......cceeuee 4. T ft.: MiN. coiiiininirnrniiccireeesinneeesssnenseesessesseassesnsesessens it.
Headworks to Power Devel.—(See “Data on Power Development”)
OWNER ... American WOOLEN O : . ... essmssssesssssseessssne
) CleriSrTesel e
REMARKS Condition Good
Uge-— Power for Woolen Mill
Tabulation By ... 4. A N & RLT .. Date ....cooveinee Jan 3231938 .,

e e e

T, . i
e i

0 e L

PR S T B

o e e e

Amdsahunduedendi,

e .

PN
[

. . .
f gt gt el

o 1
fran

[l
[
3

i
2

1
.'|‘
vl e
t

o

rLr o -
S I 4
r 3
Tl ! "l’-l T
PR RN G SR N

KR S

’




'Y NEW HAMPSHIRE WATER CONTROL COMMISSION
" “DATA ON WATER POWER DEVELOPMENTS IN NEW HAMPSHIRE

LOCATION AT DAM NO. .134,09. ...
Town Lebanon : County Sullivan

l Stream Mascoma R
Basin-Primary ...Conngcricnt : Secondary ......... Mascoma..R
Local Name ....cccerererencs Yascoma..Dam
GENERAL DATA .
Head-Max. ..28+04.... ft.: Min. ccoeoverrverreneen. ft.: Ave. / <. o 1t
= Date of Construction : Use of Power ...£9% Woolen Mill
PONAALE eeeeerrereeneaesarassssasesssarsssasscsessssnsnssnces ac. ft.: Storage - . ac. ft.
DESCRIPTION ' T
Racks
Size Of RACK OPENUNE ..cevvsiicrertessssssinncessscsssssasssns sosssesssassasasossssssssssssorssssassstnnns
Size of Bar : Material ......cccvrivinnneniann
Area: Gross .....ceees Sq. Ft.: Net sq. ft.
Head Gates
Type eesesancaseesenssatessantensessanssssntessrasasssaseses nssesess
Number ......cvcieccnnenee : Size ...... 10 ... 1/2 ft. high x ........... .8.. . ... It. wide
Elevation of Invert .....cccecceererrinseeenicnnernne : Total Area sq. ft.

. Penstock : .
. - Number ... eoveerencenns $ Material ..rccrreiitetttanessaearrecsentsereseesssrannssssensasessasesnars

‘Turbines )
NUMDET «.eoveveeeeeerererrsee@ouevesneasassesssssssns : Makers 3083 .Herculeg= horizontal 180 RPL

------------------------------------------------------------------------------------

) Rating HP. per unit ..............s X4 =T : Total Capacity SR 518 v HP.
n Max. Dement C.F.S., Per Unit .....c.cccirrecrccerrenenmneneserseerecesnseevens : Total efs.
- Drive

TYDE ceceerererrrrncarrerssassasssssnssssarsassasnns eevessersass caseetserenanns
Generator

NUIMDEE ....ooeciiiicriniisssiiccsssnsisssessnsteosisssssentesassasnssens sosssssssnarns

MAKE .oceciiiiiiiricnnrnessinsscreassenstnrtseriasessorossassssssnstsssas sassssresstensssssssesassssesssassorannranns

Rating KW., per unit ...ccocceeriiiireeciiinccenvennessesenes ; Total Capacity ... K. W.
Exciter,

J ETE )Y T MAKE .oieiviiiree eceretieritnniet e tstreesetssetensantannnsennnssrassasseerserersnerenssanene

Rating-per unit ...cccccvvciciveiiiccnsnenneenenn : Total CaPACILY w.ccrcccrerricecieentrorcrnsnsesianeenerscnssanseansssenses K. W,

OUTPUT—KWHRS '

-------------------------------------------------------------------------------------------------------------------
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V'ATER CONTROL COLISTION
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AR

Jacotson ' STATE OF NE\" HANMPCHIRE

Rolmgien o

i A . Concord, New Hampshire

Retum 0

Octover 14, 18384

Fied

Fela

#merican ¥oolen Co.,
Lebznon I H . o
RE: Am Woolen Co Dam. Y. C. C. Nol3=.09

Gentlemen:

In order that ve may determine the magnitude and ex-
tent of the flood of Septerber 21-24 just passed, wve are re-
questing the various dam owners in the Ctate to supply us with
the following inforrmation: :

l. ‘as this dam injured? Ans. 50}

2. If so, to vhat extent? Ans-’Divbr cent rov o arayrA

ad
&
W
(o]
[
€]

3. LDid all flashboards Ans,

Yo
go out?

4. Vhat was the maximum 4Ans. 8§ ¥apet
height of water over
the permanent crest
of spillway?

5. &£t what day and hour  Ans.
did the maximum flood
height reach your dam?

tont 992 abhavik 17 nnoan

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

711l you please return this letter with as much in-
formation as you can give us as promptly es possible. A self-
addressed envelope is attached hereto.

e thank you for your cooperation.
Very truly yours,

//.4/54«7%__

Richard S. Lolm-ren
Chief Engineer
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Levanon (Graftozn) Insuected July 2, 1930.
Page 6, #7

American Woolen Company

~ This dam was rebuilt in 1925. About 16 foot head
with 350 horse power. Has concrete wing walls. The.east
side wall is masonry. Tne raci nead wall is in badly battered
conditon. This is shown in the picture DIVI-95 which is on
the west wing wall and shows the .condition of tne walls lead-
ing to the racks. Tne flood of 1527 worked arouhd the east
side of the embankment and did some erosion. I would recom-
mend that the east wing wall and earth embankment should be
fixed up to prevent any future trouble. In addition to that,
the west wing walls should be repaired. There is very little.
alldwance for any flood flow. I would suggest a rataer more
tnorougnh inspection with consequent recoumendations. Sketch

showing effect of 1927 flood.

DIVI-94
DIVI-9§
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Right Training Wall of Left Spillway

9.

B il L L ad v Ao &




- - Sadi o i SRACIAS aPer AL el g SVL e aras Sl aeeeb are e N auee s - S - el W ik S el Sl S S Sad el Mal oudl sl tad b ol o b and vad ek and el el o d und -_'T
e

b 4
|
j{
-3

Ity oy

) gt .

i
e

APPENDIX D T
HYDROLOG1C AND HYDRAULIC COMPUTATIONS .

-
e p e

R . T T S S S L S T SR LS. A S Caalal e el g PP S, . PR, W PR,y P Py




SRRt i T S i b A M S A RS S tal e G A R e A it e A

i .
RESOURCE ANALYSIS S
8 Camc Dresser & Monee e

‘ MASCOMA DAM RHF
) 5/28/80

Dam Rating Curve

A schematic sketch of the overflow section of this dam is i
shown on the next page. This sketch is based on the N.H.W.R.B., 5}5?5
ROy
"Inventory of Dams and Water Power Developments" (1937) and on a 2
e
recent field inspection. L
B
e . : e ]
Spillway Discharge 2y
Q= CLH"? -

Il c=3.3

L =2 x 123 = 246'

= H = head on spillway crest (datum elev. 502.7 MSL)
) 0, = 3.3 x 246 x H'*® |
=
Abutment Overflow )

QZ B Q]eft abutment ¥ Q]eft side-slope

+Q Q

right abutment * over waste gate structure Y

Left Abutment

.- c = 3.1 SN

b P
L = 10.0' o

. Y

. head = H - 6 N

1.5 RS

' Q=3.1x10x (H-6) Rk
| ] °
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MASCOMA DAM

Left Side-Slope

C=2.8

L=2x(H-686)
head = (0.5 x (H - 6))

Q=2.8x(2x (H-6)) x (0.5 (H-6))L>

Right Abutment

C = 3.1
L =25
head = H - 6

Q=3.1x25x (H-6)17

Flow Over Waste Gate Structure

C=3.3
L = 25

head = H - 7.5
Q=3.3x25x (H-7.5%°

Total Abutment Overflow

Q

>

(0.5(H - 6))3°° + 3.1 x 2.5 x (H- 6)

3.3 x 25 x (H - 7.5)3°°

+

3.1 x10x (H-6)1"+2.8x(2x (H-6))

1.5
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RESOURCE ANALYSIS

a Camp Oresse 8 Mones

RHF
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function at the dam.

chdh Sl SRl S i A S i S vt I

MASCOMA DAM

Waste Gates and Penstock Gate

Q3 = 0 (these gates are normally closed).

RESOURCE ANALYSIS

a Camz Dresse' & Mokes '~

RHF
5/29/80

A BASIC program was written to calculate the head-discharge

A listing of this program is shown on the

next page, followed by tabulated output and a plotted curve.
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RESOURCE ANALYSIS

8 Camr Dresser & Morge 1o~

MASCOMA DAM RHF o
r 5/29/80 —
Dam Failure Analysis -ti:
- ) . ".‘"
Consider two cases of dam failure: --®
I  Dam failure with "normal" pool
11 Dam failure with "maximum" pool Lo
§ ]
Case 1 - Normal Pool
- Average discharge at USGS gage 5.2 miles upstream —'6--1
D.A. = 153 m‘Hes2 ’ «]
Qavg = 215 cfs (reported 1977) = 215/153 = 1.4 csm
A | o
Average discharge at dam S
Use Qavg = 1.4 x 188 = 263 cfs :_'__'_.:_:“'_
Assume that the dam fails with a normal outflow of 260 cfs and .Zj.--f::‘;
a pool level 0.5' above the spillway crest (from Dam Rating). =
T
- L
Tajlwater Level at Failure e 7
Assume that the tailwater level is controlled by uniform flow :
. "
depth in the stream channel just below the dam. _
e ._j
. 4
3
¥
<
L 'S
3
. .
D-9 3
]

ettt ot VeV SR sttt amiasmitamihoismerinami S S S L S S R S P U U P UII. NG WL AL SRR T S S L d




P —— T —————— Sl AL st TP

RESOURCE ANALYSIS

a Camg Dresser & Mznee v

MASCOMA DAM RHF
5/29/80

Mascons @, 150" A oL Pascoma Dam o
. (03;33 691_,9) !

R &Jj

( 59,5)

<z 59) o’

Main Ci/\&nhe[ : h=079Y% Slape . Szo.003
0Vfrbank Ion=od ;;;iﬁ;
S

A uniform flow rating table based on the section sketched above Ai“ )
js shown on the next page. This was calculated using a simple BASIC 21;.4

program.
Q = 260 cfs > Depth = 1.5

Under these conditions the tailwater would be approximately "'i

14' below the spillway crest or 14.5' below the headwater level.

. S ,
aah asa aa g g
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RESOURCE ANALYSIS

2 Camy Dresse” & Moree o~

f g
I Py

MASCOMA DAM RHF
5/29/80

I

" | . .1’ .- ’-,
@ ..

[
4
ok

Breach Qutflow

0, = 8/27 x W x /g x v /2 @

pl

Wy

width of breach

| A
o

.4 x (width of dam at 1/2 height) .j;ﬁ

| A
o

.4 x 275

Use W 100°

b

Y

"

o pool elevation - tailwater elevation = 14.5' _,_Qi
]
]

Q., = 8/27 x 100 x /g x 14,515

pl = 9283 cfs L
L
Total Qutfiow :,’{:

Qtot = 260 + 9280 = 9540 cfs

Case ]I - Maximum Pool

Assume that the dam fails with the pool at the level of the

abutments -- 6.0' above the spillway crest and 21.5' above the '%;ja
streambed. ;iiii
=
Normal Outflow at Failure -]
Q = 11930 cfs (dam rating table with H = 6.0'). _e.
;2323

°

L. . N X . - L
o . L . L. e S . DA . - R .
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RESOURCE ANALYSIS

a Camg Desse’ & Mzkes t

MASCOMA DAM RHF
5/29/80

Tajlwater Level at Failure

At this discharge the backwater effect from the Plant No. 1
Dam 1/2 mile downstream may reach the Mascoma Dam. However, it
will be conservative to ignore this effect (assuming, perhaps, that
the Plant No. 1 Dam, which is in poor condition, has been removed

or damaged by the flood).

Assume that the tailwater is controlled by uniform flow depth

and use the stream rating table presented previously.

Q = 11930 cfs » Depth = 13.0°

Under these conditions the tailwater would be approximately

2.5' below the spillway crest of 8.5' below the headwater level.

Breach Outflow

Use wb = 100'
Y = 8.5
0
0y = 8/27 x 100 x /5 x 8.50°2 = 4166 cfs

Total Outflow

Q,,, = 11930 + 4170 = 16100 cfs
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RESOURCE ANALYSIS =
a Camg Dresser & Monee v _J
e

5/29/80 9

Volume Impounded by the Dam (from COE inventory)

Case I: Dam failure with "normal" pool

Vol = 170 acre-ft.

Case 1I: Dam failure with "maximum" pool

Vol = 210 acre-Tt.

Downstream Flooding

Case I - Failure at Normal Pool

Immediately downstream of the dam there is a mill/factory

building at the right bank.

Prior to Failure

Depth = 1.5' at Q = 260 cfs (from Stream Rating Table)

After Failure

Depth = 11'-12' at Q = 9540 cfs

Such a flood would reach the level of windows at the {(upstream)
portion of the building which lines the stream. Flocding 2'-3' deep

would be experienced at the downstream extension of this building.

D-14

............
el . -, . PRI W S P U U P R Sy WAL WY Sy e PR DI W W SUE g oy 1 -y Bl VR U Gy W W U WA,y Uy




T‘\ PR ER AP/ ~hi St Shll MRt e, i Sl v S Sl e A S Y6 Tl Gl S d i S el A S i Badre AT e ae b B LA A = ANl S v e Sesh Soul Sl Suess i ECa aSuiradvE e radus |

RESOURCE ANALYSIS

a8 Camr Dresser & Mchee * -~

MASCOMA DAM RHF L

| | 5/29/80 ‘e’
Reach from Mascoma Dam to Plant No. 1 Dam if»}

“ . ry
A rating table for this reach of the Mascoma River, based on DA

the approximate typical section sketched below, is shown on the next ts

page. I

'”i‘fw

2 3

(53153 <§f55'8) £

| 3
& N Q(_‘Z"s"’) "i':ji
R 35! (Jtcblﬁ) 1

<55‘J o) o' <Ic:?_)o> ]

Main ﬂzanne,‘. N=o.¢ &Verbsn/(j h=3./

5/0Pe: S= 2005

H Mascoma ¢ 7250 0/S ¥ Mascrma Dim 2 4

_ Prior to Failure .
' =Y
Depth = 1.5' at Q = 260 cfs -
LT
-
. After Failure
®
Depth = 11'-12' at Q = 9540 cfs : i
A warehouse elevated approximately 12' above the streambed and B
i construction equipment stored nearby at the right bank about 750' .

downstream of the dam might incur minor flood damage.

- D-15 s
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RESOURCE ANAL_YSIS

8 Camp Dresse’ & Moiner ¢~

MASCOMA DAM RHF
5/29/80

Estimate Peak Dam Break Flow at Plant No. 1 Dam Approximately

0.5 Mile Downstream of the Dam

Follow (essentially) COE “"Rule of Thumb Guidance for Estimating

Downstream Dam Fajlure Hydrographs."

Use the stream rating table for this reach shown previously.

w - e
SRRt e e e & it L A A= i el "/l ol Sl i e S e i et i Il e S A s e Sy B i r————

P IR

4

B

Storage in Reach vs. Outflow =
Assume channel storage of the flood wave equal to the reach o]

b _

length times the average of the upstream flow area minus normal (pre- ‘;Qf
failure) flow area and the downstream flow area minus normal flow area. i.f
]

AL+ A2) ..

Vol = (———7?——- - Anorm x L/43560 lﬁf;

PRI

where: ]

ft2 o

A] = 932~ (upstream flow area from Stream Rating w/Q = 9540) :1ﬁ3

A2 = f(QZ) (downstream flow area from Stream Rating) ;lﬁ

A = 77ft2(norma] flow ar Q = 260) ;;:u

norm area, °

L = 0:5 x 5280 = 2640' (length of reach) ]

-4

The flood wave peak outflow from the reach is equal to the total ;. 1

peak outflow minus the normal flow. A :f
R ]

D-17 .
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: - _ Yol _
E Qo = Oy (- 57 =
=

#. sz =0, - Q ormal (flood wave outflow) B
]

’ 4
| 01 = 0 = Qpppar = 9540 - 260 = 9280 cfs .
: ]
" S = 170 AF (storage behind dam) : &
- = - !O_] *
. sz = 9280 (1 170) 3
. 'S
SN

N

’ .
| D-18 RS
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MASCOMA DAM

QpZ = Q- Qe

Q, = total downstream peak discharge

= 260 (normal discharge)

Q

normal

RESOURCE ANALYSIS

a8 Camp Dresse & Minge * -

RHF
5/29/80

(downstream flood wave peak discharge)

Channel Storage vs. Downstream Discharge Table (computed from the

relatijonships outlined above)

oo kW
6220 9 675 44.0

7590 10 778 47.1
G243 11 805 51.0

Attenuated Peak Outflow from Reach

5960
7330
8983

-

I

|‘l ’ “

-
.,




RESOURCE ANALYSIS

2 Camg Diesse’ & Moner -~

MASCOMA DAM RHF
5/29/80

Volume Required for Attenuation

- R T

Trial & Error Solution of sz

Storage in reach at correct value of sz equals volure required

for attenuation to that value.

Guess sz = 7330 cfs

_ _ 7330y _
Vol = 170 (1 §§§5) = 35.7 AF
Guess sz = 6800 cfs
- _ 6800, _
Vol = 170 (1 §§§5) 45.4 AF 0K

Then,
02 = 260 + 6800 = 70450 cfs

Plant No. 1 Dam

The timber decking is in poor shape and might be damaged by such a

flood. The concrete abutments and buttresses probably would not be harmed.

Plant No. 1 Dam is considered LOW hazard. Total failure would not

result in siginificant damage downstream.

D-18
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RESOURCE ANALYSIS

a Camg Cresse & Moree * o~

MASCOMA DAM RHF
5/29/80

Slayton Hill Rd. Bridge

Slayton Hi1l Rd. crosses the Mascoma River approximately 150'
upstream of Plant No. 1 Dam. The low chord is 12' above the crest
of the cam (elev. 500), so the bridge should not be damaged by

flooding.

Reach from Plant No. 1 Dam to Machanic Street

A rating table based on the section sketched below is shown

on the next page.

(0320\) | (5303"‘“)

(432,10) (53043)

(259)4)

c—— Yo' =

(Qﬂ230> (EZOGJC>.

/~X2/h CfYannc(
h=co24 ‘ES[c €

&L’E’[ ’;)Gn{f -
s o 5= 000

Prior to Failure

Depth = 1.5' at Q = 260 cfs (Stream Rating)
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MASCOMA DAM

After Failure

Depth = 10' at Q = 7000 cfs (Stream Rating)

RESOURCE ANALYSIS

a3 Cami Dres

RHF
5/29/80

Structures near the right bank shortly downstream of Plant

No. 1 Dam are elevated at least 14' above the streambed and there-

fore would escape damage.

Fstimate Peak Dam Break Flow at Mechanic Street

~ 1.0 mile downstream of Mascoma Dam (0.5 mile downstream of

Plant No. 1 Dam).

Storace in Reach vs. Outflow

Ayt Az)
Vol = (—2—— A | x L/43560

where:
A1 = 670
A, = 1(Q,)
norm
L = 2640

D-22
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{ RESOURCE ANALYSIS ]
3 8 Camr Drecser & Mcoree o~ 9
g. —
g MASCOMA DAM RHF -l
(@ 5/29/80 R
Gk Y Oy ;
*E _
- 3525 7 410  28.6 3265 ».
- 4528 8 490 31.1 4269 e
{ 5666 9 575 33.6 5406 T
3 : =
. B
( .
Lttenuated Peak Outfliow From Reach ' ]
o _ Vol |
sz = £800 (1 170) ]
. 4
L ]
[ ,
-
Y
f Volure Reguired for Attenuation —‘g
(. »
Q 3
- . p2_ '
Vol 170 (1 6800)
{‘ - Trial & Error Solution of sz
Guess sz = 4269

Vol = 63.3

- Guess sz = 5400

Vol - 35.0

Guess Q, = 5500

Vol = 32.5
Then,

Q, = 5500 + 260 = 5760 cfs

Depth = 9'+ at Q = 5760 cfs

- B Py NN WO LA WL YO G W SR TP WU S S 2 m o m . m e e . alal




[ 2]

111111

B g AN e - gt s i o I S st o a o e a e e e e —— .ﬂ
-

-

R

RESOURCE ANALYS!S , '}
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MASCOMA DAM RHF o
5/29/80 —=

=

Two low-1lying structures near Mechanic Street at the end of this
reach are elevated approximately 10’ above the streambed and, so,

would probably escape serious fiood damage due to dam failure.

Downstream of Mechanic Street

1-89 and the B&M railroa cross the river approximately 1/2 mile
downstream of Mechanic Street. These bridges are sufficiently ele-
vated to escape flood damage. There are no other structures near
the stream for 1% miles downstream of Mechanic Street. The flood

wave should not be a hazard beyond that point due to further attenuation.

Case 11 - Failure at Maximum Pool

Immediately downstream of the dam

Prior to Failure

Depth = 13' at Q = 11930 cfs

Serious flood damage would be experienced at the mill
building prior to dam failure. Flood depths at the down-

stream extension would be 3'-4'.

After Failure

Depth = 15" at G = 16200 cfs

D-24
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RESOURCE ANALYSIS

a8 Camp Dresse 8 Moree i

RHF
5/29/80

A 2'+ increment to the flood level downstream of the

dam would result from dam failure.

Reach from Mascoma Dam to Plant No. 1 Dam

Prior to Failure

Depth = 12'-13' at Q = 11930 cfs

There would be approximately 1' of flooding at the ware-

house 750'+ downstream of the dam.

After Failure

Depth = 14' at Q = 16100 cfs

A 1'+ increment of flooding would result at the warehouse.

Reach from Plant No. 1 Dam to Mechanic Street

Prior to Failure

Depth = 12'-13' at Q = 11930 cfs

The structures shortly downstream of Plant No. 1 Dam would

escape flooding.

Two structures in the flood plain near the Mechanic Street

crossing would be flooded 1'-3'.
After Failure

Depth = 14' at Q = 16100 cfs

D-25
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MASCOMA DAM RHF
5/29/80

Attenuation would reduce the peak fiood level (as illus-
trated in the Case I calculations) to somewhat less than

14",

The structures shortly downstream of Plant No. 1 Dam

should escape serious flood damage.

A 1't increment to the flooding at the structures near

Mechanic Street would result due to dam failure. °
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MASCOMA DAM RHF ]
5/29/80 -

. /29/ Yy
Test Flood Analysis

Size Classification -- SMALL o
—
- Storage < 1000 AF - i
) Height < 40" '~f§:::J
- Hazard Classification -- HIGH '."f:::
Failure of the dam under normal flow conditions would ""1

result in severe flooding (perhaps with little warning) at ' 1
the mill building just downstream. This would be a serious : :’

11 s
threat to the 1ives of workers in the building. Failure .1
under "maximum pool" conditions would cause an incremental .

increase to flood levels sustained at the mill building, i
l- and at two structures in the flood plain 1 mile downstream. . 1
Test Flood Selection - {

ﬂ Per COE guidelines, a SMALL dam with HIGH hazard potential ‘.j
should use a 1/2 PMF to PMF Test Flood. As this is a run of - ?ji‘:

the river type dam, the small value is appropriate. '_‘f

- A 1975 Flood Insurance Study by COE NED estimated 10, 50 ‘.*
, S
100, 500-year discharges for the Mascoma River in Lebanon as follows: o

K
Recurrence Peak R

Interval Discharge L
10 years 3500 cfs .v_"ﬁ-ﬂ
50 5900
’ 100 7000 o
500 10,000
D-27
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8 Cam; Dresse’ & hiznes fi~

MASCOMA DAM RHF

n 5/29/80 ...-j
The 500-year peak discharge of 10,000 cfs will be used to ;
approximate the 1/2 PMF event. This value applies at the dam, - ;;j
‘F so that storage routing in the reservoir need not be considered. ?!j
In any case, the surcharge storage available is too small in 55
relation to the size of the watershed to have significant effect. ;EE
For these reasons, a stage-storage function has not been calculated. ‘L,
Test Flood Summary ﬁf
t o
Size: SMALL !!'ﬁ
Hazard: HIGH ;
Test Flood: 500-year peak discharge to approximate 1/2 PMF | i
K Qggg = 10,000 cfs ,',1
< Head on Spillway = 5.3' (from Dam Rating) L;

The pool level will be approximately 0.7' below the top of the

)
L

abutment walls.
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LOCATION | = Mascoma DAM
LOCATION 2 = Plant No.| DAM
LOCATION 3 = Industria!,commercial and

utility structures.
LOCATION 4 Mechanic St.
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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