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'NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No.: vT 00212

Name of Dam: Sucker Brook Dam

Town: Salisbury

County and State: Addison County, Vermont
Stream: Sucker Brook

Date of Inspection: 7 November 1979

BRIEF ASSESSMENT

1. Project Description

Sucker Brook Dam is an earth embankment, with two angle
points along its axis, about 660 feet long by about 36 feet
high. 1Included in the length of the dam is a 60-foot long
spillway at the right abutment. Top width is about 10 feet,
with an upstream slope of about 2.5H:1V and a downstream slope
of about ZH:1V.

Normal pool elevation is maintained as much as 9 feet below
the lower spillway crest by an outlet conduit starting from an
intake structure and control tower, and running under the dam
to a penstock at the downstream toe. The penstock carries all
normal flow about 1.5 miles around a mountain to Silver Lake. e
The only spillway for the dam is a chute spillway at the right N
abutment, with two adjacent weir crests 4 feet different in ele- L
vation. The longer, lower weir crest is about 9 feet below the R
lowest point on the top of the dam.

2. Significant Findings and Assessment

The dam is in FAIR condition. Significant problems include SN
several scarps near the upstream toeline about opposite the left- SRRNE
most angle point of the dam; brush and small trees on the embank- o
ment slopes with ~ome larger stumps on the downstream slope; B
cracking and undermining of the downstream end of the left con- IR
crete training wall of the spillway discharge channel; and what S]]
appears to be a significant amount of reservoir sedimentation that EERRN
reduces total storage capacity and could hinder operation of the j_:'i
low level drain. Also, a holc was observed beneath the upstream ®
extension of the left training wall of the original spillway (now RS
covered with embankment) that could be a potential seepage path S
through the embankment.




ki

3. Hydraulic and Hydrologic Findings

The spillway is INADEQUATE to pass the test flood without
overtopping the dam. 1In accordance with recommended guidelines
of the Corps of Engineers, the dam is classified as SMALL in size
and as having a SIGNIFICANT hazard potential. Accordingly, a TEST
FLOOD equal to ONE-HALF PMF (probable maximum flood) was judged as
appropriate within the recommended range of the 100-year flood to
one-half PMF. The test flood overtops the dam by a maximum of
about 1.9 feet with duration of overtopping of about 5 hours.
Peak inflow for the test flood is 7290 cfs. Peak outflow is un-
affected by reservoir routing and is the same as peak inflow.
Total project discharge capacity at the top of the dam is due to
the two-level chute spillway plus the outlet penstock fully open,
and is equal to 4280 cfs, or 597 of the test flood peak outflow.

4. Recommended Action

WITHIN ONE YEAR after their receipt of this Phase I Inspec-
tion Report, the Owner should implement the following recommen-
dations:

a. Engage a registered engineer qualified in the design of
dams to do such work as: investigate the cause of the
scarps near the upstream toeline; determine whether the
hole that was observed beneath the upstream extension
of the left training wall of the original spillway
passes through the dam; advise how to repair or rebuild
the downstream end of the left training wall of the
spillway discharge channel which is cracked and under-
mined; and perform a detailed hydraulic and hydrologic
study to better assess spillway capacity.

b. Cut the brush and small trees from all slopes to a
distance of about 20 feet downstream from the toeline.

c. Verify the depth of sediment in the reservoir. Clean
out all sediment at least down to the level of the low
level drain.

Additional recommendations and remedial measures that should
be implemented by the Owner WITHIN ONE YEAR after their receipt
of this Phase 1 Inspection Report arc described in Section 7.

GORDON E. AINSWORTIl & ASSOCIATES, INC.
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This Phase I Inspection Report on Dam has p
been reviewed by the undersigned Review Board members. In our o
opinion, the reported findings, conclusions, and recommenda ions )
are consistent with the Recommended Guidelines for Safety Inspection ~
of Dams, and with good engineering judgment and practice, and is - 3

hercby submitted for approval. - @
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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 avail-
able data and visual inspections. Detailed investigation, and
analyses involving topographic ﬁapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation: however, the investigation is

intended to identify any need for such studies.

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

of the structure.

It is important to note that the condition of a dam depends

on nunerous and constantly changing internal and external con-
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limited to EL 1293 by intake opening, discharge
capacity (limited by penstock) 100 cfs at top
of dam @ EL 1311.2, 90 cfs at lower spillway
crest @ EL 1302,

b) Low Level Drain
24-inch diameter, discharge invert in outlet
conduit EL 1284, intake invert EL 1284 but
draft limited to EL 1288 by baffle weir in
intake structure, discharge capacity included
in outlet conduit and not estimated separately.

c) Outlet Conduit Drain Pipe
20-inch diameter, intake invert EL 1284 +,
discharge invert unknown, discharge capacity
not estimated.

2) Maximum Known Flood -~ unknown.

3) Ungated spillway capacity at top of dam (2 weirs
at different elevations), 4180 cfs @ EL 1311.2.

4) Ungated spillway capacity at test flood pool,
5690 cis @ EL 1313.1.

5) Gated spillway capacity at normal pool - N/A.

6) G?ted spillway capacity at test flood pool -
N/A.

7) Total spillway capacity at test flood pool, 5690
cfs @ EL 1313.1.

8) Total project discharge at top of dam, 4280 cfs
@ EL 1311.2.

9) Total project discharge at test flood pool, 7290
cfs @ EL 1313.1.

c. Elevation (feet - NGVD)

All elevations in this report are based on drawings by
Nepsco Services, Inc., which are included in Appendix B3, and are
assumed to be in approximate feet above mean sea level NGVD
(National Geodetic Vertical Datua of 1929).

1) Natural Stream Bed at Toe of Dam - D/S 1275 +
: - u/s 1280 F

2) Bottom of Cutoff Noune
a) Lowest Foundation Surface 1275 +

b) Core Wall None

1-6
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In September 1938 a flood caused severe damage to the
spillway channel downstream of the dam necessitating its re-
construction. It was decided to relocate a new spillway founded
on bedrock to the right of the old spillway. NEPSCO designed
the new spillway, but the construction contractor for this work

is unknown.

No other construction, modification, or major repair
work is known to have occurred. Refer to Section 2 of this report
for a complete discussion of the design, construction, and oper-

ation history.

i. Normal Operation Procedures

There are no known written operation and maintenance
procedures for the dam. Maintenance personnel reportedly visit
the dam weekly. Also, the Owner indicates that the dam is in-
spected annually by a private consultant. The water level in
the reservoir presently is maintained as much as 9 feet below
the spillway crest by the outlet conduit discharging into the

penstock.

Refer to Section 4 of this report for a complete dis-
cussion of operation and maintenance procedures.

1.3 Pertinent Data

a. Drainage Area

1) Location ~ Central Vermont in northwestern foothills
of Green Mountain National Forest.

2) River Basin - Sucker Brook to Lake Dunmore, then

to Leicester River, to Otter Creek,

to Lake Champlain, to Richelieu River.
3) Shape - Roughly square, 18,000 feet by 18,000 feet.
4)  Area - 10.51 square miles, or 6726 acres.
5) Topography - Fairly steep wooded slopes averaging 57

to 20% slope. Elevations vary from
EL 1293 to EL 3230.

b. Discharge at Dam Site (cfs)

1) Outlet Works

a) Outlet Conduit
3 feet-2 inches wide by 4 feet high through the
dam followed by a 4-foot diameter penstock, dis-
charge invert at penstock EL 1284, intake in-
vert EL 1284 after gate well, but normal draft
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e. Ownership

Since its construction, the dam has been and is still
owned by:

Central Vermont Public Service Corporation (CVPS)
77 Grove Street
Rutland, Vermont 05701

Attention: Donald L. Rushford, Esq.
Vice President and General Counsel
(802) 773-2711

The dam and reservoir are located on Federally-owned land

as part of the Green Mountain National Forest.

f. Operator

Day-to-day operation of the dam is the responsibility of:

J. Douglas Graham, Manager of Hydraulic Generation, CVPS

Edward Lurvey, General Hydraulic Foreman, CVPS
Both can be contacted at:

(802) 773-2711
(Same address as Owner)

- Purpose of Dam

The dam diverts all the normal flow from Sucker and
Dutton Brooks through a penstock to Silver Lake for later hydro-
electric power generation as part of the Silver Lake Hydroelec-
tric Development. (See Appendix D-1 and separate Phase I In-
spection Report on Silver Lake Dam, VI 00196.) Water is not
normally stored in Sucker Brook Reservoir. Major storage is
provided upstream of the diversion dam on Sucker Brook by a
much larger impoundment called Sugar Hill Reservoir. (See
Appendix D-1 and separate Phase I Inspection Report on Sugar
Hill Dam, VT 00176.)

h. Design and Construction History

The present Sucker Brook Dam was constructed in 1937
to replace an older concrete and rubble masonry dam at the same
location, which had been in use for the same purpose for over 20
years. The present dam was designed by ‘the New England Public
Service Corporation (NEPSCO). Construction of the dam was per-
formed by the Sanders Engineering Company under the direction of
Frank H. Mason, NEPSCO Civil Engineer.

1-4
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handwheel-operated rack gear mechanism exposed on top of the con-
trol tower. A rac.. structure and inclined intake opening on the
upstream side of the control tower permit normal draft to about

9 feet below the lower spillway crest. A Z4-inch diameter low
level drain projecting upstream from the intake structure is
limited to about 14 feet of draft below the lower spillway weir
by a baffle weir in the intake structure. The invert of the

low level drain and of the outlet conduit leaving the gate

well is about 18 feet below the lower spillway crest.

The outlet conduit is a reinforced concrete box sec-
tion 3 feet-2 inches wide by 4 feet high by about 100 feet long
from the gate well through the dam to a 4-foot diameter penstock
beginning just after the downstream toe. The foundation of the
outlet conduit is reported to be rock at the upstream end and hard
clay for the rest of its length. The penstock runs about 1.5 miles
to Silver Lake. Connection to the penstock consists of a concrete
transition to a round section, followed by a 47 3/4-inch diameter
steel pipe section about 15 feet long with a 20-inch diameter
drain pipe to the side, and then a short, partially-exposed cor-
rugated metal pipe section to the penstock. The Owner indicates
there are several such drain pipes from the penstock to the side
along its route. The penstock was originally wood stave pipe, but
it is thought to have been replaced in recent years with fully
paved and coated, smooth-flow corrugated metal pipe.

C. Size Classification

In accordance with recommended guidelines (Reference 1),
Sucker Brook Dam is classified as SMALL in size because its hy-
draulic height is 36 feet (within the 25 to 40-foot range) and
its maximum storage capacity is 54 acre-feet (within the 50 to
1000 acre-foot range).

d. Hazard Classification

In accordance with recommended guidelines (References
1 & 18) involving loss of life and economic loss, Sucker Brook
Dam is classified as having a SIGNIFICANT hazard potential. The
dam itself is located in an isolated part of the Green Mountain
National Forest and failure of the dam would cause little harm
in this area. However, the increase in flow due to a dam failure
would damage portions of Branbury State Park, increase damage to
a highway bridge on Town Route 53 and to the road on either side
of the bridge, and flood the first floors of about 8 houses along
Lake Dunmore to a depth of less than 1 foot, with the moderate
flow velocity of 7 fps probably damaging -the homes. Total eco-
nomic loss is judged appreciable. Loss of less than a few lives
is judged possible. The dam failure analysis is developed in
Section 5.5 of this report.

1-3
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Access to the dam is from Town Route 53 to the west via
a trail road up the mountain inside the Green Mountain National
Forest (see Drainage Area Map, Appendix D-1).

The popular name of the dam is Sucker Brook Diversion
Dam. The official name is Sucker Brook Dam. The popular and
official name of the impoundment is Sucker Brook Reservoir.
The reservoir is aligned along a northwest - southeast axis
with the dam located at the northwest end.

The dam is built across Sucker Brook, which is tribu-
tary to Lake Dunmore. The nearest downstream community is named
Lake Dunmore, population estimated at 50, located about 3 river
miles downstream from the dam on the western side of Lake Dunmore,
roughly opposite the mouth of Sucker Brook. The community of
Lake Dunmore is not an incorporated village but simply a group
of houses and other structures located in the Town of Salisbury.

b. Description of Dam and Appurtenances

Sucker Brook Dam is a rolled earth embankment of 'well
graded hardpan' with a rockfill downstream toe and a riprapped
upstream slope. There are two angle points in the axis of the dam
as it crosses a natural stream channel just downstream of the con-
fluence of two brooks. The dam is about 660 feet long (including
the spillway) by about 36 feet high. Top width is about 10 feet,
with an upstream slope of about 2.5H:1V and a downstream slope of
about 2H:1V.

No impervious core or zoning are known. Although
called for, no cutoff is known. The foundation of the embank-
ment is largely on ''clay hardpan'" with the left side near the
outlet works reportedly on bedrock.

At the right abutment there is an ungated chute spill-
way with two adjacent concrete weir crests 4 feet different in
elevation. The 40-foot long weir is about 9 feet below the low
point on the top of dam and the 20-foot long weir is about 5 feect
below the same point. The chute discharge channel runs down along
the right abutment and joins the natural stream channel about 500
feet downstream of the dam. The approach channel, concrete weirs,
and the discharge channel for some distance downstream of the weirs
are founded on solid bedrock. The left side (toward the dam) of
the approach channel, of the weir, and of the discharge channel
through the dam section are lined with a vertical concrete training
wall. The right side is the naturally sloped hillside.

Near the left end of the dam there is a concrete in-
take structure and control tower in the embankment near the up-
stream toe. Inside there is a 3~foot by 4-foot gate well with
a 4-foot wide by 5-foot high service slide gate controlled by a

1-2
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
NAME OF DAM: SUCKER BROOK DAM, ID NO. VT. 00212

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection Act, 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 res-
ponsibility of supervising the inspection of dams within the
New England Region. Gordon E. Ainsworth and Associates, Inc.
has been retained by the New England Division to inspect and
report on selected dams in the State of Vermont. Authorization
and notice to proceed was issued to Gordon E. Ainsworth and
Associates, Inc., under a letter from William E. Hodgson, Jr.,
Colonel, Corps of Engineers. Contract No. DACW33-80-C-0012
has been assigned by the Corps of Engineers for this work.

b. Purpose of Inspection

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

2) Encourage and assist the States to initiate
quickly effective dam safety programs for non-
Federal dams.

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

1.2 Description of Project

a. Location

Referring to the Location and Vicinity Maps at the

beginning of this report, Sucker Brook Dam is located in central

Vermont in the Town of Salisbury, Addison County, about 3 miles
east of the community of Salisbury. The dam at its maximum
section is at Latitude 43 degrees - 54.1 minutes North, Longi-
tude 73 degrees - 2.5 minutes West.

1-1
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ditions, 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 will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the es-
tablished 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 ex-
isting fences and railings and other items which may be needed
to minimize trespass and provide greater security for the fa-
cility and safety to the public. An evaluation of the project

for compliance with OSHA rules and regulations is also excluded.
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1)
2)
3)
4)
5)
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Maximum Tailwater
Normal Pool (site inspection 11/7/79)
Full Flood Control Pool
Spillway Crest (ungated chute spillway)
- lower weir
- upper weir
Design Surcharge
Top of Dam - low point
- high point
- design

Test Flood Surcharge

d. Reservoir (length in feet)

Normal Pool

Flood Control Pool

Spillway Crest Pool (lower weir)
Top of Dam

Test Flood Pool

e. Storage (acre-feet)

Normal Pool

Flood Control Pool

Spillway Crest Pool (lower weir)
Top of Dam

Test Flood Pool

f. Reservoir Surface (acres)

1)
2)
3)
4)
5)

Normal Pool

Flood Control Pool

Spillway Crest Pool (lower weir)
Top of Dam

Test Flood Pool

1-7
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Unknown
1293 +
N/A
1302
1306
Unknown
1311.2
1312.3
1312

1313.1

300 +
N/A
500

I+

700

1+

800

N/A
21
54
63

1.1
N/A
3.0
4.5
5.0

1+
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g. Dam
1) Type - Earth.
2) Length - 660 feet including spillway.

3) Height - Hydraulic Height - 36 feet.
- Structural Height - 36 feet.

4) Top Width - About 10 feet.

5) - Side Slopes - Upstream - About 2.5H:1V.
- Downstream -~ About 2H:1V.

a) Approximate Volume of Dam - 30,000 cubic yards.

6) Zoning - None known. Design called for pervious
upstream and downstream shells. But
description by Barrows during construc-
tion indicates dam is homogeneous ''clay
hardpan' . with rockfill downstream toe
and riprap upstream.

7) Impervious Core - See Zoning.

8) Cutoff - None known. Concrete cutoff was called
for in locations where embankment was
founded on rock.

9) Grout Curtain - None.

10) Other - Foundation of embankment is largely on
"clay ha=dpan'" and spillway is on bedrock.
Left side of embankment r=ar outlet is on
bedrock.

h. Diversion and Regulating Tunnel - N/A

i. Spillway

1) Type - Chute, with two adjacent concrete overflow
weir control sections at different eleva-
tions, founded on rock.

2) Length of Weirs - lower weir - 40 feet.
- upper weir - 20 feet.

4

SO 3) Crest Elevation - w/o flashboards

' lower weir - 1302
5 upper weir - 1306
F w/ flashboards - N/A

1-8
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4)
5)

6)

7)

Regulating Outlets

Gates - None.

P R T T O T TR oo Iy W ar =

Upstream Channel - Natural bedrock-bottom approach

section with reinforced concrete

training wall on left side of

control section and natural hill-

side on right.

Downstream Channel - About a 500-foot long chute,

founded partly on rock, along
right abutment with a natural

bottom narrowing in width away

from spillway. Left training
wall 1is reinforced concrete
along dam section, right side
is natural hillside.

General - No comment.

1)

2)

Low Level Drain

a) Invert - Intake EL 1284, Discharge EL 1284.

Baffle weir in intake structure per-
mits draft only to EL 1288.

b) Size -~ 24-inch diameter.

c) Description -~ Steel pipe stub about 25 feet long
from upstream toe of dam to intake
structure, with the intake struc-
ture discharging through the gate
well into outlet conduit under dam.

d) Control Mechanism - None itself.

gate in gate well.

e) Other - No comment.

Outlet Conduit

a) Invert - Intake EL 1284 after gate well, Dis-

b) Size -

charge EL 1284. Rack structure and

intake opening just upstream of gate
well pernit normal draft to about EL
1293. Draft to EL 1288 by low level
drain limited by baffle weir.

3 feet-2 inches wide by 4 feet high.

1-9

Control pro- B
vided by outlet conduit slide i
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c)

d)

e)

Description < Reinforced concrete box section

about 100 feet long from gate well
through dam section. At downstream
toe, there is a concrete transition
section from rectangular box to a
47 3/4-inch diameter steel pipe sec-
tion about 15 feet long. This steel
pipe is then joined with a short,
partially-exposed corrugated metal
pipe section to a 4-foot diameter
penstock about 1.5 miles long to
Silver Lake. The penstock dischar-
ges at about EL 1270 into an open
channel just short of Silver Lake.
Penstock was originally wood stave
pipe, but it is thought to have
been replaced in recent years with
fully paved and coated, smooth-

flow corrugated metal pipe.

Control Mechanism - 4-foot wide x 5-foot high

slide gate in the gate well
at the upstream end, which
is controlled by a handwheel-
operated rack gear mechanism
on top of the control tower
directly ebove.

Other - No comment.

Qutlet Conduit Drain Pipe

a)
b)

c)

d)

e)

Invert - Intake EL 1284 +, Discharge invert unknown.

Size - 20-inch diameter.

Description - Steel pipe from bottom of 47 3/4-

inch diameter steel pipe section
(between outlet conduit and pen-
stock) discharging into the stream
channel downstream of the dam to
the right of the penstock.

Control Mechanism - A normally-closed cover or

Other -

No com

bulkhead accessible through
a manhole in the top of the
47 3/4-inch diameter steel
plpe section.

ment.
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SECTIbN 2

ENGINEERING DATA

2.1 Design Data

The present Sucker Brook Dam was designed in about 1937
for the current owner, Central Vermont Public Service Corpor-
ation (CVPS), by the New England Public Service Corporation
(NEPSCO), to replace an older concrete and rubble masonry dam
which had been in use for over 20 years. NEPSCO was thought
to be the present New England Power Service Corporation, located
at 25 Research Drive, Westborough, Massachusetts 01581, telephone
(617) 366-9011. They were contacted, but they indicated that
they could find no data on the dam. Subsequently, it was learned
that they are not the successors to NEPSCO. The present business
status and location of NEPSCO is unknown.

The only available data covering the design and construction
of the dam is included in Appendix B3. It consists of copies of
a letter (starting on Appendix B3-9) and a report (starting on
Appendix B3-11) on construction. This material was prepared by
H.K. Barrows, Consulting Engineer of Boston, in 1937 during and
just after the completion of construction. A CVPS petition to
the Vermont Public Service Commission for authority to construct
the dam contains some additional data and is included starting
on Appendix B3-1l. Included with this petition were a drainage
area map (see Appendix B3-5) as well as some design plans, sec-
tions, and details (see Appendices B3-6 through 8). The order
approving the dam construction from the Vermont Public Service
Commission is included as Appendix B3-18.

No other design data or drawings were available. The con-
struction specifications were not available.

2.2 Construction Data

a. Initial Construction

Construction of the dam for CVPS was completed in 1937.
The dam was constructed by the Sanders Engineering Company under
the direction of Frank H. Mason, NEPSCO Civil Engineer. The resi-
dent engineer and superintendent are identified on Appendix B3-16.
The present business status and location of Sanders Engineering
is unknown.

Background data on the original construction is contained
in the letter, report, and CVPS petition discussed in Section 2.1.
The original construction included an embankment with a maximum
reported height of approximately 40 feet at design top EL 1312,
an embankment length of about 400 feet, a concrete spillway with
a 150-foot long crest at EL 1306, and an outlet conduit through

2-1
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the dam to a wood stave penstock: The old concrete and rubble
masonry dam was left in place about 50 to 100 feet upstream of
the embanknent.

No other records on the original construction of the
dam are known.

b. Modifications

In September 1938 a flood occurred which ''caused the
spillway channel below the dam to be so badly washed as to necessi-
tate' reconstruction and relocation of the channel and the spillway.
A letter by H.K. Barrows in November 1939 (see Appendix B3-19) des-
cribes the damage which occurred, the new design, and the construc-
tion of the spillway improvement.

The new spillway was designed by NEPSCO in 1939. Con-
struction was completed by November 1939 under the direction of
NEPSCO engineers. However, the construction contractor for this
work is unclear. On Appendix B3-21, a "Mr. Merry" is identified
as "Contractor', but it is not evident whether he was the actual
contractor or just the superintendent.

The new spillway construction resulted in addition of
a second bend point and lengthening of the embankment to its pre-
sent total of about 600 feet. The new spillway consisted of two
adjacent concrete weirs located to the right of the old spillway ?
(now embankment), with crests 40 and 20 feet long at EL 1302 and : o]
EL 1306, respectively. The lower weir had 4-foot high pin-type -7
flashboards when it was constructed originally, but they have '
been subsequently removed and their supports have been cut off at
the weir crest. One design plan of the new spillway by NEPSCO o
was included with Barrows' Report of November 1939 and is included ®
as Appendix B3-23.

The original wood stave penstock about 1.5 miles long to
Silver Lake is thought to have been replaced in recent years with
fully paved and coated, smooth-flow corrugated metal pipe.

i e
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No records of any other modifications to the dam are S
known. o
c. Repairs and Maintenance 223
No records of any repairs to the dam are known. E:
d. Pending Remedial Work 3ﬁ
The Owner has no plans for any pending remedial work. ?f
2 3
[
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2.3 Operation Data

‘ a. Inspections

Only one inspection report was available and it is
included starting on Appendix B3-24. The report was prepared
by Stephen H. Haybrook, on behalf of the State of Vermont, on
April 17, 1951. It contains some general data, a historical

- brief, and a description of the dam. It was stated in the re-
port that the '"dam appears in a good condition' but that ''the
discharge channel may be subjected to erosion in flood time but
the safety of the dam from such a condition would not be affec-

‘ ted.' The report contains the concluding statement that 'there
- is no appreciable change in the stability of this dam since its
construction."

The Owner indicates that the dam is inspected annually
by the firm of Kleinschmidt and Dutting, Engineering Consultants,
o 70 Main Street, Pittsfield, Maine 04967, telephone (207) 487-3328.
e However, the Owner did not make the results of those inspections
available for review.

b. Performance Observations

: There is no instrumentation in the dam. Other than
B observations made during the inspection previously discussed in
' Section 2.3.a, there are no other known performance observations.

c. Water Levels and Discharges

There are no known records of routine water levels and
) discharges from the dam.

- d. Past Floods

Other than the brief account of the September 1938
flood in Barrows' report on spillway improvement (see Appendix
B3-19), there are no other known records of past floods at the
dam.

e. Previous Failures

There are no known previous failures of the dam.

2.4 Evaluation

a. Availability

- As listed on Appendix Bl, various engineering data and
» records are available in the files of the Dam Safety Engineer of
the Vermont Department of Water Resources, of the Vermont Public

e e A R A AR AR RS TS Rl




Service Board, and of Vermont Public Records. This data was

“ reviewed, and copies of the records significant to the dam are -
included in chronological order in Appendix B3. Discussion of 'Sﬁ

the data starts at the beginning of this section of the report. "

The Owner was unwilling to make their annual inspection reports )

or other data on file available. The Owner did make one drawing S
available for review during the field inspection, but the Owner ]

would not allow it to be photographed and would not release it ':*

- for subsequent review. R

b. Adequacy

Available data consisted of a letter and two reports
on construction of the dam and relocation and construction of the

new spillway 2 years later, including poor copies of four various R
design/construction drawings, together with one report of an in- S
spection some years later. Such data as the design calculations, 0
construction specifications, detailed data on the foundation and T
embankment soils, and detailed operation and performance data j{l
v were not available. The lack of such in-depth engineering data "®
does not permit a comprehensive review. Therefore, the adequacy 7’1

of this dam could not be assessed with respect to reviewing
design, construction, and operation data.

C. Validity

Based on field observation and checking, the limited 1%51
data available generally appears valid. Some exceptions noted
are:

1) Original data in Appendix B3 indicate that the

| dam crest was intended to be at EL 1312, 10 feet

. higher than the lower spillway crest. Field
measurements (see Appendix B2) show that the
crest is non~level with the low point at EL
1311.2, 9.2 feet above the lower spillway crest.
Also, original data indicate a maximum embankment

- height of 40 feet. From present analysis it

o appears that the structural height of the embank- .
ment is only about 36 feet to the actual low point ool
of the dam crest, or about 37 feet to the design
crest at EL 1312.

1
Lo
| ENEA

2) Existing engineering data indicate a total drain-
age area of 8.7 to 9.0 square miles and a drainage
area tributary to Sugar Hill Reservoir of 2.3 to
2.5 square miles (see Appendices B3-3, B3-11, and
B3-24). As discussed later in Section 5.1, present

] measurement yields about 10.51 square miles total .
' (as much as about 21% more than reported) and ,P,
2.97 square miles to Sugar Hill Reservoir (as -
much as about 29% more than reported).
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SECTION 3 %
,ﬁ ' VISUAL INSPECTION T

3.1 Findings
a. General

Sucker Brook Dam was inspected on November 7, 1979.

The inspection party (see Appendix A-1l) was accompanied by two

representatives of the Owner: Mr. J. Douglas Graham, Manager

of Hydraulic Generation, and Mr. Edward Lurvey, General Hydraulic .
Foreman. Also present was Mr. Peter Barranco, Jr., Dam Safety I
Engineer of the Vermont Department of Water Resources. The i{f
weather was drizzly and overcast and the temperature was about i
45° F. The water surface was very low at about EL 1293, about
9 feet below the lower spillway crest. The Visual Inspection -
Checklist is included as Appendix ¢, while selected photos taken Y
t during the inspection are included in Appendix C. Appendix C-1 SR
is a photo index map. The Overview Photo at the beginning of if‘
the report as well as a couple of the photos in Appendix C are
aerial photos taken from a helicopter on November 30, 1979.

MNP b

b. Dam

n‘ In plan view this dam contains two bends, or angle
points (see Overview Photo and Appendix C-1). At the rightmost

- angle point there exists a concrete wall which appears to pass

o entirely through the embankment transversely. Photo C-2A (ex-
treme left center) shows the upstream end of the wall. The

| crest of the dam extends above the top of the wall about 3 to

: 4 feet. Photo C-2B is a detail of the upstream end which ex-
tends into the reservoir behind the dam. A large hole was
found immediately to the right and underneath the upstream end
of this wall. The hole is about 8-inch diameter and extends
into the ground at least 2 feet. It is possible that this hole

_ is the upstream end of a hole that passes through the dam along

: this wall. Inspection of the potential downstream exit points

. of any such hole revealed the presence of heavy riprap in those

areas.,
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Inspection of the upstream end of this wall during
periods of high water is indicated. It may be possible to ob-
serve small whirlpools above the hole if significant flow is
occurring. Also, dye could be added above the hole to determine
whether it moves downward into the hole.

On the downstream side of the dam about 30 feet left
from the above-described wall and behind the vehicles shown in
Photo C-3A, about 10 to 20 feet downstream from the apparent toe-
line, three 6-inch diameter holes were found in the ground. These

P P
LR !.1 .
e tat L T, .
P A .
Adeabodoadod 0ol 4 0 o

2 4

3-1 °

T ) eTe Tt e -t B . LT .
. Y .. . . S R R o R o T e TR IRt b
..... e e e e NS N - DT RN AP Y .J

R .. - . - .
e e e . ala A - B A - . . L
- B e A SV N TP SO W WA SN, € A T AL N T T o L . N :

FULFAN P TN V- SRR Wl N T P




R

OIS

Y

appeared to be animal holes. One of these holes had numerous
rocks in the bottom. It seems that topsoil had been placed over
rockfill and that the topsoil had locally eroded into the larger
openings. There was no reason to suspect that these holes were
connected in any way with the upstream side of the dam.

Near the upstream toeline of the dam, opposite the
person on the crest in Photo C-3B (near the left angle point in
the dam), several small scarps have developed. The location of
the scarps is also shown in Photo C-4A where the person in the
orange raincoat is standing. These scarps are 6 to 18 inches
high and extend for a longitudinal distance of about 15 feet.
One scarp is about 3 feet downstream and another about 6 feet
downstream from the toeline. The material in the reservoir
bottom and in these scarps is highly organic. They appear to
be localized slumps caused by placement of fill over peaty or-
ganic soil that seems to form part of the bottom of the reservoir.

The downstream slope of the dam is shown in Photos C-5A
and C-5B, which overlap to display a continuous view of the slope.
The slope is covered with brush-about 6 feet in height, and stumps
up to 8-inch diameter are found sporadically throughout. A few
bare spots were found on the slope, but no significant erosion
has occurred. On the downstream portion of the slope, up to
about 15 feet above the downstream toeline, rock cover exists
which now has been substantially overgrown. Some of the rock
cover is seen at the lower left in Photo C-5A. Another view
of the downstream slope, looking from right to left, is given
in Photo C-4B. The rock cover is evident in most of the photo.

Riprap covers the entire upstream face. Some of the
riprap is shown in Photo C-6B. In many locations the riprap is
covered with loam and brush, and it is, therefore, difficult to
see without close inspection. There was no way to judge whether
a properly graded filter was placed beneath the riprap.

The original plans (1937) indicate that riprap was
placed on the entire upstream face, but no mention was made of
filter material. The hardpan in the embankment, against which
the riprap was placed, was noted to be '"well graded."

Leakage was observed exiting from the rock cover at
the downstream toeline at a rate of about 4 gpm. The seepage was
clear. The discharge channel and some ponded water downstream
are shown in Photo C-6A.

(o Appurtenant Structures

1) Intake Structure and Control Tower

The intake structure and control tower are one
and the same concrete structure located just upstream of the dam
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near the left end (see Overview Photo). The actual intake is
an inclined port just upstream of the control tower covered by
a large wooden trash rack structure (see Photo C-7A). The in-
spection checklist for the intake is on Appendix A-4. The in-
spection checklist for the control tower is on Appendix A-5.
Only the outside of the intake structure and control tower were
inspected. The inside was not readily accessible and was also e
partially submerged. For similar reasons, the 24-inch diameter i
low level drain pipe projecting upstream from the bottom of the
intake structure was not inspected. As discussed later in Sec-
tion 3.1.d, the inlet to this low level drain may be buried by
sediment. :

) -‘. l 'v‘. . ". ..,' '-"’

From what was readily visible, the intake struc- i:
ture and wooden trash rack are in fair to good condition. As 1
seen in Photo C-7A, leaves and trash had collected against the
rack structure and were causing some flow obstruction. The
low water level and the partially exposed reservoir bottom,
that appears like a bog, aggravate this condition. The inclin- o
ed steel trash rack shown directly over the intake by the design/ ‘®
construction drawings (sece Appendix B3-8) was not noted during the =
inspection.

The outside of the concrete control tower is in
good condition, except for deterioration at the support seat for
the service bridge (see Photo C-8A) and for a vertical crack ®
on the left side of the tower (see Photo C-8B). Deterioration T2
on the right side of the support seat was about as advanced "
as that shown on the left side by Photo C-8A, except that the o
loose concrete had not fallen off yet. The vertical crack on
the left side of the tower starts at a railing post socket on
top and appeared to narrow toward the base. No leakage was ®
observed, since the water level inside the tower was lower than w3
the ground at the base of the tower. o

On top of the control tower there is a handwheel-
operated rack gear control mechanism (see Photo C-7B), which
operates the service slide gate in the gate well directly under-
neath. The handwheel was secured with a padlocked chain and
was not operated, but the entire mechanism appeared in service-
able condition. The service gate appeared to be fully open
during the inspection.

The lower horizontal pipe railing on top of the
control tower toward the intake was not secured on its left end.
Welds are broken and a section of railing is missing at this
point. (Just visible in Photo C-7A.)

3-3




2) Service Bridge

The service bridge is a wood-decked walkway sup-
ported on open web beams spanning about 20 feet from a point
Just upstream of the dam crest to a seat on the control tower.
(See Photos C-3B, C-4A, and C-7A.) The inspection checklist is
on Appendix A-9.

The concrete seat on the control tower is deter-
iorated, as seen in Photo C-8A and already discussed in the pre-
vious section. The wooden deck planking appeared sound except
for one or two planks near the control tower. Some other planks
felt loose. The deck planking appeared to be bare wood.

3) Outlet Conduit

The outlet conduit consists of a concrete box
section 3 feet-2 inches wide by 4 feet high running from the
gate well in the bottom of the control tower through the dam to
a 4-foot diameter penstock starting just downstream of the down-
stream toe. The penstock ruans about 1.5 miles to Silver Lake.
The outlet conduit was not inspected, because access was very
difficult and it appeared to be almost completely full of water.
The connection between the outlet conduit and the penstock is
partially exposed at the downstream toe and is visible in Photos
C-4B and C-9A.

4) Spillway and Discharge Channel

The chute type spillway is at the right abutment
of the dam (see Overview Photo). The spillway counsists of a
short approach section, two adjacent concrete weirs at different
elevations, and a long chute discharge channel. The inspection
checklist is on Appendix A-8.

Photo C-9B shows the approach channel. The floor
of the channel is natural bedrock and is obscured, but not sig-
nificantly obstructed, by grass and weeds.

Photo C-10A shows the lower spillway weir. The
remains of the pin-type flashboard supports that have been cut
off are visible. At the left in Photo C-10B can be seen the
upper spillway weir. Both spillway weirs were in good condition.

The left training wall of the spillway is visible
in Photos C-10A, C-10B, and C-11B. Next to the approach section
and the weir, the training wall is in good condition. Downstream
of the weir on the left of the discharge channel there are several
problems. First, there is spalling at two counstruction joints,
one near the first break in slope of the wall top downstream of
the weir and the other about 30 feet from the downstream end of
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the wall. The joint near the first break in slope is shown in
Photo C-11A, which is typical of the condition at the other N
joint further downstream. b

Second, there is significant efflorescence and
hairline cracking in the training wall for about 10 feet down-
stream of the second break in slope downstream of the weir. This ]
is just visible in Photo C-10A to the right of a small evergreen
tree growing next to the wall. ®

Third, at the downstream end of the wall shown in N
Photo C-11B, there is a transverse crack and the wall is tilted wU
slightly into the discharge channel. The bottom of the wall is o
undermined at the end, as seen in Photo C-12A. This wall re- =
quires maintenance to prevent accelerated deterioration. Y

There were several logs lodged in the discharge
channel just downstream of the weir (see Photo C-10B). Also,
there were small evergreen trees and brush growing on the left
side next to the training wall (see Photo C-11B).

T g
Ak i

d. Reservoir Area

It appears that there is well over several feet of
sedimentation in the bottom of the reservoir. The design/con- .
struction drawings in Appendix B3 indicate that the lowest part L
of the bottom is about at EL 1280 just upstream and to the right »
of the intake structure and control tower, at about the natural : j
confluence of Sucker Brook and Dutton Brook. Part of the bottom .
was visible above the water in this area during the November 7 o
inspection (see Photo C-3B) and during the aerial photo trip on ]
November 30 (see Overview Photo). The water elevation is judged < -
to be about the same on both occasions and about at EL 1293, ®
slightly above the invert of the intake port (water visible B
through the racks spilling into the intake in Photo C-7A). This -
suggests that sedimentation may be built up to as much as 13 feet
deep with an average level perhaps several feet lower at about EL
1290. Such a sediment level would bury the inlet of the 24-inch
diameter low level drain, which has a top elevation of about 4
EL 1296, located about 25 feet upstream of the intake structure. :
(Area visible in Overview Photo and Photo C-7B). The inlet of
the low level drain was not readily evident from shore during T
the field inspection, and the reservoir bottom was too soft to T
allow approaching the suspected location of the inlet.

L4
Therce does not appear to be any potential hazard due 9
to backwater floodiny of the reservoir. Also, other than Sugar ]
Hill Dam located about 2.7 miles upstream on Sucker Brook (sce
Appendix D-1), no features were observed that might cause ex-
cessive alteration of the drainage arca or increascd inflow. ®

(See separate Phase I Inspection Report for Sugar Hill Dam, VT
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00176.) No potential landslide areas were noted around the
reservoir.

1
P

A

e. Downstream Channel

All the normal flow from Sucker Brook Reservoir (i.e.,
all the normal flow of Sucker Brook and Dutton Brook) is diverted
through a 4-foot diameter penstock about 1.5 miles long around
a mountain to Silver Lake located to the southwest (see Appen-
dix D-1). The beginning of the penstock is shown in Photo C-9A.
Any release from the drain pipe at the start of the penstock
or seepage from the dam would follow approximately the old
natural stream channel of Sucker Brook (visible to the right e
of the penstock in Photo C-9A and in the vicinity of ponded 4
water in Photo C-6A). About 500 feet downstream of the dam, D
the spillway discharge channel joins Sucker Brook from the
right (see Overview Photo).

. v,_‘
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From the dam to Lake Dunmore, a distance of about
2 stream miles, Sucker Brook is generally a rocky, sometimes ,
steep channel that is heavily wooded on both sides. For a ®
map of the downstream channel, refer to the Drainage Area Map, '
Appendix D-1, which also indexes photos that cover the down-
stream area.
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About 0.6 of a mile downstream of the dam (just below 4
Sta 26+00), Voters Brook joins Sucker Brook. About 1 mile LD
downstream (almost to Sta 56+00), an unnamed tributary joins
Sucker Brook from the north. Also, approximately at this point
any flow from Silver Lake would join Sucker Brook from the south.

O

About 1.6 miles downstream (Sta 85+00), Sucker Brook
runs under a bridge on Town Route 53 (formerly a State highway,
see Photo C-12B). Before reaching the bridge, Sucker Brook
drops down from the mountains over so-called Lana Falls. Photo
C-13A is an aerial overview looking upstream, which shows the
mountains in the background and the low-lying area on the
shores of Lake Dunmore in the foreground.

S ."",'.4'.’—.‘
Lo

®
]

Photo C-13B is a closer aerial view of the mouth of
Sucker Brook where it flows into Lake Dunmore, and the adja-
cent low-lying houses and hazard area.

3.2 Evaluation

The hole that was observed benecath the upstream extension T
of the left training wall of the original spillway should be -
investinated to sce if it passes through the dam and is a po-
tential seepage path. Observation during periods of high water .
together with dye testing should be tried. »
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TABLE 5.2 5:
SUCKER BROOK DAM N
DAM FAILURE ANALYSIS o
CONDITIONS — Top of Dam Elev. 1311.2 ( lowest point of non-level top ) !’
Spillway Crest Elev. 1302 .
Total Project Discharge Capacity less
Diversion Flow at Top of Dam = 4180 cfs & iy
due to two spillways. Outlet works closed. i‘
Time Approx . Max. Water Surface
Approx.| to ' i :
Peak Peak Top | Avg. S
Flow Flow Elev. Depth | Width | Vel. 5
(cfs) (hours (feet) (feet) | (feet)| (fps) :
PRIOR FLOW AT TOP OF DAM J
Inflow = Outflow = Total Project Discharge .
Capacity less Diversion Flaw at Top T
of Dam i
Start Routing at Top of Dam .lj..l
Dam 4180 -- 1311.2 27.2 -- -- o
Sta 26400 4180 -~ 1125.3 5.3 -- 28 ;44
Sta 80+00 4180 -- 644.1 4.] -- 38 e
Sta 85100 Hwy Bridge 4180 - 600.6 2.6 | ~- 12 ~
Sta 93+00 Houses 4180 -~ 580.5 2.5 -- 7 N
g
4
BREACH AT TOP OF DAM L
Inflow = zero :'_:‘_‘:
Start Routing at Top of Dam "
Start Breoch W.S. at Top of Dam L"z'l'.:
Time of Failure = 0.00 hour . 3
Breach Time = 0.023 hour v
Breach Width = 100 feet R
Breach Depth = 27.2 feet B
Trapezoid, 0.5H:1V side slopes 1
Dam 28,000 | 0.02 1311.2 27.2 -- -- L
Sta  3+00 - - - -~ - -] 2,
Sta 26+00 16,600 }.0.03 1130.1 10.1 70 40 1
Sta 56400 11,100 | 0.05 899.5 4.5 1200 25
Sta 72+00 10,000 { 0.07 809.5 9.5 1 50 37 e
Sta 80+00 10,000 | 0.07 646.1 6.1 60 46 o
Sta 85+00 Hwy Bridge 10,000 | 0.07 601.2 3.2 |570 14 L
Sta 93+00 Houses 7,600 { 0.10 581.1 3.1 | 910 7 ) j;
. '_'TS
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points. It must be done by judging the calculated quantity, depth,
width, and velocity of flow against the real channel cross section R
as it exists. - =

b. Results of Analysis

The results of the dam failure analysis using the HEC-1
DB program are summarized in Table 5.2. PRIOR FLOW AT TOP OF DAM
establishes initial conditions downstream due to steady state total -
project discharge capacity, less diversion flow, at the top of dam ST
with no dam breach. The computer input and selected pages of the
computer outut start on Appendix D-32. 1In Table 5.2 only the .
results at the more important stations are summarized. S

BREACH AT TOP OF DAM is a major sudden failure of the T
dam under the conditions previously discussed in Section 5.5.a. "
Results are summarized in Table 5.2 for all stations, with the
computer input and selected pages of the computer output starting
on Appendix D-37.

From the computer listing and plot of the breach hydro- e
graph on Appendices D-39 and D-40, note that the standard calcu- e
lation interval selected (1 minute = 0.017 hours) was short enough
to permit the interpolated breach hydrograph at the standard time
interval to closely approximate the computed breach hydrograph.
Only the interpolated breach hydrograph is routed downstream.

Appendix D-41 is a computer plot of the complete outflow
hydrograph during and after the breach.

C. Hazard Evaluation

For a sudden major dam failure, BREACH AT TOP OF DAM, ®
the computed maximum water surface elevation for each downstream e
station is tabulated in Table 5.2 (Sta 3+00 not used for breach R
routing) and is plotted on each cross section beginning on Appendix A
D-28. The top widths of flow determined from each cross section
are tabulated in Table 5.2 and are plotted on Appendix D-1 to define ]
the limit of the hazard area, i.e., the limit of flooding due to the )
dam failure. Also, the computed water surface is shown on the T
channel profile, Appendix D-31. Y

The average velocity of peak flow (flow divided by total L]
flow area) is also listed in Table 5.2 for each downstream station RN
for both flow cases. For the dam breach case, the flow area )
calculation is shown on each cross section plot starting on Appen-
dix D-28, and consists of storage for the channel reach defined
by the cross section divided by reach length. The channel storage
was computed by the HEC-1 DB program for both flow cases.

Just prior to the dam breach, outflow from the dam was e

4180 cfs, and flow 2600 feet downstream was about 5.3 feet deep
at about 28 fps. After the breach, peak outflow from the dam

5-9 .
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dam was routed downstream using the HEC-1 DB program. Stream con-
ditions just prior to and after the assumed failure were compared.
Corps of Engineers' criteria call for breaching the dam with no
inflow flood and with the water surface static at the top of the
dam, or static at the test flood pool if a test flood of full PMTF
does not overtop the dam. Since the overtopping analysis shows
that the test flood cf one-half PMF does overtop the dam, the dam
breach was begun at time zero with the water surface at the top
of the dam. The contents of the reservoir were routed through
the breach as the breach progressed.

To model a sudden major dam breach, maximum breach
geometry was selected as follows: constant trapezoidal shape
with moderate 0.5H:1V side slopes, breach width across the
bottom of the trapezoid equal to the bottom width of the
original valley (approximately 100 feet), and a breach depth
below the low point on top of the dam equal to 27.2 feet (down
to EL 1284), which approximates a full depth failure that would
almost completely drain the reservoir. Breach geometry is illus-
trated on Appendix D-36.

Breach time, .or time for the breach width to progress
from the top to the bottom of the dam, was selected so that the
peak outflow using the HEC-1 DB program would approximate that
computed by the Corps of Engineers' '"Rule of Thumb'" method using
the same breach width and depth, plus additional flow equal to
total spillway capacity at top of dam, since the breach could be
located separate from the spillway. The selection of breach time
is shown on Appendix D-36. Rule of Thumb peak breach outflow is
about 23,900 cfs. Additional flow due to spillway capacity is
4180 cfs. Therefore, total peak outflow from the dam is about
28,000 cfs. A breach time of 0.023 hours, or 1.38 minutes, was
selected for the HEC-1 DB program, which results in a peak outflow
of about 28,000 cfs.

The inputted cross sections defining average downstream
channel reaches were developed from and are located on the USGS
map included as Appendix D-1. Hand plottings of the cross sections
start on Appendix D-27, while Appendix D-31 is a profile of the
downstream channel. Normal depth channel routing was perfoimed
by the HEC-1 DB program using the Manning's n values for left
overbank, channel, and right overbank as listed on each cross
section plot. The overbank points and the actual channel sec-
tion in between are only an approximation of the true natural
channel. This is because of the constraints of the small scale
USGS map that the cross sections were developed from and of the
limited 8-point cross section accepted by the program. The
third and sixth point on each cross section are defined as
the overbank points. Therefore, distinguishing between in-
channel and overbank flow cannot be done reliably by simple com-
parison of computed water surface depth with the defined overbank
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TABLE 5.1

[ ]

SUCKER BROOK DAM '.‘::

OVERTOPPING ANALYSIS i-:‘::

CONDITIONS — Totc) Drainage Area = 10.51 Square Miles including Sugar Hill (e) _.._

Reservoir and its Total Drainage Area of 2.97 Square Miles.
Start Routing at Spillway Crest Elev. 1302,
Top of Dam Elev. 1311.2 ( lowest point of non~{evel top )
Total Project Discharge Capacity at Top of Dam = 4280 cfs +
due to two Spillways and Outlet Penstock Fully Open. .

Some Values Rounded from Computed Results.

TEST FLOOD L

ONE-HALF PMF @ o

INFLOW l

24-hour Rainfall ( inches ) 10.6 &) B

24-hour Rainfall Excess ( inches ) (c) 8.0(d) .“i

(cfs) 7290 ®

Peak Inflow csm) 694 :

OUTFLOW e

(cfs) 7290 , ' 1

Peak Outflow (csm) 694 1

Time to Peak Outflow ( hours ) 19.00 j

Maximum Storage (acre-feet ) 63 ;“3]

Max. W.S. Elevation ( feet-NGVD ) 13131 ]

Minimum Freeboard ( feet ) overtopped ;

Maximum Depth over Dam ( feet ) 1.9 ~.4‘

Duration of Overtopping ( hours ) 5.00 «

{0) One<-half of full PMF tofcl runoff, including base flow. For one-half PMF base flow =2 cfs *_j
per square mile = 21 cfs = .

(b) Approximation assuming total losses are the same as for fhe full PMF, Full PMF 24-hour rainfall

equals 18.5 inches.
(c) Rainfall Excess = Rainfall for the Reservoir Surface. For the rest of the drainage area, losses are

assumed to be 1.0 inch initially and 0.1 inch per hour thereafter.
(d) Equal to one-half of full PMF value. Full PMF 24~hour rainfal! excess for the land surface

equals 15.9 inches.
(e) Sugar Hill Dam: Minimum Freeboard = 0.8 foot, peak inflow = 2160 cfs, and peak outflow = 2020 cfs o

Routing started with W.S., ot spillway crest Elev. 1768,
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critical flow over a broad-crested weir) and resulting dis-
charge capacity are included as Appendix D-12. The outlet
works were assumed closed. Any flow over the dam was computed
by the program assuming critical flow over a non-level danm
crest.

Flow from Sugar Hill Reservoir through Subarea 3
to Sucker Brook Reservoir was modeled by the HEC-1 DB program
using normal depth channel routing. The inputted cross sections
defining average channel reaches were developed from and are
located on the USGS map included as Appendix D-1. Hand plot-
tings of the cross sections are included on Appendices D-13
and D-14. The construction and limitations of the cross sec-
tions are the same as for the downstream cross sections used
in the dam failure analysis as explained later in Section 5.5.a.

f. Overtopping Potential

The results of the overtopping analysis using the HEC-1
DB program are <rmmarized in Table 5.1. The overtopping analysis
computer in; wnd complete output for the test flood of one-halt
PMF are incluaged starting on Appendix D-15.

As noted from Table 5.1, the test flood of one-half
PMF overtops the dam by a maximum of about 1.9 feet with duration
of overtopping of about 5 hours. Peak inflow for the test flood
is 7290 cfs, or 694 csm (cfs per square mile). Peak outflow is
unaffectred by reservoir routing and is the same as peak inflow,
or 7290 cfs, or 694 csm, and occurs about 19 hours after the
start of the storm. The peak portion of the inflow and outflow
hydrograph for the test flood of one-half PMF is shown by the
computer plot on Appendix D-23. Total project discharge capacity
at the top of the dam is due to the two-level chute spillway plus
the outlet penstock fully open, and is equal to 4280 cfs, or 597%
of the test flood peak outflow.

As indicated by footnote (e) on Table 5.1, the test
flood of one-half PMF does not overtop Sugar Hill Dam, but re-
sults in a minimum freeboard of 0.8 of a foot. Peak inflow is
about 2160 cfs. Peak outflow is reduced very little by reservoir
routing to about 2020 cfs. Therefore, it appears that Sugar
Hill Dam and Reservoir, when starting with a water surface at
the spillway crest, does not provide significant flood reduction
for Sucker Brook Dam under test flood conditions of one-half
PMF.

5.5 Dam Failure Analysis

a. Failure Conditions

In order to evaluate the downstream hazard, the flow just
prior to and then due to an assumed major failure or breach of the
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square miles or less and was used for this actual 10.5l-square-
mile drainage area) were inputted to the program as percentages
of the index PMP in accordance with HMR 33. A storm reduction
coefficient was then applied internally by the program in order
to transpose or center the storm over the actual total drainage
area. Thus, the corrected 24-hour PMP for the actual total
drainage area became 18.5 inches.

In accordance with accepted practice, floods as ratios
of the PMF (e.g., one-half PMF) were taken as ratios of runoff,
not of precipitation. The HEC-1 DB program applies the ratio to
total runoff, including base flow. This method of applying the
ratio introduces an increasing error in base flow as the ratio
of the PMF gets smaller. However, this error was eliminated by
inputting twice the desired base flow to the full PMF, so that
one-half PHF, the test flood, would have the correct base flow.

All precipitation was distributed by the program using
the Standard Project Storm arrangement of EM 1110-2-1411 (Refer-
ence 13), including the percentage distribution for the maximum
6-hour precipitation, and by both the arrangement and percentage
distribution from HYDRO-35 (Reference 6) for the maximum l-hour
precipitation.

Appendices D-8 through D-10 summarize the subarea,
loss rate, and unit hydrograph data inputted to the program.
Five subareas were used (see Appendix D-1). Subareas 1, 3,
and 4 consist of all of the land area excluding reservoirs, and
Subareas 2 and 5 consist of just Sugar Hill Reservoir and Sucker
Brook Reservoir, respectively. For the land in Subareas 1, 3,
and 4, loss rates were assumed to be 1.0 inch initially and a
constant 0.1 inch per hour thereafter. Snyder unit hydrograph
parameters were assumed for average conditions per Appendices
D-8 and D-9 and inputted to the program. Conservative standard
lag times were used. The program uses the inputted Snyder co-
efficients to solve by iteration for approximate Clark co-
efficients, which are then used to calculate the runoff hydro-
graph.

For the reservoir surfaces making up Subareas 2 and 5,
loss rates were set to zero so that rainfall would equal rain-
fall excess, or runoff. Assuming no delay in the rainfall/runoff
response, a constant unit hydrograph for a rainfall duration
equal to the HEC-1 DB calculation interval was developed per
Appendices D-8 and D-10 and inputted to the program.

Routing through Subarea 2, Sugar Hill Reservoir, was
done by the HEC-1 DB program in the same way as in the separate

Phase I Inspection Report for Sugar Hill Dam, VT 00176. In- ffif
putted stage-area and resulting storage capacity are included L
as Appendix D-11. Inputted spillway characteristics (for . »
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let conduit and the two spillways was inputted directly to the
HEC-1 DB program. Flow over the dam was computed by the HEC-1
DB program, assuming critical flow over a non-level dam crest,
using inputted crest length and elevation data (see Appendix
B2). The computed results for flow over the dam are hand tabu-
lated on Appendix D-6.

With the reservoir at the low point on the dam crest,

EL 1311.2, 9.2 feet over the lower spillway crest, the total dis-
charge from the dam is about 4280 cfs. This is due to the outlet
conduit and penstock fully open (about 100 cfs) plus the two-level
chute spillway (about 4180 cfs). Also, with an average discharge
of about 2140 cfs over the 9.2-foot depth from the top of the dam
down to the lower spillway crest, it would take about 11 minutes
for the spillway to drain the 33 acre-feet of storage between the
top of the dam and the lower spillway crest, or about 1.2 minutes
per foot, all assuming no inflow.

d. Selection of Test Flood

Based on the dam failure analysis presented later in
Section 5.5, Sucker Brook Dam is classified as having a signifi-
cant hazard potential (increase in flow due to a dam failure would
result in appreciable economic loss and possible loss of less than
a few lives caused by damage to portions of Branbury State Park,
an increase in damage to a highway bridge on Town Route 53 and the
road on either side of the bridge, and flooding of the first floors
of about 8 houses along Lake Dunmore to a depth of less than 1
foot, with the moderate flow velocity of 7 fps probably damaging
the homes). Since the dam is also classified as small in size (see
Section 1.2.c¢), recommended guidelines of the Corps of Engineers
(Reference 1) indicate a test flood in the range of the 100-year
flood to one-half PMF (probable maximum flood). Since as many as
8 homes and other facilities are involved in the hazard potential
with regard to economic loss, and since the dam is at the upper
limit of its small size range with regard to height (36 feet close
to the 40-foot limit), the test flood selected for this evaluation
was one~half PMF (per Table 5.1, peak inflow = 7290 cfs, peak out-
flow = 7290 cfs).

The PMF event is that hypothetical flood flow produced by
the most critical combination of precipitaiton, minimum infiltration
loss, and concentration of runoff that is considered reasonably
possible for a particular drainage area.

e. Development of Test Flood

The index PMP (probable maximum precipitation) inputted
to the HEC-1 DB program was 17.5 inches for a 24-hour duration,
all-season storm over a 200 square mile basin, according to HMR
33 (Reference 4). Maximum 6-~hour, 12-hour, and 24-hour precipi-
tation for the actual size of the drainage area (same for 10
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C. Discharge Capacity

The outlet works consists of a gated concrete outlet
conduit about 3 feet-2 inches wide by 4 feet high by about 100
feet long from the gate well through the dam. About at the
downstream toe, the conduit transitions to a 4-foot diameter
penstock about 1.5 miles long to an open channel just short
of Silver Lake. (See Appendix D-1.) Originally the penstock
was wood stave pipe, but it is thought to have been replaced
in recent years with fully paved and coated, smooth-flow cor-
rugated metal pipe.

Assuming the outlet works are fully open, their
discharge capacity was found to be strictly a function of
the hydraulic capacity of the penstock created by the differ-
ence in head between the water surface behind Sucker Brook
Dam and the fixed-elevation outlet of the penstock. The for-
mula used and the results of hand computations are shown on
Appendix D-5. At the lower spillway crest, EL 1302, the
capacity of the outlet conduit and penstock is about 90 cfs.
At the dam crest, EL 1311.2, the capacity increases to about
100 cfs.

The only spillway for the dam is a chute spillway
at the right abutment. Referring to the engineering data in
Appendix B and Photos C-9B, C-10-A, C-10B, and C-11B, the
spillway consists of an approach section, two adjacent concrete
overflow weir control sections at different elevations, and
an excavated earth and rock chute discharge channel, which
runs down along the right abutment of the dam and empties into
the natural stream channel. The overflow control weirs are
40 feet long and 20 feet long, with crests at EL 1302 and EL
1306, respectively. The lower weir crest is about 5 feet wide
and has had its pin-type flashboards removed. The control
section has vertical sides on both ends of the weir. The upper
welr crest is about 1 foot wide and has no provision for flash-
boards.

The discharge capacity for each of the two spillways
was computed assuming critical flow over a rectangular broad-
crested weir. Total spillway capacity was taken as the sum of
the capacities of the two spillways. The formulas used and the
results of hand computations are shown on Appendix D-6. With
water 9.2 feet over the lower spillway crest (i.e., level at
the dam crest und 5.2 feet above the upper spillway crest), the
two spillways together have a discharge capacity of about 3450
+730 = about 4180 cfs.

Taking the minimum draft elevation for the outlet works
at EL 1293, the spillway crests at EL 1302 and EL 1306, and the
dam crest at EL 1311.2, total discharge computations are summar-
ized on Appendix D-6 and graphed on Appendix D-7. Total discharge
from the dam is the sum of the discharges from the outlet conduit,
the two chute spillways, plus flow over the dam for the overtopping
condition. The sum of the hand-computed discharges for the out-
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5.4 Test Flood Analysis

a. Initial Conditions

The U.S. Army Corps of Engineers Hydrologic Engineer-
ing Center's Program HEC-1 DB (Reference 3) was used to develop
the test flood hydrology and perform the reservoir routing.

The purpose of this analysis was to evaluate the dam
and spillway with respect to their surcharge storage and spill-
way capacity. Accordingly, it was assumed that the water sur-
face was at the lower spillway crest at the start of the flood
routing. Also, it was assumed that the outlet conduit and pen-
stock were fully open as they are normally. The outlet conduit
drain pipe was assumed in its normal closed position. Discharge
of the low level drain is included in the outlet conduit and
penstock.

The effect of Sugar Hill Dam and Reservoir on inflow
into Sucker Brook Dam was included in the analysis. The drain-
age area, storage, and discharge parameters for Sugar Hill Dam
are discussed later in Section 5.4.e (calculations on Appendices
D-8, D-11, and D-12). It was assumed that the water surface
was at the spillway crest at the start of the flood 1o>uting.

A constant base flow of 2 cfs per square mile was
chosen to represent average conditions in the drainage area
and was inputted into the program for all subareas.

b. Storage Capacity

Using a bathymetric map of the reservoir from the
original design/construction plans (Appendix B3-7), areas inside
contour elevations were measured and the capacity of the reser-
voir was computed by the method of conic sections. The compu-
tations were done by the HEC-1 DB program with the results on
Appendices D-22 and D-26. A hand tabulation of the input and
the computed results is on Appendix D-2.

The total computed storage capacity at the upper
spillway crest (EL 1306) agrees within about 47 of reported
values (34 acre-feet or 1.481 million cubic feet (mcf) vs.
1.425 mcf per Appendix B3-3 and 1.5 mcf per Appendices B3-13
and B3-24).

Using the measured and computed values, stage-area
and stage-storage curves are presented on Appendices D-3 and
D-4, respectively. At the lower spillway crest, EL 1302, the
reservoir has a surface area of 3.0 acres and a total capacity
of 21 acre-feet. At the dam crest, EL 1311.2, the surface
area increases to 4.5 acres and the capacity to 54 acre-feet,
or about 17.6 million gallons. Surcharge storage between the
spillway crest and the dam crest amounts to 33 acre-feet, or
about 0.06 inches of runoff from the 10.51 square mile drainage
area. Therefore, the reservoir has almost no capacity to at-
tenuate peak inflow.
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SECTION 5

EVALUATION OF HYDRAULICS AND HYDROLOGY

5.1 General

Sucker Brook Dam is shown on the Location and Vicinity Maps
at the beginning of this report and on the the Drainage Area Map,
Appendix D-1. The dam and the reservoir are located on Sucker
Brook in central Vermont at the confluence of Dutton Brook with
Sucker Brook. About 10,300 feet downstream of the dam Sucker
Brook drains into Lake Dunmore. Lake Dunmore is at the head of
the Leicester River which runs westward to the Otter Creek.

The Otter Creek runs northward and flows into Lake Champlain,
which in turn is drained to the north by the Richelieu River.

The total drainage area at the dam was measured to be about
10.51 square miles, of which about 0.005 square miles (3.0 acres),
or less than 0.1%, is the surface area of Sucker Brook Reservoir
at the lower spillway crest. (See Appendices D-1 and D-2). The
measured total drainage area is as much as about 217 larger than
that reported in existing engineering data (10.51 square miles
measured vs. 8.7 to 9.0 square miles reported in Appendices B3-3,
B3-11, and B3-24). Being in the northwestern foothills of the
Green Mountain National Forest, the topography is characterized
by wooded slopes averaging 57 to 20%. The elevation of the
drainage area varies approximately from EL 1293 to EL 3230.

* Upstream of this dam is the Sugar Hill Reservoir, which has
a drainage area measured to be about 2.97 square miles. This
drainage area is included as part of the total drainage area for
Sucker Brook Dam. Therefore, about 287 of the total drainage area
of Sucker Brook Dam is regulated by Sugar Hill Reservoir. The
measured drainage area tributary to Sugar Hill Dam is as much as
about 297 larger than that reported in existing engineering data
(2.97 square nmiles measured vs. 2.3 to 2.5 square miles reported
in Appendices B3-3, B3-11, and B3-24).

5.2 Design Data

There are no known records of the hydraulic and hydrologic
criteria used in the original design of the dam and reservoir.
The engineering data which was available, mainly old design and
reconstruction plans and reports of construction, are discussed
in Section 2 of this report.

5.3 Expericnce Data

There are no known records of routine water levels and dis-
charges or of past floods at the dam. However, according to the
available data in Appendix B3, it is known that a flood occurred
in September of 1938 which caused extensive damage to the spillway
channel necessitating its relocation.
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4.2 Maintenance Proccdures

a. General

According to the Owner, maintenance crews visit and
inspect the dam once a week and perform routine maintenance,
such as brush clearing, annually. There are no written main-

tenance procedures for the dam and reservoir and their operating

facilities.

b. Operating Facilities

(Covered under preceding Section 4.2.a - General.)

4.3 Evaluation

Written operation and maintenance procedures for this dam
do not exist. Although routine maintenance of the dam is said
to occur annually, our visual inspection suggests that slope
maintenance, for instance, has been rather irregular and less
often than yearly. Brush growth and tree stumps were evident
on the slopes. Effective operation and maintenance procedures
need to be developed and implemented by the Owner in order to
avoid deterioration of the dam.

As part of the operation procedure, the Owner should for-

malize the reservoir regulation plan that is now used to maintain 4

normal water level below the spillway crest. This is necessary

due to the dam's inadequate spillway capacity when starting with
q y p y g

a normal pool at the spillway crest (see Sections 5 and 7), and
due to questions about the physical condition of the dam and
spillway (see Sections 3, 6 and 7).
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SECTION 4 -

OPERATION AND MAINTENANCE PROCEDURES !”

4.1 Operation Procedures iE

' a. General ;f
- Sucker Brook Reservoir was originally used as a

C diversion and storage reservoir as part of the Silver Lake ,

X Hydroelectric Development. Presently, the reservoir is used T

only to divert water with the normal water level reportedly Led

being maintained well below the spillway crest. At the time L

of inspection, the reservoir was almost empty, about down to the A
level of the intake port at the base of the control tower, which "
is about 9 feet below the lower spillway crest. The slide gate

[ in the gate well under the control tower was open, and it allowed
F [ continuous outflow from the dam through the penstock to Silver

g Lake. Apparently the slide gate is left fully open so that

S as much water as possible is diverted to Silver Lake. Except
N for heavy flows in the spring, it appears that all the normal

5 flow of Sucker and Dutton Brooks is diverted to Silver Lake.

Q3 ——

The chute spillway is ungated and wide open, and its
flashboards have been cut off by the Owner. (See Photo C-10A.)
Reportedly the spillway operates only in the spring when a large
amount of inflow into the reservoir occurs.

There are no written operation procedures for the dam
and reservoir.

The Owner indicates that the dam is inspected annually
by the firm of Kleinschmidt and Dutting, Engineering Consultants,
70 Main Street, Pittsfield, Maine 04967, telephone (207) 487-3328.
However, the Owner did not make the results of those inspections
available for review.

b. Emergency Action Plan and Warning System

An emergency action plan with a warning system is in
effect for Sucker Brook Dam, according to the Owner. It involves
stationing a company employee with a radio at the dam during se-
vere storm events. If an emergency situation develops, he alerts
a dispatcher who then informs State Police and le~ -1 Town officials
of the situation.

According to the Owner, the emergency action plan is
in writing. However, the Owner would not produce a copy for re-
view or inclusion in this report.
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Logs lodged in the spillway discharge channel should be
cleared.” Also, all brush and small trees in the spillway dis-
charge channel, particularly next to the training wall, should
be removed.
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The cause of the scarps near the upstream toeline approxi-
mately opposite the leftmost angle point of the dam should be
investigated. The scarps should be monitored until such time
as they are investigated.

The brush and small trees should be cut from all slopes
annually to a distance of about 20 feet from the toeline. Ex-
isting rotting stumps and their roots on the downstream slope
should be removed and replaced with proper backfill.

The clear seepage that was observed exiting from the rock
cover at the downstream toeline should be monitored at least
annually.

The deteriorated concrete seat for the service bridge on
the control tower should be repaired. Also, the vertical crack
in the left side of the control tower should be investigated and
repaired.

The inside of the intake structure, the gate well under
the control tower, and the outlet conduit should be dewatered
and thoroughly inspected. The service slide gate should be in-
spected and its operation checked.

The low level drain should be exposed if buried by sedi-
ment and its condition checked.

' The depth of sediment in the reservoir - suspected to be
well over several feet and covering the low level drain - should
be verified. Sediment should be cleaned out at least down to
the level of the low level drain. This will help to eliminate
the trash and leaves that collect against the intake rack, and
which should be kept cleaned off.

The left end of the lower horizontal pipe railing on top
of the control tower toward the intake should be secured by
replacing the missing piece.

One or two wooden deck planks on the service bridge near
the control tower appear weak and should be replaced. All planks
should be kept bolted tightly. Also, a preservative should be
considered for the apparently bare wooden decking.

The downstream end of the left training wall of the spillway
discharge channel should be repaired or rebuilt where it is cracked
and undermined. Also, spalling at two construction joints in the
training wall should be repaired. The significant hairline crack-
ing and efflorescence near the second break in slope of the wall
top downstrcam of the spillway weir should be repaired.
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increases about 6.7 times to 28,000 cfs. This causes water at
Sta 26+00 to rise from 5.3 to 10.1 feet deep, an increase of
4.8 feet, which floods an area about 70 feet wide. Velocity
increases about 1.4 times to 40 fps.

At Sta 85+00 at the highway bridge on Town Route 53
(formerly a State highway), peak flow increases about 2.4 times
to 10,000 cfs after the breach. This causes the water to rise
from 2.6 to 3.2 feet deep, an increase of 0.6 foot, which floods
an area about 570 feet wide. Velocity increases about 1.2 times
to 14 fps. The highway bridge, which is visible in Photo C-12B,
has an estimated capacity (Reference 17) of only 1000 to 1500 cfs
with headwater 8 feet deep (i.e., water level with the road), which
is less than even the prior flow of 4180 cfs. Therefore, the in-
crease in flow due to the dam failure would only worsen the already
out-of-channel and over-the-roadway flow condition that would exist
just prior to the failure.

At Sta 93400 near houses along Lake Dunmore, peak flow
increases about 1.8 times to 7600 cfs after the breach. This causes
the water to rise from 2.5 to 3.1 feet deep, an increase of 0.6
of a foot, which floods an area about 910 feet wide. Velocity
remains the same at about 7 fps. Ground around the houses is
estimated at EL 580 with the first floors estimated at EL 581.
Prior flow at EL 580.5 appears to not quite flood the first floors.
The 0.6-foot increase due to the dam failure appears to flood the
first floors to a depth of less than 1 foot. The 7 fps velocity
would probably damage the structures. It is estimated that about
8 houses would be involved in this flooding, plus miscellaneous
outbuildings. An adjacent State Pa" : would also be flooded and
damaged.

The flood routing was not carried any further down-
stream than Sta 93+00 because Sucker Brook drains into Lake
Dunmore just after this station. Lake Dunmore has a surcharge
storage capacity of over 1035 acre-~feet per foot as compared to
the total volume of Sucker Brook Reservoir at the top of dam of
cnly about 54 acre-feet. Therefore, it appears that a failure
of Sucker Brook Dam would have a negligible effect on Lake
Dunmore and any other area further downstream.

In summary, it appears that the increase in flow due
to a failure of the dam would damage portions of Branbury State
Park and flood the first floors of about 8 houses along Lake
Dunmore to a depth of less than 1 foot, with the moderate flow
velocity of 7 fps probably damaging tne structures. Damage to
a highway bridge on Town Route 53 and to the road on either side
of the bridge would only be increased by a dam failure. Total
economic loss 1is judged appreciable. Loss of less than a few
lives 1s judged possible. Therefore, according to recommended
guidelines (Reference 1), the dam is classified as having a
significant hazard potential.
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SECTION 6

EVALUATION OF STRUCURAL STABILITY

6.1 Visual Observations

The presence of a hole on the upstream side of the dam ad-
jacent to the concrete wall that apparently passes transversely

through the dam is a feature that may lead to future internal
erosion. This feature, described in Sec*ion 3.1.b, is located
on the upstream end of the concrete wall near the rightmost
angle point in the dam.

In a Nov. 27, 1939 letter (Appendix B3-19), H.K. Barrows
indicated that the above-mentioned wall, which formed the left
training wall of a former spillway, was to be removed prior to
extending the embankment. The embankment was extended to ccn-
struct a new spillway subsequent to the 1938 flood. It is not

known whether the wall was actually removed or what precautions

were taken to ensure that a waterstop was present along this

wall. Also, it is not -known whether the original spillway crest

was buried in the new embankment.

During periods when the water level in the reservoir rises
above this hole, an inspection should be made to determine whether
there is any sign of flow into the hole. A careful examination

should be made at the same time of the downstream side of the

dam to detect any outflow that is observable. Dye-tracing tech-

niques may be valuable for this purpose.

The small scarps that exist near the upstream toeline ap-
proximately opposite the leftmost angle point in the dam (see
Section 3.1.b) may be due to placement of embankment fill over
a highly organic soil. Excavation into these small scarps to

examine the subsoils would be desirable to determine whether any

conditions exist that require repair. Measurements should be
made on a periodic basis to determine whether the scarps are
presently deforming.

The presence of tree stumps that were cut many years ago
and left in the downstream slope indicates that rotting roots
are in the embankment. These roots may create channels where
flow will concentrate and erode the dam internally. Such an
effect is not serious in dams which are zoned with a pervious
downstream shell.

6.2 Design and Construction Data

The dam is on a clay foundation, according to the April 17,
1951 inspection report by Stephen H. Haybrook (Appendix B3-24).

The presence of clay in the foundation has not caused any ob-
vious differential settlement of the crest.
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In the original (1937) report by H. K. Barrows (Appendix
B3-11), he indicated that the foundation material is a 'clay
hardpan'. If this is the case, settlements would not be ex-
pected to occur.

The plans submitted in connection with the 1937 construction
permit application to the State of Vermont (see Appendix B3-6)
indicate that this dam was to be zoned. The upstream and down-
stream shells were to be free-draining material, whereas the
center was to be composed of clay hardpan from a nearby borrow
pit. However, the report submitted by Barrows to the Vermont
Public Service Commission on Nov. 20, 1937 (Appendix B3-11), in-
dicates the use of a rockfill toe on the downstream side of a
homogeneous embankment of "hardpan.'" There is no indication that
a filter was placed between the rockfill toe and the hardpan. It
was mentioned, however, that the hardpan was well graded.

6.3 Post-Construction Changes

One year after construction of this dam, the 1938 hurricane
struck Vermont. The flood ''caused the spillway channel below the
dam to be so badly washed as to necessitate the reconstruction of
the channel." (See Nov. 27, 1939 letter by H.K. Barrows, Appendix
B3-19.) Therefore, the spillway was moved to the right onto a
bedrock foundation. The spillway length was reduced from 150 feet.
to 40 feet, but its permanent crest elevation was lowered 4 feet.
Flashboards that would break when the head over the spillway crest
was 5.3 feet (leaving 4.7 feet of freeboard to the design dam
crest) were installed. These flashboards are no longer in place.

6.4 Seismic Stability

This dam is in Seismic Zone 2. Therefore, according to
recommended guidelines (Reference 1), a seismic stability analysis
is not warranted.
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: SECTION 7 S
L ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES e

7.1 Dam Assessment

a. Condition

. Sucker Brook Dam is in FAIR condition. Significant EINEE
. problems include several scarps near the upstream toeline about Ry
opposite the leftmost angle point of the dam; brush and small RS
trees on the embankment slopes with -some larger stumps on the RN
downstream slope; cracking and undermining of the downstrcam el
end of the left concrete training wall of the spillway discharge : ji;
channel; and what appears to be a significant amount of reservoir
sedimentation that reduces total storage capacity and could hin-
der operation of the low level drain. Also, a hole was observed
beneath the upstream extension of the left training wall of the

- original spillway (now covered with embankment) that could be

lo a potential seepage path through the embankment.
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The spillway is INADEQUATE to pass the test flood with-

out overtopping the dam. In accordance with recommended guide-

lines of the Corps of Engineers, the dam is classified as SMALL in y
: size and as having a SIGNIFICANT hazard potential. Accordingly, R
| a TEST FLOOD equal to ONE-HALF PMF (probable maximum flood) was @
T judged as appropriate within the recommended range of the 100-

year flood to one-half PMF. The test flood overtops the dam

by a maximum of about 1.9 feet with duration of overtopping of

about 5 hours. Peak inflow for the test flood is 7290 cfs.

Peak outflow is unaffected by reservoir routing and is the same
p as peak inflow, or 7290 cfs. Total project discharge capacity
. at the top of the dam is due to the two-level chute spillway .
plus the outlet penstock fully open, and is equal to 4280 cfs, S
or 597 of the test flood peak outflow. e

o

b. Adequacy of Information

This Phase I Inspection was based primarily on the
visual inspection and the hydraulic and hydrologic computations
performed, coupled with sound engineering judgement. The visual
inspection was done when the pool was very low, about 18 feet
below the top of an approximately 36-foot high dam. Available
data consisted of a letter and two reports on construction of the
dam and relocation and construction of the new spillway 2 years
later, including poor copies of four various design/construction
drawings, together with one report of an inspection some years
later. Such data as the design calculations, construction

e specifications, detailed data on the foundation and embankment ——
: soils, and detailed operation and performance data were not B
available. The lack of such in-depth engineering data does not j;gi
o
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permit a comprehensive review. Therefore, the adequacy of this iﬁ
dam could not be assessed with respect to reviewing design, con- -
struction, and operation data. ®

".‘"J

c. Urgency )
WITHIN ONE YEAR after their receipt of this Phase 1 e
Inspection Report, the Owner should implement the recommendations o
given in Section 7.2 and the remedial measures given in Section ..,
7 . 3 A W
7.2 Reconmendations .
WITHIN ONE YEAR after their receipt of this Phase I Inspection o
Report, the Owner should engage a registered engineer qualified

in the design of dams to do the following work and provide the )
consequent recommendations. The Owner should implement those g
recommendations. L
a. Determine whether the hole that was observed beneath ,;j
the upstream extension of the left training wall of the !!_7_1

original spillway passes through the dam. It so, provide R
recommendations on any necessary repairs. o
b. Investigate the cause of the scarps near the upstream -'E
toeline approximately opposite the leftmost angle point <7

in the dam. _ L P
c. Advise how to repair or rebuild the downstream end of ff]
the left training wall of the spillway discharge channel o
where it 1is cracked and undermined. e
T
d. Select appropriate backfill for root holes left after !id
removal of roots and stumps (see Section 7.3.a.2). S
e. Investigate and advise on the vertical crack in the e
left side of the concrete control tower. ]
£. Perform a detailed hydraulic and hydrologic study to !%q
better evaluate spillway capacity. Any detailed hy- -
drologic work should take into account all upland o
storage that may exist in the drainage area that would <
tend to reduce inflow. If necessary, spillway capacity ]
should be increased by new design and construction. ':d

g. Check the hydraulics of the spillway discharge channel P

to see if the left training wall would be overtopped F;q

during heavy flows, and if so, make recommendations. A
&
.,

KR
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7.3 Remedial Measures

[
b
k,
t \
.

d LA

a. + Operation and Maintenance Procedures

WITHIN ONE YEAR after their receipt of this Phase I L

Inspection Report, the Owner should implement the following oper- C

ation and maintenance procedures: L

1) Cut the brush and small trees from all slopes L

annually to a distance of about 20 feet downstream !u

from the toeline. -

2) Remove and replace the roots of rotting stumps on ';i

the downstream slope with a properly selected, com- ol

pacted backfill. if

3) Monitor the clear seepage that was observed exit- v

A ing from the rock cover at the downstream toeline. B
b

; 4) Monitor the scarps (Section 7.2.b) until such time s

o as they have been investigated. ;*

PRy

o 5) Repair the spalling at two construction joints
S in the left training wall of the spillway dis- e
charge channel. The significant hairline cracking
L o and efflorescence near the second break in slope

{ of the wall top downstream of the spillway weir

should be repaired. »

6) Clear the logs lodged in the spillway discharge L
channel. Also, all brush and small trees in the -
channel, particularly next to the training wall, a
N should be removed.

7) Repair the deteriorated concrete seat for the
service bridge on the control tower.

8) Dewater and thoroughly inspect the inside of the o
intake structure, the gate well under the control i
tower, and the outlet conduit. The service slide :
gate should be inspected and its operation checked.

9) Expose and check the condition of the low level

drain, which is suspected of being buried by sedi- :A
ment.

10) Verify the depth of sediment in the reservoir. 1
Sediment should be cleaned out at least down to ;ﬂ
the level of the low level drain. Keep the trash 0
and leaves cleaned off the intake rack. b

11) Secure the left end of the lower horizontal pipe
ralling on top of the control tower by replacing
the missing piece.




K"y
N L K

Vo

T Ty
1

YV Y v -
. . ‘~|

12) Replace one or two weak wooden deck planks on
' the service bridge near the control tower. All
planks should be kept bolted tightly. A preser-
vative should be considered for the apparently
bare wooden decking.

T

13) Develop and implement effective operation and -
- maintenance procedures to avoid deterioration of =
the dam.

-

, 14) Continue to carry out an annual technical inspection jﬂ
- of the dam and make repairs as needed. B

— -:'Q
15) Make any improvements necessary in the existing [‘

S emergency action plan and warning system to ensure
: proper and timely action during critical periods.

al a’ s sl

7.4 Alternatives

Tl

No practical alternatives exist to the recommendations
- and remedial measures contained in this report.

-
~—,
SR RO

3
‘
A

o 7-4

T T e e e

e ' [ I TR f

A P .
PURY SR

Damnihei ol Cm | . .t PN . -
-y v IO ST Y- S PO S B .- P e




A N A B A A AT Ay e M S i e e R S T A A P D SR e M R AR A i =i M e i i B S S Rt e Mt ) TN V‘:]
.

.
~

APPENDIX A

N INSPECTION CHECKLIST

P |
i E !
-4
- .i
. 4
- ! o1
—.. v‘
) r !
o &1
. ) -_!

N
RS )
B el ol ¢ O




...... AR T e i Sl I I et aev o ot hot fer apobon aor ey T T W TN W I N Y T T T TV

......

VISUAL INSPECTION CHECKLIST e

DAM INSPECTION . B

DAM SUCKER BROOK DAM- DATE November 7, 1979 R
Ip No, _VT 00212 TIME 1300 - 1530

. - urizzly, .

TOWN __Salisbury WEATHER _Overcast, 45° F "y

COUNTY __Addison W.S. ELEV. 1293+ uypSTREAM R

STATE Vermont 1275+  pOWNSTREAM L

INSPECTION PARTY ' RECORDER (X) - Q.

1 Thomas Bennedum, Gordon E. Ainsworth & Assoc., Inc. X ,..-:jf;

Edwin Vopelak, Jr., Gordon E. Ainsworth & Assoc., Inc.

3 John Kenworthy, Gordon E. Ainsworth & Assoc., Inc. g

4 Steve J. Poulos, Geotechnical Engineers, Inc. X

5. Peter Barranco, Jr., Vermont Dept. of Water Resources

6 J. Douglas Graham, Manager of Hydraulic Generation, Central Vermont ‘ } 1

) Public Service Corporation (CVPS) f_f:::%j:,

7. e ‘]

8 Edward Lurvey, General Hydraulic Foreman, CVPS ' . ®

10. .'» .

: R

PROJECT FEATURE/DISCIPLINE INSPECTOR REMARKS

1._H&H T. Bennedum - .i

2 Geotechnical S. Poulos - j:i}j:}

4. _ Structural T. Bennedum - i

Mechanical T. Bennedum - “

4. -0

5 Electrical None . N/A .if,'_ff;.‘_:lw

T
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VISUAL INSPECTION CHECKLIST
PROJECT SUCKER BROOK DAM DATE _ Nov. 7, 1579
PROJECT FEATURE —_— NAME _—
DISCIPLINE Geotechnical NAME S. J. Poulos
AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation
Current Pool Elevation

Maximum Impoundment to Date

4 Surface Cracks

Pavement Condition

6 Movement or Settlement of Crest

7 Lateral Movements o~

Vertical Alignment
Horizontal Alignment

Condition at Abutment and at Concrete
. Structures

Indications of Movement 'of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

A-2

EL 1311.2

EL 1293 +
Unknown

None observed.

No pavement. Partially bare dirt road.

Small (6 in.) dip in crest about 180 ft
left of spillway wall. Otherwise not
observable.

None observed.
See item 6.
Not observable.

Good at left and right walls of spill-
way, at intake structure, and at old
wall that passes transversely across
embankment. Undermining of upstream
end of concrete wall at upstream toe of
dam, about 100 ft left of left spillway
wall. Left abutment good. Stones have
been placed in erosion gully 1-2' deep
of left downstream contact line. Other
contacts ok. Two rodent holes (fresh)
seen on downstream face 10' below crest
50' right of left abutment. These con-
tain silty coarse sand. Three chuck-
holes in earth below downstream toe.
One hole 4" in. dia. at upstream toe
near angle point in dam. ’

None observed.

Free access.

Two scarps, 6 to 12 in. high, at left
angle point in dam on u.s. slope about
3 ft and 6 ft downstream from pool
shoreline. A few bare spots on up~
stream and downstream slopes.
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VISUAL INSPECTION CHECKLIST -

PROJECT SUCKER BROOK DAM DATE Nov. 7, 197¢
PROJECT FEATURE S NAME -
DISCIPLINE  Geotechnical NAME S. J. Poulos .
. )
S
-1
4
AREA EVALUATED CONDITION -
. B
sEX Rock Slope Protection - Riprap Failures Riprap covers upstream slope non- ..
uniformly. Appears unfiltered. R
sEI Unusual Movement or Cracking at or Near None observed near downstream toe. °
See above "Sloughing or Erosion..." T
. for upstream slope. J
o ;
EI Unusual Embankment or Downstream Stream flowing clear at about 4 gpm ]
Seepage in original stream channel below ) j
~dam. No other seeps observed. ,:.;,.;
SEI Piping or Boils T None observed. BN, |
5EX Foundation Drainage Features None. ' 'x‘:
EI Toe Drains . None. .
EX Instrumentation System None.
3EI Vegetation Upstream: Bushes to 5' high and grass

down to riprap. Riprap overgrown.
Downstream: Small balsam, spruce, and
white birch beginning to grow.
Raspberry and other bushes to 5' high.
0ld stumps to 8" dia., now rotted.

A-3
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VISUAL INSPECTION CHECKLIS.T

R .

SUCKER BROOK DAM

DATE Nov. 7, 1979

DAM

DISCIPLINE __orructural/H & H INspecTOR T+ Bennedum

DISCIPLINE Geotechnical INSPECTOR S.J. Poulos
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE ’

a. Approach Channel

Slope Conditions

Bottom Conditions Natural old bog. Bottom is visible.
Organic soils and grass cover the B

Rock Slides or Falls - EOttom- ]
one. s

Log Boom None. o
N

Debris Trash & leaves around intake. Some e

Condition of Concrete
Lining

Drains or Weep Holes

b. ° Intake Structure

Condition of Concrete

Stop Logs and Slots

Heavily forested.

trees higher on banks.
N/A
N/A

Pattially underwater.

Fair to good.
None observed. |
Large wooden trash rack structure

over inclined intake port. Rack
structure in fair to good condition.
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VISUAL INSPECTION CHECKLIST ]
*
. , ' 5
Structural /Mechanical . T. Bennedum S
DISCIPLINE INSPECTOR -
No G i F —
DISCIPLINE o Geotechnical éatures INSPECTOR ry
AREA EVALUATED CONDITION o
OUTLET WORKS - CONTROL TOWER ol
a. Concrete and Structural "%
General Condition Good, except for crack. . A}
Condition of Joints N/A ]
Spalling None. (See Service Bridge, A-9) ;j
Visible Reinforcing None. '
Rusting or Staining of At vertical crack on left side.
Concrete )
Any Seepage or Efflores- None. 3
_cence
Joint Alignment N/A :Lf
Unusual Seepage or Leaks Inside not observable. ;!5
in Gate Chamber Vertical crack on left side T
Cracks / at pipe socket. ‘ =
Rusting or Corrosion of None observed. Ff
Steel ,"
b. Mechanical and Electrical
Air Vents Top of structure open. :
Float Wells None. o
Crane Hoist . None. '~f
Elevator None. 1
Hydraulic System None. -
Service Gates Not observable. In gate well.
: Control mechanism 0.K.
Emergency Gates None'.
Lightning Protection System| yone.
Emergency Power System None.
Wiring and Lighting None.
System
y Railing on U/S side toward rack
structure loose - broken weld.
A-5 °
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VISUAL INSPECTION CHECKLIST
DAM SUCKER BROOK DAM DATE Nov. 7, 1979
DISCIPLINE Structural/H & H INSPECTOR T. Bennedum
DISCIPLINE ' No Geotechnical Features |NSPECTOR -
AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION

CONDUIT
General Condition of Coner
Rust or Staining on Concre
Spalling
Erosion or Cavitation
Cracking
Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

AND

ete

te

A-6

Not observable. Access difficult
and partially underwater. Con-
sists of 3'-2" wide.x 4' high
concrete box section outlet con-
duit from gate well through dam
to 4'-dia. penstock beginning
just after D/S toe. Penstock
runs about 1.5 miles to Silver
Lake. Connection to penstock
consists of a concrete transition
to a round section, followed by

a 47 3/4"-dia. steel pipe sec-
tion, w/20'"-dia. drain pipe to
side, and then a partially ex-
posed corrugated metal pipe
connection to the penstock.

A
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Saliagbury in the county of Addison aforesald, in whiech
sald propoced aiversion dun is located, end hes delivered
to anld selectmon a copy theres?t,

VLKL Gl L snry potitioner ora
14 b

w
[
.

That your ilonorsble Cemniasion may review the plzng
4

and spocifications herninahove set oprt!

[
3
[N
ln]
It
g ]
3
[}

and annexed nerato, and ralte such addlticnal fnvestizatinn
tarou h such en -ine=rs or in such other ranne>» as sald

Publle Servico Commlisslion shall deex necessary respecting

sald dam, and st.all thereunon mzize and lcaue 1is order

.approvins such construction, a&ll in accordance wisth the

provistons of Jectiona 6122 to 6130 2f the Public Laws in
such casge rade ana grovide:, and for such otiher and furiaer
order in the preaises as shisall be proser,

Dated at C!ty of tutland, ln the County of Rutland

and State of Varmont this 27th éay of lay, A. Do 1637,

CZNTRAL VaRNONT 2UZLIC S<RVICZ COFFORATICH

 ( .
By ‘s}f!;gfﬂﬁL{ﬁCZLSLkﬂjc;;L:fT’fNYflt_//
1]
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The total urainu;» aroia ahove the proposci den is
B.7 squure miles, 2,3 aguare rlles of wiilch i¢ now countrolilcd
by tihe so-called "Cucap HIll Kouervoir" of sal’d uetiticner
located {n Zochon, In the County of Lizlaon, conziracisd
undnar tre permisasion, authority and order of yor Eonorzdi2
Commnission in proceeciin~ o, 1037 dsted Jmu=zry 2lst, 1222,
The cnpnelty of tho pond winich will Ze ereated o7 zald

proposcd dan nt gpilliway elevatlion 1305 fa 1,4235,0

3
Q
Y
{\
e
[v]

feet.
The intake stracture foer tle pipe line will te botis:-z3

on ledpe end constructed as set forth in dets’l oh %%e ==p

heroto attached marked 412-33; tihe detalls of const

of the pige lino ani ntae plue etiached thereto leadins

PR

froi1 sald dan bein- set forth on mzp nereto attached =zr-24d

o

412-56, Attached "iereto is a ;raph or cneri nuzberss £12-35
show!in: pondage and s8pnillway cazaclty of said clversicn ézz
by curves,

On Y¥ap 412-32 tnere 13 dellineated tas location 22 a
concroto and rubdle —masonry ian located upstreasn on Dubion
Brooiz and extondlins across Sucker Brool, which has been
formarly used for a dlverslon dan for lilke purposes, but
which dam 13 now to bo abandoned but s to be left in ple
to colloct any silt or gravel deposit snc prctect the intaks
of the proposel dan from danage which miat result thescliras,

Tho work of construction of sald proposed dam is to bde

performed by San!ers Eknglneoring Company under the engineorin

direction of I'ranik i, Vason, Civil Zn-tneor for letsso o

» o s -

Sarvicesa, Inc,. 9

Your pet!tlo-er fiwther represents thit it has yiven -

notlice of th!s petition to ths selecinen of sald towm of i{;

®
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upon a cony of the Unlted States Geologlcal Survey llap for

the Prundon Quadr-qn:le attacned rereto, As will zpnear fron

the notatlon on the right hand rar-in of salcd map tue funmctlon

of Sucker und Pitton Brooxs above referred to 1= inaccur=telz
shown thorcon as belng In the town of Leicester, when in

fact sald jJunctlion of sale atrears 1z in the town of Zzllizg-

bury. Sald locatlona are further showa on a map or dreaving
No. S.L. 59 aztached herecto,
Your petiiioner propozna to conztruct a dsm herelinalfier

described a4t the Junctlion of sald two streams for the carisce

of collectinz, storing and dlvertin: the waters of szlid
streans by menars 2f a pipe 1line or penstock into Silwver Il:zte,
so-cnlled, and thence by meana 2f an-tiner nivg line of sa’é
petitioner now In ucse to 1ts Silver laize generatinz statlon,
so-crlled, as outlfaed on sald map above referred to,

The plans for the proposed constractlon of ssld dza snd
intake to sald p'pe line contamplate taat the dex w1il be
founded ugo: a ,vod clay foundation to be constructsd of an
aarth cmbanicient with a clay cero. The naximwa hel Xt cef the
proposod duaz to be forty (40) feet wlir an average hel it of
approxirately thirt: (3Q) feet, The top of sald dam to be
al elovabtlon 1512 il,u.L, The widta at the top of sald dax
to he ten (10) fcot with two to one slopea on both upsireax
and dovmatresa 3!des, the width of the base necessarily vary-
inr accoriing to tho heiht of. tle dam, sald slones to te

rip-repped witr extra hoavy-rip-rupping at the tce of scid

dam on both nlopoa, s~ tho MI1 lansth of the upstreas slezo

The longth of tho 3rillway to be one hundred fifty (182) foet,

All tn accordance with a onsral plin and eross-saction

i b

L3

theraosf sat torth on the plan annexed heroto ninrked 412-00,
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STATY OF VERUMONT

ADBISON couiTy ‘JER"',‘f‘(_r ‘ !—‘,_"‘-‘,.",_ _
SERVICE Coxlc.l'd

MAY 23 1237

IN RE: P=T1TION OF ) RECEIVED
CENTRAL VERNONT #JELIC S2kVICE S Before
CORPORATION FOR AUTHORITY 70 § Public Service
CONSTRUCT A DAM OF SUCKMK BROOK, () Comralasion
SO-CALIED, IN¥ SALISS'RY, VERIONT () .

PETITIOHN

To tre Hgnorable Public Service Commission, within
and for the State of Vermont:

The Central Vermont fablic Service Corporaticn, =
corpération orzanlized under the laws of the State of Ver—ont,

and havinz its principal :2lace of business in the City of

Rutland, In the County of Rutland and State or'Vcr:ont,

roapectfully represcnts:

THAT 1t 1s a corporation engaged in the generation,
mamufacture and sale pf eloctricity to the public for
heating, lishting and power purposes, and 1s subject to> the
Jurisdiction of the tublic Service Comnission of Qermont.

THAT it is the owmor of certzin lands, rights, ease-
monts, and water righta in the Fowna of Lelcester, Salisbury

and Coshon, all in the Courty o7 :Addison, and particularly

of certalin lands, water rights and essenents in Sucker Erook,

"so=called, and on Dutton Brool:, so-called, the general

locatlion of th:0 streans and drainage area dein- soi forth
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APPENDIX B
SECTION B3
COPIES OF PAST INSPECTION REPORTS AND DATA
TABLE OF CONTENTS

Page

Petition of Central Vermont Public Service

Corporation to Vermont Public Service

Commission (with &4 drawings) - May 27,

1937 B3-1
Letter on Sucker Brook Diversion Dam

by H.K. Barrows - June 18, 1937 B3-9
Report on Sucker Brook Diversion Dam

(with drawing) by H.K. Barrows -

November 20, 1937 B3~11
Order Approving Dam Construction from

Vermont Public Service Commission -

December 8, 1937 B3-18
Report on Sucker Brook Spillway

Improvement (with drawing) by

H.K. Barrows - November 27, 1939 B3-19
(Inspection) Report on Sucker Brook Dam

by Stephen H. Haybrook - April 17, 1951 B3-24
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f. Vermont Public Records
133 State Street
Montpelier, Vermont 05602
" (802) 828-3280

1) PSC petition and approval
2) drawings
3) letter and reports
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APPENDIX B
SECTION Bl

LISTING OF LOCATIONS FOR AVAILABLE RECORDS AND DATA

Owner:

Central Vermont Public Service Corporation
77 Grove Street
Rutland, Vermont 05701
Attention: J. Douglas Graham,
Manager of Hydraulic Generation
(802) 773-2711

1) drawings
2) 1inspection reports
3) warning system

(Details and extent of data not known due to

unwillingness of Owner to make such information

available.)

Designer of Present Dam:

New England Public Service Corporation
(NEPSCO)
(Location and business status unknown.)

Contractor for Present Dam:

Sanders Engineering Company

(Location and business status unknown.)

Agency of Environmental Conservation
Department of Water Resources

Water Quality Division

Montpelier, Vermont 05602

Attention:

A. Peter Barranco, Jr., P.E.
Dam Safety Engineer
(802) 828-2761

1) 1inspection reports

Vermont Public Service Board
State Office Building

120 State Street

Montpelier, Vermont 05602

Attention:

Wayne Foster, Utility Engineer
(802) 828-2326

1) case numbers

Bl

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

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

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

" . . oo, '
P P .
P LR . -
AN

!

1
’ i . -
LA S '




I

Section

Bl

B2

B3

P YR RGP P U e

P Sl Sadl Sod Sadh Fad Anl. Sk aas YT wyeey >
- e Na el PalPa - . i Sl Al Sadl e Sadh Mo Sl M sk S S B o

- CRE A Mk sl L i S At Sl Mtad snd =g 2on o — "

L TR e w LW Pl R Ty ——— R et el 4

APPENDIX B

ENGINEERING DATA

Description

Listing of Locations for Available Records
and Data

Drawings (See B3-6 thru 8 & B3-23)

Copies of Past Inspection Reports and Data
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OUTLET WORKS - SERVICE BRIDGE

a. Super Structure

Bearings

Anchor Bolts

Bridge Seat
Longitudinal Members
ﬁnderside of Deck
Sécondary Bracing
Deck :
Drainage system
Railings
Expansion Joints

Paint

b. Abutment & Piers
General Condition of
Concrete
Alignment of Abutment
Approach to Bridge

Condition of Seat &
Backwall

OK.

OK.

OK.

Open web beams. Good shape.
OK.

Steel channel. OK.

2'x6" wood planks. Some loose.
One or two near tower are poor.
Runs off and through. ’
Steel pipe. Good.'

End on dam appears free to move.

Good on steel. Wood bare.

Poor on control tower seat.

oK.
OK.' Walk down from crest.

Poor. Cracked & broken concrete
on tower seat.
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E VISUAL INSPECTION CHECKLIST _,_;:
9

F' DAM SUCKER BROOK DAM DATE Nov. 7, 1979 %i
[ DISCIPLINEStruCtural' INSPECTOR T. Bennedum 9
E DISCIPLINE No Geotechnical Feaf:ures INSPECTOR - :
— AREA EVALUATED CONDITION




t 1

GEI1
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VISUAL INSPECTION

SUCKER BROOK DAM.

CHECKLIST
DATE _Nov. 7, 1979

T. Bennedum

INSPECTOR

DAM
Structural/H & H

DISCIPLINE

DISCIPLINE __Geotechnical

INSPECTOR S.J. Poulos

AREA EVALUATED

CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

General Condition

Loose Rock Overhanging
Channel

Trees Overhanging Channel

Floor of Approach Channel
b. Weir and Training Walls

General Condition of
Concrete

Rust or Staihing

Spalling

Any Visible Reinforcing—

Any Seepage or Efflorescence

Drain.Hoies
C. Discharge Channel

General Condition

Loose Rock Overhanging
Channel

Trees Overhanging Channel
Floor of Channel

Other Obstructions

One spillway with two adjacent
weirs, 4' between crest elevationsg|.

Fair.

None.

Forested, trees overhanging on
right side.
Natural stream channel in bedrock.

Good.

Rust at cut-off flashboard pins.

At 2 const. joints in left train-
ing wall, one near 1lst break in
slope & other 30' from D/S end.
None.

Effl. at H/L cracking for 10' D/S
of 2nd break in slope on left TW.
2-3 inch dia. 4 feet o.c., 4 ft.
and 8 ft. down from top of left
D/S training wall. N/A on right.

Good.
None.-
Forested.

right.
Natural bedrock.

Trees overhanging on

Logs trapped in channel from
previous flows.
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VISUAL INSPECTION CHECKLIST
DAM SUCKER BROOK DAM DATE __Nov. 7, 1979
DISCIPLINE Struct.;ural/'H & H INSPECTOR __T. Bennedum
DISCIPLINE Geotechnical INSPECTOR S.J. Poulos 7
AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL

General Condition of Concrete
Rust or Staining
Spalling
Erosion or Cavitation
Visible Reinforcing
Any Seepage or Efflorescence
Condition at Joints
Drain holes
Channel

Loose Rock or Trees Overhanging
Ctannel

Condition of Discharge Channel

A-7

Outlet is a penstock leading
to Silver Lake in Town of
Leicester, Vermont. Structure
at end of l.5-mile penstock
not inspected.

N/A
N/A

N/A
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June 18, 157 RECEZIV
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i Mroisneiduredin, Chlief ontnoer

; Central Versont vullice Soervice Cormp'n

i iutlarnd, Yoiwont ,

«: B AN

; svekor Broos irorcicn e

i Dear kr,borpin: ' T

% Sirer ' oviedt WAWVW you June lith Le Yan pids

; of your propcand Lucker Lrogk Liversicn .om, 1 rave plu {od

! the plang end =1var scnme theu XU te Lhe propoded oueprricti-

4
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' reinforcced 2enereie cornlult rether Crnm e 2B 2tozi ol
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: £413{n - end eogiyl L ST otils
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? 1 -

i would te well ¢ :
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! with toze erons Vs : .
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Frrih Seation

re £V o tho vl oo Ubls s rlcqvuate,
by

Fhexeyer tha Loumiaiien 22 ol 3 e rovig thern nianld
bo r optevle conoos e Coaa dr lowm 1indinslly

1o od ot 69 8rova i weellen Lol Loy Canela
red

ef ti2 plias wid projesianr Vplurd cbout & Loct.

APP

!"’

22 I porzos that tha erest ©il) or cotoff,
£a vsil £a the pide valis, ic to U2 0of cinerilo,

The l¢oih of tho laveer vach ol viow ea the »lind,

fat I cooenin thls 2411 to ror o digtease of suout

70 £t, (o0 Lt, upoireen and O £t dovnstrecn froo

the crect vall)

I w1] 1orxe from lire tc tine cuch further
suggestions &9 vera sdvicadle, Joriavidle pleese pend ne

o tric? progrers oistezent ciout overy veek or 10 days, L)
po tiat I cen <6up in vouea wita the work, Lo

Youre very traly,

(8zd,) H, L. Earrovs. .

CeC,

H.Oﬂ.ut(mhen S .V-As‘ .-B?
C¢a, Pub,Servico Corn'n

nr.F .E .1'_880!1. Ch.ED.‘II'.
I,222utlic Sorvice Scrpln.

i et e o ot aahe 4
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-
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H. K. BARROWS

"M AM 80C C &
CONSULTING ENGINEER
& Bracow STacgT
BOSTON

Rovembor 20, 1937

Hon, Stenhen 8, Cushing, Chaoiroon
Iublio Lc¢rvice Cornipaion
Lontpelicr, Veorcont

£0,1998 -~ Suckor Erock Divercion Dan

Dear Sir: )

In socoordence with the order of your
Conmienion deted June 4, 1937, I sutmit the following
report upon the Sucker Erook Diversion Dam in the town

of Salisbury, Vermont.

The Sucker Erook Diversgion Dem, at the
junction of Sucker ard Dutton Erooks, is located sout
1/2 mile eesterly from the northerly end of Silver lexe.
See Fig, 1, It replaces, with a higher weter level, an

0ld concrete and rubble mesonry dam which hes beer in use

at this point for over 20 yeczrs, The dreinege area st
this point is about 9 squsre miles, of which 2,5 square
miles is controlled by Sugar Hill Reservoir, completed in
1931, TVater from the Sucker Brook Diversion Dsm (Spill-
way Level Z1, 1306) will be fed into Silver Lske Reservoi:r
et E1, 1251 by means of a 4 ft, diemeter wood stave pipe
line sbout 1-1/2 miles long, whicg has becn reconstructed

during the present seeson,
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From 8ilvor Leke & pipe line tales tho water to
the Silvor Lako Iowor Station of tho Centrul Vermont
Pudblic Sexrvioo Corporction locotcd roar the esctorly shore
of Lcro Duncore (81, 671), ¢oveloning a hoad of sbout
670 ft., in voo 20 yoenrs or rore.

The water potored atove the Sucker Brook Diversion
Dam 1o sbout 1,6 rill.cu.ft. ot spillway lovel - E1, 1306,

The 2r1 18 construocted of rolled ecrth 11l sbout
400 ft, lons wmd 40 ft, in maxirma hoight, with a 150 ft,
conorete spillvay, 8ll upon o olay foundation except near
ths westerly end of the earth 2111, vhere ledge rock
ooours and tvhere a8 4 ft., reinforsced concrete outlet con-
duit end gaste well 18 locatoed, The lower end of this
conduit connects with the 4 ft. ﬁood stave pipe 1line to
Silver Leke,

The 0ld masonry diversicn dam lies 50 to 100 £t,
upstreen from the eerth f£i1ll section and was left in place.

The eerth emberkrment is 10 fi. wide &t the top
(El, 1312), upstream it has slopes of 1 on 2%, ocovered with
boulder riprap the full height, Dovnstresam slofe is
1l on 2, covered for some distence up with boulder riprap
exd the remsinder loamad and seeded with grass, The fill
is of borrow material obtained on the hillside west of the
dam, a "herd-pan" well greded and with sufficiont fines to
make 8 relatively impervious structure, The downstresnm

toe is well reinforced with roock fill.
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The npiliry, 1£0 ft. long ut El, 1306, tetwoen
corarvie abtautrent walls vith thedr tops et Bl, 1312, 18

formed by 8 vertiosl cutof? wall 2 ft, thick oztording 1
dowxnward obout 8 ft, into en itzpcrvio{x:: oley bottom, The
enstcr)y wall $¢ taocked up with undisturved ocerth: tho
wecaterly wanll, walch runs downstroem stout £0 £t,, is
basked up With earth fi1l covercd with boulder riprap.
The ¢pillwiy ohcazel curves sowovhat wosterly emd is
ccrared with heevy boulider riprep with gravel filling,
ter=sretirg 4n & ToWw o .heavy boulders end joinirz a ‘
rstursl golly or czarre] ontering the bank eome distsnce

dcwrstrees froa tne dez,

craovtlet works include a 3' x 4' gate well,e i e
4 %1. x £ % 808%e, tsrmplly oporated, over the upper exrd S

c2 zz6 out} corduit whose invert is at El, 1284, & rasck

-———

g—=cttre € oponirng just upstream from the gate well, ! ._‘J
==~ cctTBYckp which permwit draft to etout El1, 1293, ’
A 14" B%9®%e botween the gate Well mmd uwpstroem toe
¢z =ze GBTyT irnvert et D1, 1284, permits draft to ;- _j,
B, LZEE. ‘ E __.#1
‘ Th&l&‘ﬁ_.?}ﬂm is of reinforced concrete, r

4 2. 238D Xv gyee, about 100 £i. long, running to ' _.<
szt 8 Mt rean from the dovnstrean toe of i - '1
tze earth fi'i:,;re it Jjoins the 4 ft, wood stav.e pPipe : : 5
Lizs, the X, teirg through a short length of ‘ 1

: = iiame'&-’r?} pipe. The upstrcum end vf the outlet b .J
B3-13 | . ¢
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‘oonduit ond the gote vwoll are on lodge rock, the romzinder

in herd olcy exocevation, with e catoff sbout 30 ft, froa

tho gato wsll,
Dotsils of the various portions of the dam end

it8 scoconsorico ore shown on plans 412-32, 412-33 erd

41236 oppondod,

In tho F'icld,

June 15,1637 Visited the work vith lecsres lurgin, relden
end Burditt of the Compeary's staff, Vvork beginning -
tuilding rosd And developing borrow pits, Suggested thst
outlet pipe shonld be chenged from a steel pipe to & re-
inforced concrete conduit, for better pernanence ard

safety, This chanze made.

July 6,1937 Visited the work with Messrs, Belden and

Burditt, Some excavation of bottom for eerth fill sec-
tion. Borrow pits being developed. Excavation mede for
outlet conduit. Send and stone for concrete just beginning
to errive, Cement on way, Arranged for ssmples of cenment

end sand to be sent to Boston for testing.

Aug, 9,1937 Visited work with H.A.Burditt - Kesident

Engineer Flanders also on hand, Starting impervious f£ill
cutoff, Little progress on spillwsy, Bottom of outlet
conduit all poured and sides snd top under way., Borrow pit

for £111 developed on 8ide Lill west of danm,
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- ) . Bopt,14,1907 Vinitoed work with llenosro, Durgin ard Eurditt, - ___
_.. : Rosidont Enginecor Flendero on hend, Zarth £111 cnhoroxinctely ;‘.‘
T holf in pleoco ~ wall ocormpuctceld, Spillvwcy - about helf coancrote
. vall in plaoce « pood irporvious foundction - roinforced with
e l ptoel, Conduit corploted, inoluding nteel pipo for woeto :’.
below den, _’
oy 00£,)3,1937  Vipited work with Moesrs, Purditt cmd Belden. o
; Resident Engineer Flanders on hond, Earth f£i1l corpleted, J
; Spillvay ochannol under way, Lade sucgestions o3 to ripreap
- and backing up of westerly abutzent wall, confirzed in ' '_
fo detoil by lotter to R. A. Burditt on Oct. 16th. -*
‘ Oct,.22,1v37 Visited vwork with Messrs. Burditt end Zelder,
. Q Regident Engineer Flerders on hard, dpillvay channel nearly -.
{ -
i cornleted, and in accordance with suggestions cade by letter . j.:-::
é of Oot, 16th, Downstream slopes of earth fill sbout helf
‘ loamed, Little further vork required for corpletion. |
L : .8
o Photorrephs of Proiect., Appended sre e rumber
; of photosraphs taken at diffcrent times during comstruction ‘
by the Corpany's engineers, with descriptive rotes, o J
) I
Office Work. This has included & study to g :
determine the adequacy of the epillwvey and its channel x t
end & review of design, fiith such chunges as suggested { __.‘
end carried out theese are sstisfactory, :
R E
b 3 ."
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. ’) Thip prodoot wus deaioncd by coryotent engincore ____
end hes beon woll oorricd out under tho imaediste dircoticn =~!

T 02 Residont Lnzinoer Flcndors erd sapervision of Ur, R, A,
h Burditt, The cuperintordcnt vpon the work, lr, ¥m, Loipaton, ._._
- i8 @ r©ion of muoh cxporionce in such vork, ' .
_ ahilo the opillr:y end its ohunnel cro constructed
L upon &n oarth foundation, this i3 of olay hard-pan end tro '.j:
oonstruotion is sdoquate for those ocorditions, : —_l
Some weeh in the natursl certh ohcoroel et the ond ' , _

of tho boulder riprap may occur es tice goes on, although

‘ ; this is hard material with nucorous boulders. Flow over T
the spillvway will occur frequently co the storage above the :
e dem is relatively small, The condition of the epillway f

B j : channel should therefore be noted from time to time end -".
% repairs rade if necessary, P

! This dem a8 constructed, in my judgment provides :

o ‘ edegquately for the public safety and its manner of corn- | ,.'_,
f struction is satisfactory. ‘*_'
Acknowledgments are made to the engineers of the

; Centrsl Vermont Public Service Corporastion for assistance ;.

? and courtesies remdered. "“—

| Respectfully subzitted, e

i Accompanied by:- ——GO\’*@MM—J-\ {:&

i (1) Plaps: Pig. 1 RES)

; 412-32 b

! 412-33 b
0O 412-36 i
) , | (2) 6 Photogranha “w
' duriug cow:ivruction, T
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PULLTC LLEVICL COilIon
No. 1238
Petition c;f Crntr:l Vernont I
Public fervier Corgoratioun for |
cuthorit, to conctrst o dem on
Sucker Prook, so-cnlled, in I
felisbury, Vermont, i
OrLiR

VHFRILE, tie Central Verment Public Cervice Corimration, e
corporntion under the laws of Vernant enc: ed in the generaz4ion, zpeanuleciure
erxi sl of flectricity to the piblic, on the 73%h Zay of May, 1227 £iled
witn thic Comnmissicn its petiticon sceking e npiroval of this Cormizzizaz
to the cunstrﬁcticn of a dum irpouncing mcre thin 03,70 cudbie feet cf
witor ot the juncit.n of Putton wnd Cucker Brooke ir S:ifiszbary,
and

VHER S, this Comnissisn on the 4tn dzy of Jure, 1217, wist e
approvil of George I, Aiken, Govermor of Vernont, «jiesign:_:ed Ze T4 DerTous
of bostun u6 encineer to investi -te the jrocerty, review tne clzne end
soecificitions an: to make such sdditisne) irves: ti.ction es the Cozzi:zzi:nm
sh-uuld decn nr~cos‘.:.ry anc

WHLE1.E, such investistions snd review have been =32 bt czid
lie Ko Barrows, snnd

VHeid LS, srid He K. Barroxs on the Iind day of Novezler, 1317,
filed with tuir Corr’isionhis re;crt on the Sucxer 3!"\0&. Diversizn izt
the junction of Dutton Brook an! Cucker Brook in Calisbury, Vera:ne, ic
which {t 15 set forth that sidc din s constructed provides zdevuclely
for the public safety end its minner of corstruction is setisfictory,

T‘I‘JL. FUKF, this Coumicsicn lgsues it Onicr approvirg the
conatruction o!‘ such dam in sccordance with the report filed by said
H., £{. Barrows,

Duted ¢t Montpelier, County of Fishington, Stute of Verinnt, thi
RN any of December, A. Do 1957,
St 5 Coslitog

- A e .- e -

)
2) Cooniredon
W)

OLFICE UF CLLIKX _’_“._’__‘,w(_“w__“-
Fileds De‘i vaber ¢, 1947 f D R Y of Vermarnt
S PR T —_—— Tillgmnlld
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H. K. CARROWS

" oam Ry L
CONBULTING ENUINEER
¢ BrAacOnN BrAagsY
soesTON

Nlovember 27, 1939

Hon, £, B, Cornvall, Cheirman
Public Servico Cow-iesion
Lontpolier, Verumont

Ro, 2102 = Sucker Brook Spillway Icﬁrovement

Deer 3ir:

In accordance with the order of ycur Cocmissicrh
dated April £4, 1939, I eudbmit the following report upor
Spillway Irprovemsnt at Sucker Brook Diversion Dem ir tlhe
town of Salisbury, Vermont,

Depcription

The Sucker Brook Diversion Daxm was completed in
1937 and is fully described in my report to the Ccmxzission
dated Ioverber 20, 1937,

The flood of September 1938 caused the spillwey
channel below the dam to be so bedly washed as to
necessitate the reconstruction of the chanrel, Bed-rock
in the channel was uncovered by the wasa, so that it was
considered desiradle to relocate the spillwsy on a rock
foundation, and reconstruct the channel in such bed-rock.
The new spillway location 1e.at the Rorth-East of the

original spillvway.

B3-19
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El, 1302, with &4 f£t, fluchboerds, and there is en
sdditionel length of 20 ft., of permenent creet at
El, 1306, Flashboards ere deaigned to go out vhen tre
vater level reesches El, 1307,3,

The new epillway and retairing wall esre fcurd-
ed or so0lid rock end the new chanrel bottex is rcek feor
some distance downstream from the spiliway,

The ordinary elevation of the water surface
upstrean from the dam rezsins uncharged,

Details of the work are shown on plan 412-4€,

appended,
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gnd lerr (Contrretor),

opilivuy end spillivuy well,

Auz, &3, 1¢39, vigited the worz,
Durgin cod wnitcord (Recident Exvinecr), 8pillswy
fcupdetion rock uncovered ernd oxcevated to El, 130%

end 0.k, Spillway wall fourdation rock in part

uncovered, Zarth £111 being placed between new

spillviy end corth don,

Oct, 5, 15532, Visited the wori,

Durgin, Belding, “hitcomb (Hesident Frgineer) end Lerry

(Contrector).

Spillway - Concrete nesrly all poured - rock
fourdation sll the woy - O.K,

Spillvoy Wsll - Coxplote exccpt for 28 ft, section

nosr miadle, Rock founcoiion sll tie
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Tho prolfcct v: 9 dosirmed and constructed by
ecupetent cncincers cnd s caticizcterily curried caut,
“he new spillvzcy end channel sre entiroly ir solid rcecck
except for the liorta bank, Trhough soxe wooh migiat
occur here irn a large flood, it would not affect the
safety of tke denm,

) Taio epillw:y end dom &8 constructsd, in -y

Judgzent provide edequately for the putlic scfety,
Acknowledgnents are made to the engineere

- of thre Centrel Vermont Public Service Corperastion for

sseistance erxd courtesics rerdered,
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C-8A Deteriorated concrete support for service bridge on
control tower - 11/07/79

C-88 Crack in concrete on left side of control tower - 11/07/79
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C-7A Intake structure and control tower - 11/07/79 ..‘

C-78 Slide gate control mechanism on top of control tower —

11/07/79
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C-6A Ponded water at downstream toe
of dam looking from dam crest

1/07/79

C-6B Upstream slope of dam looking left from spillway approach
channel. Note riprap - 11/07/79
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C-5A Left side of downstream slope of dam looking from left
abutment. Note rock cover at bottom left - 11/07/79

C-5B Right side of downstream slope of dam looking from
left abutment - 11/07/79
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L C-4A Dam crest looking from left abutment toward right abutment
11/07/79

o
C-4B Downstream slope of dam near
- left abutment. Note rock cover on
. slope and outlet penstock just visi-
ble in background above center
11/07/79
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& C-3A Dam crest looking from left spillway training wall toward
left abutment. Note left training wall of old spillway right
of center - 11/07/79

» C-38  Upstream face of dom looking from right angle point
toward left abutment - 11/07/79
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C-2A Dam crest looking from left spillway training wall toward
right angle point. Note top of left training wall of old
spillway just visible at extreme left of center - 11/07/79

C-2B Close-up of upstream end of left training wall of old
spillway where it starts through dam - 11/07/79
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Conclusions

Thereo 1s no eppreclable change in the stability of this

dam since 1tsa construction.

A S

,-3 "Al‘:}‘ N\ ]/ ’ ‘)/',;"f"’/“l’ n _l'.(
J STEPHEN H. HAYBROOK
HYDRAULIC ENGINRER

Public Service Commission

Apri%*&?, 1951

Repbat No, 199
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has a stone riprap cover, while the remainder of the dam 1s
seeded with grass.

At the north-east end of the embankment 1s a spillway
located on a ledge rock foundation, It consists of a conecvete
cap anchored to the bed rock. Of this, a [0 ft. length hoa ftg
crest 10 ft., below the top of the dam, and a 20 ft., extenslon
has its crest 6 ft. below the top of the dam. The o ft. length
is fitted with l ft. of pinetype flashboards designod to fall with
1,3 ft, of water over them. A concrete retalning wall pnd wing ve)
protects the embankment fill. |

Near the westerly end of the embankment 13 a h'x}.é' refn~
forced concrete outlet on a rock foundation., At the upstream
end 1s a 3'x]i' zate well, and a rack structure. AL the downatrenm
end is a transition to a L ft. dia., wood stave plpe. The wenl-

stave pipe continues to Silver Lake, a distance of 1,5 miles.

Comments on Inspection

From inspection, this dam appears in a good condition,
It 1s a relatively recent structure, properly mailntained.

Acknowiedging H. K. Barrows! two reports on this dam, 1t
was designed and built in a satisfactory manner. After damage
by the 1938 Flood, the spillwéy was relocated in a more 1daal
position,

The embankment fill is a weli graded materlal. There is
-ample splllway capacity.

The_dispharge channel may be subjected to erosivn in
flood time but the safety of the dam from such a condition would

not be affected,
’ ' B3~25
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REPORT ON SUCKER BROOK DAM

Generel Data
1, Owner & Operator - Central Vermont Public Service Crrp,
= 2e Purpose of dam ~ Diversion for Silver Leks hydro-
‘electric development
\ 3. Stream location ~ Sucker Brook (junctien of Duttaon *r.)
T ' h. ‘Town location ~ Salisbury, Vt. (south eerst corner)
Se +Size of Pond =~ At maxinum level the surface area 19
! i, acres and the volume 1,500,000 cu. fte
t, 6., Dralnage area = Approximately 9 sq. m!. of which, /.5
S : .sqe mi. is regulated by Sugsr H11l Dain.

' Historical brief

Constructed in 1937, the dam replaces, with a larger
: capacity, an old concrete and rubble masonry structure. The
project was approved by PSC in Case #1998, with H. K. Berrows.

Consulting Engineer, designated as the Commission!s anstpecr

)

% in the matter,

‘ The flood of September, 1938 damaged the spillwav chenrel.

L : Improvements in 1939 were approved under PSC Case #2102. 1H. !.

. Barrows sgain acted for the Commission.

| o

. Description of the dam

, Layout, dimensions and detalls are contained in the FSC

'; case f1les on the dam. Briefly, it consists of the following:

’ The dam is a rolled earth embankment on a clay foundation,
It is about 550 ft. in length and 4O ft. in maximum height. Tts
top width is 10 ft. and ity upstream and downstream Caces slopss,

» respectively, 1 on 2} and 1 on 2. In goneral, the upstream f=ace

R~ N
:_.Z‘-h_.__ ¢ T e oo .
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-1 C-9A Path of penstock at downstream end of outlet pipe.
) Note exposed penstock near center ~ 11/07/79
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C-98  Approach channel to spillway looking from spillway
weir - 11/07/79
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LY C-10B Spillway weir looking upstream from discharge channel -

11/07/79
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7 C-11A Spalling of concrete at construction joint in left training wall "—‘T
of spillway discharge channel - 11/07/79 T

C-11B Spillway discharge channel
. looking downstream from left
training wall of spillway. Note

training wall along left side of

channel - 11/07/79
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C-12A Undermining and deterioration of downstream end of left
training wall of spillway discharge channel - 11/07/79

C-12B Vermont State Route No. 53 bridge over Sucker Brook near
Lake Dunmore. Note top of powerhouse for Silver Lake Hydro-
electric Development visible over left end of bridge - 11/08/79
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Dunmore. Sucker Brook Dam is in the mountains in the

N
C-13A Aerial overview of downstream hazard area along Lake Ej
background - 11/30/79 1
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C-13B Aerial overview of downstream hazard area along Lake !‘1
Dunmore. Note Vermont State Route No. 53 across center, ]
Branbury State Park in left center and outlet to Sucker Brook L
in right foreground -~ 11/30/79 j::}
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APPENDIX D ;
HYDRAULIC AND HYDROLOGIC COMPUTATIONS
TABLE OF CONTENTS
PAGE
Drainage Area Map ' D-1
Elevation - Area - Storage Computations D-2
Stage - Area Curve D-3
Stage - Storage Curve D-4 ol
Discharge Computations ;jﬂﬁ
Outlet Conduit D-5 CoT
Summary D-6 }j;ﬂ
Stage - Discharge Curve D-7 -¥,ﬂ
: -
Drainage Area Data for HEC-1 DB Program D-8
Sugar Hill Dam A
| Elevation - Area - Storage Computations D-11 "
Discharge Computations D-12 f:?ﬁ
Drainage Area Routing ib‘j
Cross Sections of Subarea 3 Channel D-13 -
" Overtopping Analysis ;.‘
' Computer Input D-15 T
Computer Output - Complete D-17 B
Inflow and Outflow Hydrograph Plot D-23 5
Dam Failure Analysis ;
Cross Sections of Downstream Channel D-27 N
Profile of Downstream Channel D-31 o
Prior Flow at Top of Dam
Computer Input D-32
Computer Qutput
Summary Tables D-34
Breach Criteria D-36
Breach at Top of Dam -
Computer Input . D-37
Computer Output .
Breach Hydrograph Listing & Plot D-39
Inflow and OQutflow Hydrograph Plot D-41
Summary Tables D-42
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