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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No.: VT 00176

Name of Dam: Sugar Hill Dam

Town: Goshen

County and State: Addison County, Vermont

Stream: Sucker Brook

Date of Inspection: 7 November 1979

BRIEF ASSESSMENT

1. Project Description

Sugar Hill Dam is an earth embankment about 855 feet long
by 61 feet high. Included in the length of the dam is a 150-foot
long spillway in the right abutment. Both the upstream and down-
stream slopes of the embankment are about 2H:IV. Top width is
about 16 feet.

Normal pool elevation is maintained somewhat below the spill-
way crest by a regulating outlet conduit under the dam controlled
at its downstream end. The spillway crest is about 3.5 feet below
the lowest point on top of the dam. The only spillway is the
spillway in the right abutment, which consists of a short approach
section, a free overflow concrete control weir, and a discharge -
channel back to Sucker Brook.

2. Significant Findings and Assessment

The dam is in FAIR condition. Significant problems include S
erosion around the outlet structure and at the upstream left abutment .-

contact line, a thin crack-like line transversely crossing the down-
stream portion of the crest, brush and decaying stumps on the down-
stream slope, structural deterioration of portions of the outlet
structure, and deterioration of the left training wall of the spill-
way. Also, the spillway approach and discharge channels are becoming
overgrown with brush and small trees and are in need of maintenance.

3. Hydraulic and Hydrologic Findings

The spillway is INADEQUATE to pass the test flood without
overtopping the dam. In accordance with recommended guidelines
of the Corps of Engineers, the dam is classified as INTERMEDIATE .

-I- _o
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in size and as having a HIGH hazard potential. Accordingly, a
TEST FLOOD equal to FULL PMF (probable maximum flood) is required.
The test flood overtops the dam by a maximum of about 0.6 of a
foot with duration of overtopping of about 3.7 hours. Peak inflow
for the test flood is 4300 cfs. Peak outflow is reduced very little 0

by reservoir routing and is 4200 cfs. Total project discharge
capacity at the top of the dam is due only to the spillway (outlet
works assumed closed) and is equal to 3030 Zfs, or 72% of the test --

flood peak outflow.

A flood equal to HALF PMF does not overtop the dam, but results
in a minimum freeboard of about 0.8 of a foot.

4. Recommended Action

WITHIN ONE YEAR after their receipt of this Phase I Inspection
Report, the Owner should implement the following recommendations: 0

a. All brush and stumps should be removed from upstream
and downstream slopes, and the spillway approach and
discharge channels should be cleared of brush, trees,
and logs and maintained, all as described in Section
7 of this report.

b. A registered engineer qualified in the design of earth
dams should be engaged to do such work as inspect the dam
after it has been cleared of brush, thoroughly inspect the
inside of the outlet conduit and outlet structure, determine
the best method of repair for the outlet structure, and
perform a detailed hydraulic and hydrologic study to
better assess spillway capacity. Contingent on the
results of the detailed hydraulic and hydrologic study,
determine what repairs should be made to the left training
wall of the spillway. Necessary spillway repairs and/or
enlargement should be carried out.

Additional recommendations and remedial measures that should-. -

be implemented by the Owner WITHIN ONE YEAR after receipt of this
Phase I Inspection Report are described in Section 7.

GORDON E. AINSWORTH & ASSOCIATES, INC.

Kenneth J. Ma-le, P.E.

& LAND SURVEYOR

-2-



This Phase I Inspection Report on Dam has
been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations
are consistent with the Recommended Guidelines for Safety Inspection
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval. 0
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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 mapping, subsurface investigations,

testing, and detailed computational evaluations are beyond the

scope of a Phase I investigation: however, the investigation is

intended to identify any need for such studies.

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 environment

of the structure. .9

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

on numerous and constantly changing internal and external con-

. . ..



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

escimated "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- 0

cility and safety to the public. An evaluation of the project

for compliance with OSHA rules and regulations is also excluded.

A
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i • Spillway

1) Type - Broad-crested free overflow with reinforced
concrete weir control section.

2) Length of Weir- 150 feet, consisting of one 50-foot
weir and one 100-foot weir divided
by a stone masonry training wall.

3) Crest Elevation - w/o flashboards 1768 +

- with flashboards N/A

4) Gates - None.

5) Upstream Channel - Partially riprapped approach
which slopes gently upward toward
spillway weir. S

6) Downstream Channel - Spillway discharges into brush-
covered and partially riprapped
earth channel excavated in right
abutment. Channel contains rock
and gabion check dams. S

7) General - No comment.

j. Regulating Outlets

1) Outlet Conduit S

a) Invert - Intake EL 1717, Discharge EL 1711.

b) Size - 4-foot square.

c) Description - Reinforced concrete conduit with S
12-inch thick walls about 300 feet
long through the dam with trash rack

at the upstream end and a timber bulk- - -

head in an outlet structure at the
downstream toe.

d) Control Mechanism
Upstream - An inclined emergency

reinforced concrete slide gate
4-feet wide by 5-feet high at
an angle of 60 degrees with the
horizontal, controlled by a
chain winch at the top of the
dam.

Downstream - An 8-inch timber bulkhead in
the outlet structure at the
lower end of the conduit with

1-8
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. . .. .

2) Flood Control Pool N/A

3) Spillway Crest Pool 1591

4) Top of Dam 1861 S

5) Test Flood Pool 1912

f. Reservoir Surface (acres)

1) Normal Pool 53

2) Flood Control Pool N/A

3) Spillway Crest Pool 74

4) Top of Dam 80 S

5) Test Flood Pool 81

g- Dam

1) Type - Earth. 0

2) Length - 855 feet including spillway.

3) Height
Hydraulic Height -61 feet.
Structural Height - 63 feet.

4) Top Width - About 16 feet.

5) Side Slopes
Upstream - About 2H:lV.
Downstream - About 2H:lV.
Approximate Volume of Dam - 100,000 cubic yards.

6) Zoning - Central and upstream zones composed of finer
borrow material. Downstream zone and up-
stream slope composed of coarser borrow.

7) Impervious Core - None, see "6) Zoning"

8) Cutoff - 5-foot deep by 15-foot wide central cutoff
trench filled with fine-grained borrow.

9) Grout Curtain - None known.

10) Other - No comment.

h. Diversion and Regulating Tunnel - N/A
1

1-7
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c. Elevation (feet - NGVD)

Reports and plans submitted by the Central Vermont Public
Service Corporation to the Vermont Public Service Commission in the
1930's (see Appendix B3) utilize an arbitrary elevation datum of
100 at the base of the dam. With this elevation datum the spillway -"-

crest is at EL 155 and the design top of dam is at EL 160. A recent
plan, provided by the Owner for our review during the field in-
spection, indicates that the spillway crest is at about EL 1768
MSL. Therefore, all elevations used in this report are 1,613 feet
greater than those on original reports and plans found in Appendix 0

B3 and are in approximate feet above mean sea level NGVD (National
Geodetic Vertical Datum of 1929).

1) Natural Stream Bed At Toe of Dam - Downstream 1711 +
- Upstream 1717 +

2) Bottom of Cutoff 1709 +
Lowest Foundation Surface (bottom of cutoff) 1709 T
Core Wall None

3) Maximum Tailwater Unknown

4) Normal Pool (site inspection 11/7/79) 1756 +

5) Full Flood Control Pool N/A

6) Spillway Crest (ungated) 1768 +

7) Design Surcharge Unknown

8) Top of Dam - low point 1771.5
- high point 1776.8
- design 1773 p

9) Test Flood Surcharge 1772.1

d. Reservoir (length in feet)

1) Normal Pool Est. 2000 S

2) Flood Control Pool N/A

3) Spillway Crest Pool 2400

4) Top of Dam Est. 2500 5

5) Test Flood Pool Est. 2600

e. Storage (acre-feet)

1) Normal Pool 828

1-6



Refer to Section 4 of this report for a complete discus-
sion of operation and mainterqnce 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 0

Leicester River, to Otter Creek, to
Lake Champlain, to Richelieu River.

3) Shape - Roughly rectangular, about 6000 feet by
13,000 feet.

4) Area - 2.97 square miles, or 1901 acres.

5) Topography - Fairly steep wooded slopes averaging
10% to 20% slope. Elevations vary
from EL 1768 to EL 3230.

b. Discharge at Dam Site (cfs)

1) Outlet Works
Outlet conduit, 4-foot square, intake invert

EL 1717, discharge capacity 40 cfs at top of
dam @ EL 1771.5.

2) Maximum known flood - unknown.

3) Ungated spillway capacity at top of dam, 3030 cfs
@ EL 1771.5

4) Ungated spillway capacity @ test flood pool,
3900 cfs @ EL 1772.1.

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

7) Total spillway capacity at test flood pool, -/

3900 cfs @ EL 1772.1.

8) Total project discharge at top of dam, .
3030 cfs @ EL 1771.5.

9) Total project discharge at test flood pool,
4200 cfs @ EL 1772.1.

1-5



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

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

f. Operator

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

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)

g. Purpose of Dam

The dam provides water storage for hydroelectric power
generation as a part of the Silver Lake Hydroelectric Development.

h. Design and Construction History

The dam was planned and partially built in 1922 and 1923
by the Hortonia Power Company. The original designer was Vaughan
Engineers, of Boston, Massachusetts. It is believed that the firm
is no longer in business and the location of its files is unknown.
The construction contractor for this original work is not known.

The partially-built dam was purchased by the Central
Vermont Public Service Corporation, and plans to raise the dam to
its original design height were developed in 1931. It is believed
that plans for the raised dam were prepared by the New England Public
Service Corporation (NEPSCO). Construction of the raised dam (i.e.,
the present dam) was completed in 1932 by the Sanders Engineering
Company under the direction of F. W. Harris, NEPSCO Civil Engineer.

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

i. Normal Operation Procedures

There are no written operation and maintenance procedures
for the dam. Maintenance personnel reportedly visit the dam weekly.
Also, the Owner indicates that the dam-is inspected and reported on
annually by a private consultant. The water level in the reservoir
presently is maintained below the spillway crest, and outflow from
the dam occurs only through the outlet conduit.

1-4



The dam also contains a 4-foot by 4-foot reinforced
concrete outlet conduit with 12-inch thick walls. The conduit is
approximately 300 feet long with a trash rack at the upstream end
and a timber bulkhead at the downstream end. An inclined emergency
reinforced concrete gate 4-feet by 5-feet high can be used to
control flow into the upstream end of the conduit. The gate slides
on an angle of 60 degrees with the horizontal and is controlled by -
a chain winch at the top of the dam. The gate is normally open -:
and can be lowered by its own weight.

At the downstream end of the conduit, there is a rein- .
forced concrete outlet structure. It contains a timber bulkhead
across the end of the conduit, as well as two plank baffle weirs
in the downstream flume which are used to reduce the velocity of
the outflow from the conduit. On the roof of the structure are
handwheels for 5 gate valves located in the 8-inch timber bulk-
head: two 6-inch valves, two 8-inch valves, and one 10-inch valve.
The five valves are used to control outflow from the conduit.

Flow from the outlet structure is discharged into Sucker
Brook. Access to the outlet structure is provided by a wooden
walkway along the left abutment of the dam.

c. Size Classification

In accordance with recommended guidelines (Reference I),
Sugar Hill Dam is classified as INTERMEDIATE in size because its
hydraulic height is 61 feet (within the 40 to 100-foot range) and
also because its maximum storage is 1861 acre-feet (within the
1000 to 50,000 acre-foot range).

d. Hazard Classification

In accordance with recommended guidelines (References
1 & 18) involving loss of life and economic loss, Sugar Hill Dam
is classified as having a HIGH 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 or destroy Sucker Brook Dam (an earth diversion dam),
portions of Branbury State Park, and flood the first floors of
about 8 houses along Lake Dunmore to a depth of 4 to 5 feet, with
the high flow velocity probably destroying the homes. Damage
to a highway bridge on Town Route 53 and to the road on either
side of the bridge would be increased by a dam failure. Total
economic loss is judged appreciable. Loss of more than a few
lives is judged possible. The dam failure analysis is developed
in Section 5.5 of this report.

e. Ownership

Since the construction of the dam was completed, the dam
has been and is still owned by:

1-3
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Access to the dam is from State Route 73 to the south
via Town roads and trail roads inside the Green Mountain National
Forest (see Drainage Area Map, Appendix D-l).

The popular name of the dam is Goshen Dam, and the 0
impoundment is popularly called Sugar Hill Reservoir. The official
names are Sugar Hill Dam and Sugar Hill Reservoir. The reservoir
is aligned along a northwest - southeast axis with the dam lo- -.-

cated at the northwesterly end.

The dam is built across Sucker Brook, which is tributary
to Lake Dunmore. The nearest downstream community is named Lake
Dunmore, population estimated at 50, located about 5 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 is simply a group of houses
and other structures located in the Town of Salisbury. O

b. Description of Dam and Appurtenances

Sugar Hill Dam is a compacted earth embankment of
selected fine-grained borrow materials with a single spillway of
the free overflow type. The grass and weed-covered embankment
is bent slightly upstream where it crosses the natural stream
channel. The dam is about 855 feet long (including the spillway)
by 61 feet high. The dam crest is about 16 feet wide and both
the upstream and downstream slopes are 2H:lV or flatter. The
upstream slope and downstream toe are covered with stone riprap.

The dam contains a central cutoff trench 5-feet deep by
15-feet wide filled with the finer borrow material. No impervious
core or grout curtain are known to exist. The foundation con-
ditions under the embankment are not known.

The free overflow spillway is an ungated open channel in

the right abutment of the dam. The reinforced concrete weir control
section is about 3.5 feet below the top of the dam. The weir consists
of a 50-foot and a 100-foot section divided by a stone masonry
training wall, for a total weir length of 150 feet. Metal flash-
board supports exist on the weir crests, but flashboards are
presently not used.

The spillway approach channel slopes gently up toward
the spillway weir and is riprapped for about 30 feet in front of
the spillway weir. The spillway discharge channel is also rip-
rapped for about 30 feet downstream of the weir. The discharge
channel is a combination man-made and natural section and is
covered with brush. Several rock gabion check dams exist in the
channel to slow down discharges and to control erosion. The
spillway channel discharges into Sucker Brook several hundred
feet downstream from the toe of the dam.

1-2



NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

NAME OF DAM: SUGAR HILL DAM, ID NO. VT 176

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

1.2 Description of Project

a. Location

Referring to the Location and Vicinity Maps at the be-
* ginning of this report, Sugar Hill Dam is located in central

Vermont in the Town of Goshen, Addison County, about 3 miles
* South of the community of Bread Loaf. The dam at its maximum

section is at Latitude 43 degrees -54.9 minutes North, Longitude
73 degrees -0.3 minutes West.m
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five gate valves: two 6-inch,
two 8-inch, and one 10-inch.
The valves are controlled by
handwheels on top of the out-
let structure.

e) Other - Outlet conduit can also function as low
level drain.

£
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SECTION 2

ENGINEERING DATA

2.1 Design Data

The original dam was designed prior to 1922 by Vaughan Engineers,
of Boston, Massachusetts. It is believed that this firm is no longer
in business, and the location of its files is unknown.

* The original dam was designed for the Hortonia Power Company.
% - Construction of the dam began in 1922, but work was halted in 1923.

The partially-built dam was subsequently purchased by Central
Vermont Public Service Commission (CVPS, the present Owner). Plans
to raise and complete the dam to its original design height appear
to have been developed in 1931 by the New England Public Service
Corporation (NEPSCO). 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 a report on
construction of the dam (starting on Appendix B3-1), including[one record drawing of construction (see Appendix B3-11). This
report was prepared by H.K. Barrows, Consulting Engineer of Boston,
in 1932 just after construction had been completed, and was re-
quested by the Vermont Public Service Commission (PSC). The PSC
order approving the construction contains some additional data
and is included starting on Appendix B3-13.

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 original dam started in 1922 for the
Hortonia Power Company but was halted in 1923. The construction
contractor for this original work is not known. After the present
Owner purchased the partially-built dam, construction began again
in 1931 and was completed in 1932. This construction to raise and

-- complete the dam was done by Sanders Engineering Company under the
direction of F.W. Harris, NEPSCO Civil Engineer. The present
business status and location of Sanders Engineering is unknown.

Background data on the original construction and the
later raising is contained in the report and PSC order discussed 0
previously in Section 2.1 and included starting on Appendix
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B3-1. The original construction included the embankment to about
38 feet high, a stone rubble spillway about 50 feet long, a tem-
porary timber spillway at a lower elevation, and the entire length
of the outlet conduit. Later, the embankment was raised to its
present height of about 60 feet, a 100-foot concrete weir spill- 9
way was added, and repairs and improvements to the outlet struc-
ture were made.

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

b. Modifications

No records of any modifications to the dam are known.

c. Repairs and Maintenance

No records of any repairs to the dam are known.

d. Pending Remedial Work

The Owner has no plans for any pending remedial work.

2.3 Operation Data

a. Inspections

Three inspection reports were available and all are in- -
cluded in Appendix B3. The first report (starting on AppendixB3-16) is suspected to have been prepared by Stephen H. Haybrook,

on behalf of the State of Vermont, sometime prior to 1953. It
contains a brief history and description, but the report is in-
complete. Seepage through or under the concrete spillway weir

* was noted.

The second inspection report starts on Appendix B3-12,
and appears to be a subsequent report by Haybrook in 1953. A

• .boil was observed below the downstream toe at maximum section.

The third, and last documented inspection available, is
included as Appendix B3-20. It was performed on June 10, 1954,
by Byron 0. McCoy, of Charles T. Main, Boston, accompanied by two
representatives of the Owner. A little seepage at the downstream
toe was noted, but there was no sign of the boil that had been
reported a year earlier.

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.
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b. Performance Observations

There is no instrumentation in the dam. Other than
observations made in the inspection reports previously discussed
in Section 2.3.a, there are no other known records of performance
observations. -- -.

c. Water Levels and Discharges "". -

There are no known records of routine water levels and
"= discharges from the dam. 0

d. Past Floods

There are no known records of past floods at the dam.

e. Previous Failures 0

There are no known previous failures of the dam.

2.4 Evaluation

a. Availability

As listed on Appendix BI, 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
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 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

* 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.

b. Adequacy

Available data consisted of a report on construction
of the dam just after its completion, including a poor copy of
one record drawing of construction, together with copies of
three later inspection reports. Such data as the design calcu-
lations, construction specifications, data on the foundation
and embankment soils, and detailed operation and performance data
were not available. The lack of such in-depth engineering data
does not permit a comprehensive review. Therefore, the adequacy
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
* data available generally appears valid. Some exceptions noted are:
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1) Barrow's report after construction in 1932 (see
Appendix B3-6) indicates that the regulating valves
in the timber bulkhead in the outlet structure
consist of "two 6-inch, two 10-inch and three smaller" 0
valves, for a total of 7 valves. The record drawing
of construction (see Appendix B3-11) indicates only
five valves, consisting of two 6-inch, two 8-inch
and one 10-inch. Five stems and handwheels now
exist (visible in Photo C-6B). Therefore, this five-
valve configuration was assumed correct for this in-
spection.

2) Original data in Appendix B3 indicate that a level
top of dam was intended about 5 feet higher than the
spillway crest. Field measurements (see Appendix
B2) show a very non-level top of dam with the low-
est point only 3.8 feet above the spillway crest.

3) Original data references a spillway crest consisting
of a 50-foot long section and another 100-foot long

F section. Field measurements (see Appendix B2) indicate
lengths of 50.6 and 102.0 feet, respectively.

4) The drawing provided by the Owner for our review at the
site during our field inspection indicates elevations
on the outlet structure that appear to be about 10 feet
too low when compared with the elevations (adjusted to --

the same base) in Barrow's Report (see Appendix B3-6)
and on the record drawing (see Appendix B3-11). The
cause of this discrepancy is not known. The higher
elevations are assumed correct in this report.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General

Sugar Hill Dam was inspected on November 7, 1979. The
inspection party (see Appendix A-l) was accompanied by two repre-
sentatives of the Owner: Mr. J. Douglas Graham, Manager of Hy-
draulic Generation, and Mr. Edward Lurvey, General Hydraulic
Foreman. Also present was Mr. Peter Barranco, Jr., Dam Safety
Engineer of the Vermont Department of Water Resources. The
weather was overcast, and the temperature was about 460 F. The
water surface was at about EL 1756, about 12 feet below the spill-
way crest. The Visual Inspection Checklist is included as Appen-
dix A, while selected photos taken during the inspection are in-
cluded in Appendix C. Appendix C-1 is a photo index map. The
Overview Photo at the beginning of the report as well as several
of the photos in Appendix C are aerial photos taken from a heli-
copter on November 30, 1979.

b. Dam

Photo C-2A is a view along the crest of Sugar Hill Dam
from the left abutment, and Photo C-2B is a view from the left
training wall of the spillway. The spillway is at the right end
of the dam. The upstream slope, showing the boulder riprap, is
shown in Photo C-3A. The downstream slope from the left abutment
is seen in Photo C-2A. A more detailed view of the downstream
slope, taken from a point downstream from the dam, is given in
Photo C-3B.

On the downstream side of the dam there is a zone of
ponded water, as shown in Photo C-4A. The source of this water
is not known. No flow was evident on the day of inspection.
Previous inspection reports (see report for inspection of June
10, 1954 signed by the Executive Vice President of the Owner,
included as Appendix B3-20) indicate that a boil was observed
on the downstream side in the spring of 1953 during high water
levels. At some time during the intervening years, it was deter-
mined by the Owner that the water level behind this dam would be
kept relatively low. As shown on Photo C-3A, the water level on
the day of inspection was about 16 feet below the top of dam, or
about 12 feet below the spillway crest.

There are several features that were observed on the
day of inspection in the vicinity of the outlet conduit that passes
through the dam. First, a very thin, barely-visible, crack-like
line was noted on the crest near the anchor block for the chain -9
winch mechanism, which is seen in Photo C-5B. This line extends
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in a transverse direction across the downstream crestline and then
disappears a few feet below crest level. The location of this
line is approximately 20 feet to the right of the point at which
the conduit passes under the crest of the dam.

Second, the downstream slope of the dam, particularly
in the central portion, is "hummocky." Many irregularities that
could be due to erosion or frost action were noted.

Third, the downstream slope around and above the out-
let structure is eroded. It appears that the soil may be eroding 0

from below the dumped rock (stone loading). Since the outlet
structure is cracked, it is also possible that piping may be
occurring down into cracks in the conduit in the vicinity of its
connection with the outlet structure.

The downstream slope is covered generally with small
trees and brush up to 7 feet tall, as may be seen in Photos C-2A
and C-3B. Stumps up to 9 inches in diameter are decaying in the
downstream slope. Several bare areas, due to surface erosion,
are evident. One such area, shown in Photo C-4B, is located
near Sta 2+00. Also, some small animal holes were noted in the
downstream slope, particularly near the left abutment. -

At the upstream left abutment contact line an erosion
gully has formed due to surface runoff. This gully appears to be
in glacial till.

The crest of the dam is tilted slightly downward on the
downstream side, as may be seen in Photo C-5A.

The upstream slope is well covered with a boulder rip- -
rap. (See Photo C-3A.) Small brush has been allowed to take
root in the riprap in recent years. -

C. Appurtenant Structures

1) Intake Structure

The intake structure is a reinforced concrete pipe p
end section-like structure located about 120 feet upstream of the
crest of the dam at about its mid-length. The intake structure
was not inspected because it was completely submerged. The intake
structure is normally completely underwater at all pool elevations
except when the reservoir is almost drained.

There is an emergency reinforced concrete slide gate
held open above the intake structure by a chain winch and anchor
block located on the dam crest above the intake. The concrete
anchor block and chain winch are shown at the left in Photo C-5B.
The winch was not operated, but appears in good condition. The
concrete anchor block is tilted 2 inches downward on its upstream P
end relative to its downstream end over its 6-foot length.
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2) Outlet Transition and Conduit

The outlet transition and conduit consists of a
4-foot square concrete conduit through the dam from the intake
structure to the outlet structure at the downstream toe. The out- 0
let transition and conduit could not be inspected because they
were completely full of water. A bulkhead across the downstream
end of the conduit inside the outlet structure maintains the outlet
conduit full of water, and under pressure, as its normal condition.

3) Outlet Structure and Control Tower

The outlet structure and control tower are together
in one reinforced concrete structure located at the downstream toe
of the dam to the left of its midpoint. (See Overview Photo and
Photos C-3B, C-6A, and C-6B.) The upper level of the structure can
be considered a control tower, since it contains the timber bulk-
head with gate valves across the end of outlet conduit. The
inspection checklist for this portion of the structure is on Ap-
pendix A-5. The remaining portion of the outlet structure is on
the lower level and is covered by the inspection checklist on
Appendix A-7. Only the outside of the outlet structure was in- 0
spected. The inside was not accessible due to the flow of water.

The outside condition of the outlet structure is
fair. The vertical concrete surfaces, mainly the downstream face,
on the upper level (control tower) are in poorer condition with
honeycombing visible. Hairline cracks are visible in various places p
with a major crack at the left front corner of the upper section
(see Photo C-7A). Similiar cracking is also evident at the left
front corner of the lower section. Part of this cracking is
visible at the top center of Photo C-7B. Photo C-7B also shows
the badly eroded concrete on the left training wall of the outlet
channel under the outlet structure. Similiar damage is also evi-
dent on the right training wall.

The five handwheels that control the gate valves
in the bulkhead are visible above the upper section of the struc-
ture in Photo C-6B. The handwheels were secured with a locked
chain and were not operated. Some or all of the valves were open, t
and/or the bulkhead was leaking, judging from the flow of water
from the outlet structure.

4) Service Walkway

As seen in Photo C-6A, the service walkway consists
of a stepped, wooden walkway down the slope to the outlet structure.
The inspection checklist is on Appendix A-9.

The walkway deck appears structurally sound, but the
slightly inclined wooden surface was extremely slippery when only
slightly moist. The wooden railing was wobbly and not secure. ..
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5) Spillway and Discharge Channel

The spillway is in the right abutment of the dam.
(See Overview Photo and Photo C-lIB.) The spillway consists of a
very short approach channel, a concrete overflow weir, and an
excavated earth discharge channel. The inspection checklist is
on Appendix A-8.

The approach channel is essentially the reservoir
bottom sloping up to the spillway weir. As seen in Photos C-9A and -

C-9B, the sand floor of the channel is littered with stone and boul-
ders and with brush and trees up to about 8 feet high. Some logs
are also evident.

The spillway weir is pictured in Photos C-8A and C-9A.
It consists of 50-foot long crest (foreground of Photo C-9A) and
a newer 100-foot crest separated by a concrete and stone masonry
training wall. The stone masonry portion of the left training
wall is in poor condition. The mortar is deteriorating and
individual stones are becoming loosened. (See Photo C-8B.) The
central training wall between the spillway weirs is similiarly in
poor condition. The concrete weirs themselves appear in good
condition. The 100-foot weir has only some hairline cracking.
The 50-foot weir does have 3 larger cracks all the way through
(the one near the center is visible in the bottom center of Photo
C-8A at the flashboard support), but no significant differential
movement was observed. The flashboard supports are rusted but,
according to the Owner, they are not used and are scheduled to be .
removed in the near future. The supports in the 50-foot weir will
have to be cut off, since they are steel channels embedded in the
concrete (see foreground of Photo C-9A), whereas the steel
channel supports in the 100-foot weir simply unbolt.

The spillway discharge channel is covered with brush .
and small trees as seen in Photo C-10A. There are several small
rock check dams across the channel that are obscured by vegetation,
and one large rock gabion structure a little further downstream
where the channel narrows. (See Photo C-10B.) The gabion struc-
ture appears to be in only fair condition, with some rocks dis-
placed, the wire very rusted, and some small trees growing out of
it. Just downstream of the gabion structure, the discharge channel
is fairly heavily forested on its way down to Sucker Brook (see
Photo C-IIA).

d. Reservoir Area

There does not appear to be excessive reservoir sedi-
mentation. No potential landslide areas were noted around the
reservoir. Also, there does not appear to be any potential
hazard due to backwater flooding of the reservoir. No features
were observed that might cause excessive alteration of the drain-
age area or increased inflow.
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e. Downstream Channel

The downstream channel is the continuation of Sucker
Brook starting from the outlet structure. (See Overview Photo.)
From the outlet structure to Lake Dunmore, a distance of about
4.7 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 downstream
area. Photo C-lIB is an aerial overview of the reservoir and
dam looking downstream.

About 2.7 miles downstream from the dam (just below Sta
140+00), Dutton Brook joins Sucker Brook behind the Sucker Brook
Diversion Dam, which is also part of the Silver Lake Hydroelectric
Development of the Owner. Photo C-12A is an aerial overview of
Sucker Brook Diversion Dam looking upstream, showing Sucker Brook
entering from the left and Dutton Brook from the right. The
spillway is at the extreme left of the photo. Sucker Brook Dam
has very little storage capacity and is normally very low or
empty since the 4-foot diameter diversion pipe appears large
enough to divert all the normal flow from Sucker Brook and p
Dutton Brook to Silver Lake located to the West. (See separate
Phase I Inspection Report on Sucker Brook Dam, VT 00212.)

About 3.3 miles downstream (just below Sta 170+00),
Voters Brook joins Sucker Brook. About 3.8 miles downstream (Sta
200+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. (See separate Phase I Inspection .-

Report on Silver Lake Dam, VT 00196.)

About 4.3 miles downstream (Sta 229+00), Sucker Brook
runs under a bridge on Town Route No. 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 shore of Lake
Dunmore in the foreground.

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

3.2 Evaluation

Based on the geotechnical aspects of the visual inspection,
this dam appears to be in fair condition. The erosion that appears .

to be occurring in the vicinity of the outlet structure may cause
serious consequences if the water level in the dam rises. In
addition, the thin, crack-like line that was observed crossing
the downstream portion of the crest transversely could become a
path of seepage if the reservoir level rises. The deterioration
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of the left training wall of the spillway could lead to that wall

being eroded away during periods when water is flowing over the

spillway. The significance of the water ponded downstream is not
known.

The remaining features observed, namely, the brush and de-
caying stumps, the erosion at the upstream left abutment contact
line, the erosion and animal holes on the downstream face, all
indicate the need for maintenance.

The intake structure and emergency gate were not inspected
because they were submerged. They should be inspected. The
anchor block for the emergency gate chain winch should be mon-
itored for possible movement.

The outlet conduit was not inspected because it was full
of water. It should be dewatered and thoroughly inspected. An
excavation should be made down to the conduit just above the out-
let structure to determine whether piping into or out of the
conduit may be occurring.

The inside of the outlet structure should be similiarly
dewatered and inspected. The condition of the 5 regulating gate
valves inside should be determined. When dewatered, the major
concrete erosion damage to the outlet channel training walls and
the apparent cracks in the outlet structure should be better
assessed. The best method of repair should be determined in order
to upgrade the outlet structure from its present fair condition.

For safety, the wooden service walkway to the outlet struc-
ture should be made skid-proof and the railing should be firmly
anchored.

The deteriorating stone masonry in the left training wall
of the spillway should be repaired. Of lesser importance is
the deteriorating stone masonry in the central training wall
between the two spillway weirs. Cracking in the older 50-foot
long spillway weir should be repaired.

The spillway approach and discharge channels should be
cleared of brush, trees, and any logs. The rock check dams and
gabion structure in the discharge channel should be maintained.
Rock paving just upstream and downstream of the spillway weir
should be redistributed, replaced, and maintained.

3
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SECTION 4 Z.

OPERATION AND MAINTENANCE PROCEDURES

4.1 Operation Procedures

a. General

Sugar Hill Reservoir has been and still is used as a
storage reservoir in the Silver Lake Hydroelectric Power Develop- .
ment. The water level in the reservoir has reportedly been
maintained well below the spillway crest in the recent past.
At the time of inspection, it was approximately 12 feet below
the spillway crest. Several of the valves in the outlet
structure are open (unknown as to which ones) and they allow
for continuous outflow from the dam into Sucker Brook.

The overflow spillway is ungated and wide open and its
flashboards have been removed. The flashboard supports (visible
in Photos C-8A and C-9A) are supposed to be removed in the near
future according to the Owner. Reportedly the spillway has not
operated in the recent past because of the low reservoir level
which has been maintained.

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 Sugar Hill Dam, according to the Owner. It involves
stationing a company employee with a radio at the dam during
severe storm events. If an emergency situation develops, he _
alerts a dispatcher who then informs State Police and local 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
review or inclusion in this report. .

4.2 Maintenance Procedures

a. General

According to the Owner, maintenance crews visit and
inspect the dam once a week and perform routine maintenance,
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such as brush clearing, annually. There are no written mainte-
nance 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 as well as erosion. Effective operation and main-
tenance 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 formalize
the reservoir regulation plan that is now used to maintain normal
water level below the spillway crest. This is necessary due to
the darn's inadequate spillway capacity when starting with 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).

p. --.
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SECTION 5

EVALUATION OF HYDRAULICS AND HYDROLOGY

.1 General

Sugar Hill Dam is shown on the Location and Vicinity Maps
t the beginning of this report and on the Drainage Area Map,
ppendix D-1. The dam and reservoir are locat.ed on Sucker Brook
n central Vermont. About 14,000 feet downstream of the dam
utton Brook enters Sucker Brook behind the Sucker Brook Dam.
fter this dam Sucker Brook flows another 11,000 feet before it
rains into Lake Dunmore. Lake Dunmore is at the head of the
eicester River which runs westward to the Otter Creek. The
tter Creek runs northward and flows into Lake Champlain, which
n turn is drained to the north by the Richelieu River.

The total drainage area at the dam is about 2.97 square
iiles, of which about 0.12 square miles (74 acres), or about 4%,
.s actual reservoir surface at the spillway crest elevation.
See Appendices D-1 thru D-3.) Being in the northwestern foot-
Lills of the Green Mountain National Forest, the topography is
:haracterized by fairly steep wooded slopes averaging 10% to 20%.
'he elevation of the drainage area varies approximately from EL
.768 to EL 3230.

i.2 Design Data p

There are no known records of the hydraulic and hydrologic
.riteria used in the original design of the dam and reservoir.
'he engineering data which was available, mainly old design plans,
.nspection reports and a petition to build the dam, are discussed
.n Section 2 of this report. P

i.3 Experience Data

There are no known records of routine water levels and dis-
.harges or of past floods at the dam.

i.4 Test Flood Analysis

a. Initial Conditions

The U.S. Army Corps of Engineers Hydrologic Engineering
;enter's Program HEC-I 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
ipillway with respect to their surcharge storage and spillway capa-
:ity. Accordingly, it was assumed that the water surface was at
:he spillway crest at the start of the flood routing. Also, it
ras assumed that the outlet works were closed even though they
Lre normally partially open. It is estimated that the outlet
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3 Remedial Measures

a. Operation and Maintenance Procedures
S

WITHIN ONE YEAR after their receipt of this Phase I
spection Report, the Owner should implement the following oper-
ion and maintenance procedures:

L) Maintain the pool at its current level or below
until such time as the recommendations in Section p
7.2 are carried out. Formalize the reservoir
regulation plan now used to accomplish this ob-
j ective.

2) Repair the erosion gully at the upstream left-
abutment contact line.

3) Remove all brush and stumps from upstream and down-
stream slopes, backfill with properly-selected, com-
pacted soils, and cover with erosion protection
materials. Remove brush to a distance of about 20
feet downstream from the toeline. Repeat this pro-
cess annually.

4) Remove brush, trees, and any logs from the spillway
approach and discharge channels and repair the
channel surfaces. Protect bare spots against
erosion. Rock riprap just upstream and downstream
of the spillway weir should be redistributed, re-
placed, and maintained. The rock check dams and
gabion structure in the discharge channel should
be maintained. Repeat this process annually.

5) Continue with plans to remove the flashboard sup-
ports from the spillway weir.

6) Survey the elevation of the anchor block for the
emergency gate chain winch annually to determine
any long-term trend in suspected movement.

7) Inspect and determine the condition of the 5 regu-
lating gate valves in the timber bulkhead inside the
outlet structure. Also, check the bulkhead.

8) Make the wooden service walkway to the outlet
structure skid-proof and firmly anchor the railing.

9) Develop and implement effective operation and
maintenance procedures to avoid deterioration of
the dam.

10) Continue annual technical inspection of the dam with
particular attention given to the type of problems
and deficiencies noted in this report.
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c. Urgency

WITHIN ONE YEAR after their receipt of this Phase I

Enspection Report, the Owner should implement the recommendations
,iven in Section 7.2 and the remedial measures given in Section
•.3.- 5 i

1.2 Recommendations

WITHIN ONE YEAR after their receipt of this Phase I Inspection
keport, the Owner should engage a registered engineer qualified in
:he design of earth dams to do the following work and provide the
zonsequent recommendations. The Owner should implement those
recommendations.

a. Inspect the dam again after it has been cleared of brush.
Select appropriate backfill for root holes left after
removal of roots and stumps (see Section 7.3.a.3).

b. Determine the cause of and/or monitor the water that is
ponded on the downstream side of the dam.

p
c. Investigate the nature and cause of the thin, crack-like

line that was noted on the crest of the dam near the anchor
block for the gate mechanism.

d. Dewater and inspect the intake structure and emergency gate.

e. Thoroughly inspect the entire outlet conduit and excavate
down to the conduit just above the outlet structure to
determine whether piping into or out of the conduit may
be occurring.

f. Thoroughly inspect the inside and outside of the outlet
structure to determine how best to repair the apparent
cracking in spots and the major erosion damage to the
concrete training walls of the discharge flume.

g. Perform a detailed hydraulic and hydrologic study to
better evaluate spillway capacity. Any detailed hydro-
logic work should take into account upland 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.

h. Contingent on the results of the detailed hydraulic and
hydrologic study, determine what repairs should be made
to the left training wall of the spillway, which is
deteriorating, and to the older 50-foot long spillway
weir, which is cracking.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

Sugar Hill Dam in FAIR condition. Significant problems
include erosion around the outlet structure and at the upstream
left abutment contact line, a thin crack-like line transversely
crossing the downstream portion of the crest, brush and decaying
stumps on the downstream slope, structural deterioration of por-
tions of the outlet structure, and deterioration of the left
training wall of the spillway. Also, the spillway approach and
discharge channels are becoming overgrown with brush and small
trees and are in need of maintenance.

The spillway is INADEQUATE to pass the test flood without
overtopping the dam. In accordance with recommended guidelines
of the Corps of Engineers, the dam is classified as INTERMEDIATE
in size and as having a HIGH hazard potential. Accordingly, a
TEST FLOOD equal to FULL PMF (probable maximum flood) is required. ".. -.
The test flood overtops the dam by a maximum of about 0.6 of a
foot with duration of overtopping of about 3.7 hours. Peak inflow
for the test flood is 4300 cfs. Peak outflow is reduced very little
by reservoir routing and is 4200 cfs. Total project discharge
capacity at the top of the dam is due only to the spillway (outlet
works assumed closed) and is equal to 3030 cfs, or 72% of the test
flood peak outflow.

A flood equal to HALF PMF does not overtop the dam, but results
in a minimum freeboard of about 0.8 of a foot.

b. Adequacy of Information

This Phase I Inpsection was based primarily on the
visual inspection and the hydraulic and hydrologic computations
performed, coupled with sound engineering judgenent. The visual
inspection was done when the pool was quite low, about 16 feet
below the top of an approximately 60-foot high dam. Available
data consisted of a report on construction of the dam just after
its completion, including a poor copy of one record drawing of
construction, together with copies of three later inspection
reports. Such data as the design calculations, construction
specifications, data on the foundation and embankment soils and
detailed operation and performance data were not available. The
lack of such in-depth engineering data does not permit a compre-
hensive review. Therefore, the adequacy of this dam could not
be assessed with respect to reviewing design, construction, and
operation data.

7-1
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mine whether this ponded water is seepage through the dam.
The area should be inspected carefully after the ground is
cleared and monitoring points should be installed for this
purpose.

The left training wall of the spillway is gradually losing
its mortar. Thus, any high flows through the spillway could
easily undermine the wall, wash it away, and begin eroding the
dam.

6.2 Design and Construction Data

Nothing of significance relating to structural stability
was noted in the limited design and construction data available.

6.3 Post-Construction Changes

In the report of an inspection on June 10, 1954 (see Appen-
dix B3-20), reference was made to former inspections, in 1953, " -
when boils were observed. In the June 10, 1954 report it was
indicated that the boil did not seem to be related to the reser-
voir level, in that the boil gradually "dropped off as the ground-
water table in the general area."

During subsequent years, the Central Vermont Public Service
Corporation has operated the dam with the reservoir at rather
low levels, about 16 feet below the top.

L
Based on the visual observations and on the former existence

of boils, it appears prudent to maintain the pool at its present
level, or below, until such time that these past experiences and
the present observations can be investigated.

6.4 Seismic Stability L.

This dam is in Seismic Zone 2 and, therefore, according to
recommended guidelines (Reference 1), a seismic stability analysis
is not warranted.

6-2
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SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The visual observations that indicate concern about the
structural stability of this dam are: (a) the presence of a
thin, crack-like line that was noted passing transversely
across the downstream portion of the crest, (b) erosion that
is occurring on the downstream slope beneath the boulder rip-
rap near the outlet structure, (c) the left training wall of
the spillway, and (d) the water that is ponded downstream.

The thin, crack-like line was traced over the downstream P
crestline until it disappeared a few feet below the crest.
Although it is a definite feature, it was not clear whether
it was a thin path of erosion, or whether erosion due to surface
runoff was occurring along a hairline crack. Since this line
appears about 20 feet to the right of the location where the
conduit passes through the dam, one might suspect that the P
feature is related to this buried structure. Careful excavation
into the crest is required to determine its cause.

The erosion that is observed just upstream from the out-
let structure may be caused by surface runoff. The runoff
naturally concentrates near the deepest point of the valley.
It can be assumed that the boulder riprap was placed on the
embankment without a suitable filter. Therefore, surface
runoff would lead to undermining of the stones. However, the
outlet structure is cracked and deteriorating. Therefore,
buried cracks may exist in the upstream portion of the outlet
structure, e.g., at the connection with the conduit. In such
a case, paths of seepage could be developing within the dam
and piping fines into the cracks during periods of high water.

The control of outflow from the dam is on the downstream
end, at the outlet structure. Thus, there is a pressure head
within the conduit which may exceed the weight of the over-
lying soil just above the outlet structure. Any cracks in the
conduit could be pathways for flow from the conduit into the
embankment. Thus, internal erosion could occur.

Based on the above discussion of possible explanations
for the observations, it is necessary to investigate whether
the outlet structure is intact near its upstream end and to
determine whether the obvious erosion will cause difficulty "-* -
when the pool is at high levels.

Some ponded water was noted on the downstream side of
the dam. The significance of this water is not known. Since
boils had been observed in the past, it is necessary to deter-
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floods an area about 615 feet wide. Flow accelerates about 3.4
times to 31 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 3030 cfs.
Therefore, the increase 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 tht failure.

At Sta 237+00 near houses along Lake Dunmore, peak flow
increases about 30 times to 92,000 cfs after about 21 minutes. 0
This causes the water to rise from 2.4 to 7.3 feet deep, an in-
crease of 4.9 feet, which floods an area about 910 feet wide.
Flow accelerates about 3.2 times to 19 fps. Ground around the
houses is estimated at EL 580 with the first floors estimated
at EL 581. Prior flow at EL 580.4 appears not to flood the first
floors. The 4.9-foot increase due to the dam failure appears to 0
flood the first floors to a depth of 4 to 5 feet. The 19 fps
flow would probably destroy the structures. It is estimated
that about 8 houses would be involved in this flooding, plus
miscellaneous outbuildings. An adjacent State park would also
be flooded and damaged.

The flood routing was not carried any further downstream
than Sta 237+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 Sugar Hill Reservoir at the top of dam of 1861 acre-feet.
Thus, it appears that the failure of Sugar Hill Dam would cause
the level of Lake Dunmore to rise, but how much of a rise, con-
sidering the outlet capacity of Lake Dunmore, and what significance
the rise would have is unknown without further study.

Thus, it appears that the increase in flow due to a P
failure of the dam would damage or destroy Sucker Brook Dam (an
earth diversion dam), portions of Branbury State Park, and flood
the first floors of about 8 houses along Lake Dunmore to a depth
of 4 to 5 feet, with the high flow velocity probably destroying
the homes. Damage to a highway bridge on Town Route 53 and to
the road on either side of the bridge would be increased by a
dam failure. Total economic loss is judged appreciable. Loss
of more than a few lives is judged possible. Therefore, according
to recommended guidelines (Reference 1), the dam is classified as
having a high hazard potential.

• .. o
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From the computer listing and plot of the breach hydro-
graph on Appendices D-30 and D-31, note that the standard calcu-
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-32 is a computer plot of the complete inflow

and outflow hydrograph during and after the breach.

c. Hazard Evaluation 5

For a sudden major dam failure, BREACH AT TOP OF DAM,
the computed maximum water surface elevation for each downstream
station is tabulated in Table 5.2 and is plotted on each cross
section starting on Appendix D-16. The top widths of flow deter-
mined 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 channel profile, Appendix
D-21.

The average velocity of peak flow (flow divided by total
flow area) is also listed in Table 5.2 for each downstream station
for both flow cases. For the dam breach case, the flow area cal-
culation is shown on each cross section plot starting on Appendix
D-16, and consists of storage for the channel reach defined by
the cross section divided by reach length. The channel storage p
was computed by the HEC-I DB program for both flow cases.

Just prior to the dam breach, outflow from the dam was
3030 cfs and flow at the first section 700 feet downstream was
about 5.5 feet deep at about 10 fps. Approximately 14 minutes
after the breach starts, peak outflow from the dam increases about p
42 times to 127,000 cfs, causing water 700 feet downstream to rise
from 5.5 to 20.2 feet deep, an increase of 14.7 feet, which floods
an area about 505 feet wide. Flow accelerates about 2.3 times
to 23 fps.

At Sta 140+00 at Sucker Brook Dam, peak flow increases
about 31 times to 93,000 cfs after about 19 minutes. This causes
the water to rise from 3.6 to 13.0 feet deep, an increase of 9.4
feet, which floods an area about 320 feet wide. Flow accelerates
about 2.8 times to 31 fps. The increase in flow due to the dam
failure would undoubtedly damage or destroy Sucker Brook Dam.
Sucker Brook Dam is an earth embankment diversion dam having a
maximum storage capacity of about 50 acre-feet and a total dis-
charge capacity of about 4300 cfs (see separate Phase I Inspection
Report on Sucker Brook Dam, VT 00212).

At Sta 229+00 at the highway. bridge on Town Route 53
(formerly a State highway), peak flow increases about 30 times
to 92,000 cfs after about 20 minutes. This causes the water to
rise from 2.5 to 7.0 feet deep, an increase of 4.5 feet, which
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TABLE 5.2

SUGAR HILL DAM

DAM FAILURE ANALYSIS

CONDITIONS - Top of Dam Elev. 1771.5 (lowest point of non-level top )
Spillway Crest Elev. 1768
Total Project Discharge Capacity at Top of Dam = 3030 cfs +

due to Spillway only. Outlet Works closed.

Time Approx. Max. Water Surface

Approx. to
Peak Peak Top Avg.
Flow Flow Elev. Depth Width Vel.
(cfs) (hours) (feet) (feet) (feet) (fps) *

PRIOR FLOW AT TOP OF DAM
Inflow = Outflow = Total Project Discharge

Capacity at Top of Dam
Start Routing at Top of Dam

Dam 3030 0.0 1771.5 54.5 -

Sta 7+00 3030 0.20 1715.5 5.5 10
Sta 140+00 Sucker Brook Dam 3030 2.58 1300.6 3.6 11
Sta 224+00 3030 2.67 643.4 3.4 56
Sta 229+00 Hwy Bridge 3030 2.68 600.5 2.5 9
Sta 237+00 Houses 3030 2.72 580.4 2.4 6

BREACH AT TOP OF DAM
Inflow = Prior Flow
Start Routing at Top of Dam
Start Breach W.S. at Top of Dam
Time of Failure = 0.00 hour
Breach Time = 0.23 hour
Breach Width = 190 feet
Breach Depth = 54.5 feet
Trapezoid, 0.5 H : lV side slopes

Dam 127,000 0.23 1771.5 54.5 -- --

Sta 7+00 125,000 0.22 1730.2 20.2 505 23
Sta 50+00 110,000 0.25 1547.4 7.4 1730 18
Sta 100+00 98,000 0.28 1446.9 16.9 420 30
Sta 140+00 Sucker Brook Dam 93,000 0.32 1310.0 13.0 320 31
Sta 170+00 93,000 0.32 1141.1 21.1 125 62
Sta 200+00 92,000 0.33 905.6 10.6 235 54
Sta 216+00 92,000 0.33 823.8 23.8 100 68
Sto 224+00 92,000 0.33 655.3 15.3 125 89
Sta 229+00 Hwy Bridge 92,000 0.33 605.0 7.0 615 31
Sta 237+00 Houses 92,000 0.35 585.3 7.3 910 19
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To model a sudden major dam failure, maximum breach
geometry was selected as follows: constant trapezoidal shape with ""*-
moderate 0.5H:lV side slopes, breach width across the bottom of -"-
the trapezoid equal to about 40% of the dam length at mid height
(approximately 190 feet), and a breach depth below the low point
of the top of the dam equal to 54.5 feet, which approximates a
full depth failure that would completely drain the reservoir.
Breach geometry is illustrated on Appendix D-27.

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-I DB program would approximate that
computed by the Corps of Engineers' "Rule of Thumb" method using
the same breach width and depth. The selection of breach time
is shown on Appendix D-27. Rule of Thumb peak outflow is 128,500
cfs. A breach time of 0.23 hours, or 13.8 minutes, was selected
for the HEC-l DB program, which results in a peak outflow of about
127,000 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 6
start on Appendix D-16, while Appendix D-21 is a profile of the
downstream channel. Normal depth channel routing was performed
by the HEC-I DB program using the Manning's n va'les for left
overbank, channel, and right overbank, as listed on each cross
section plot. The overbank points and the actual channel section
in between are only an approximation of the true natural channel. o
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 comparison of the water -P
surface depth with the defined overbank points. It must be done
by judging the calculated quantity, depth, width, and velocity of
flow against the real channel cross section as it exists.

b. Results of Analysis

The results of the dam failure analysis using the HEC-I
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 at the top of dam with no dam
breach. The computer input and selected pages of the computer
output start on Appendix D-22. In Table 5.2 only the results at
the more important stations are summarized.

BREACH AT TOP OF DAM is a major sudden failure of the
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-28.
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The peak portion of the inflow and outflow hydrograph for the
test flood of full PMF is shown by the computer plot on Appendix
D-13. Total project discharge capacity at the top of the dam is
due only to the spillway (outlet works assumed closed) and is
equal to 3030 cfs, or 72% of the test flood peak outflow. .

Since the test flood of full PMF Qvertops the dam and
the dam is classified as having a high hazard potential, a flood
equal to half PMF was evaluated as required by the Corps. This
flood was modeled as half of full PMF total runoff, and appears
as the second ratio of the PMF in the overtopping analysis
computer input and output starting on Appendix D-9. The results
are summarized in Table 5.1. A flood of half PMF does not overtop
the dam, but results in a minimum freeboard of about 0.8 of a
foot.

As indicated by the footnote (e) on Table 5.1, the
possible effect of the outlet works being open was investigated
by a second routing of the test flood. The resulting maximum
water surface is the same as when the outlet works are assumed
open. The computer input and output for this routing are not
included in this report. The outlet works were modeled by the
HEC-I DB program as an orifice having an area equal to the com-
bined areas of the 5 regulating gate valves in the outlet struc-
ture.

As indicated by footnote (f) on Table 5.1, the possible
effect of taking the spillway crest at the reported exact EL P,
1767.7 rather than the approximate EL 1768 used in the test flood
analysis was investigated by a third routing of the test flood.
The resulting maximum water surface elevation is 0.2 of a foot
lower than with the spillway crest at EL 1768, but the test flood
still overtops the dam by 0.4 of a foot. The computer input and
output for this routing are not included in this report. P

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
dam was routed downstream using the HEC-I 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 the test flood does not
overtop the dam. Since the overtopping analysis shows that the
test flood 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.
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TABLE 5.1

SUGAR HILL DAM

OVERTOPPING ANALYSIS

CONDITIONS - Total Drainage Area = 2.97 Square Miles (f)
Start Routing at Spillway Crest Elev. 1768
Top of Dam Elev. 1771 .5 (lowest pointrof non-level top)
Total Project Discharge Capacity at Top of Dam 3030 cfs +

due to Spillway only. Outlet Works Closed (e)
Some Values Rounded from Computed Results

TEST FLOOD
FULL PMF HALF PMF (a)

INFLOW

24-hour Rainfall (inches ) 18.5 10.6 (b)

24-hour Rainfall Excess (inches) (c) 15.9 7.9 (c)
P n (cfs) 4300 2150

(csm) 1448 724 S

OUTFLOW

(cfs) 4200 2010
Peak Outflow (csm) 1414 677

Time to Peak Outflow (hours) 19.08 19.33

Maximum Storage (acre-feet) 1912 1794

Max. W.S. Elevation (feet-NGVD ) 1772.1 (e,f) 1770.7

n Minimum Freeboard (feet) overtopped 0.8

Maximum Depth over Dam (feet) 0.6 not overtopped

Duration of Overtopping (hours) 3.67 n/a

(a) One-half of full PMF total runoff, including base flow. For full PMF base flow =2 cfs
per square mile = 6 cfs +  0

(b) Approximation assuming total losses are the same as for the full PMF.
(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.
(e) For outlet works open, total discharge capacity = 3070 cfs I and maximum W.S. Elevation 1772.1

for test flood .
(F) For start of routing at spillway crest Elev. 1767.7, total discharge capacity = 3430 cfs + and

maximum W.S. Elevation 1771.9 for test flood.
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e. Development of Test Flood

The index PMP (pro e imum precipitation) inputted
to the HEC-I DB program was inches for a 24-hour duration,
all-season storm over a 200 square mile basin, according to HMR 33 0
(Reference 4). Maximum 6-hour, 12-hour, and 24-hour precipitation
for the actual size of the drainage area (same for 10 square miles

* or less) 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 S
corrected 24-hour PMP for the actual total drainage area became
18.5 inches.

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 1-hour
precipitation.

Appendix D-8 summarizes the subarea, loss rate, and unit
hydrograph data inputted to the program. Only two subareas were

. used. Subarea 1 consists of all the drainage area around the
reservoir, and Subarea 2 consists of just the reservoir surface.
For the land in Subarea 1, 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 Appendix D-8 and inputted to the program. A conservative
standard lag time was used. The program uses the inputted Snyder
coefficients to solve by iteration for approximate Clark co-
efficients, which are then used to calculate the runoff hydrograph.

* For the reservoir surface making up Subarea 2, loss rates
were set to zero so that rainfall would equal rainfall excess, or
runoff. Assuming no delay in the rainfall/runoff response, a con-
stant unit hydrograph for a rainfall duration equal to the HEC-I DB

* calculation interval was developed per Appendix D-8 and inputted to
the program.

f. Overtopping Potential

The results of the overtopping analysis using the HEC-I
DB program are summarized in Table 5.1. The overtopping analysis
computer input and complete output for the test flood of full PMF
are included starting on Appendix D-9.

As noted from Table 5.1, the test flood of full PMF
overtops the dam by a maximum of about 0.6 of a foot with duration
of overtopping of about 3.7 hours. Peak infl- for the test flood
is 4300 cfs, or 1448 csm (cfs per square mile). Peak outflow is
reduced very little by reservoir routing to 4200 cfs, or 1414
csm, and occurs about 19.0 hours after the start of the storm.
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The discharge capacity of the spillway was computed
assuming critical flow over a rectangular broad-crested weir.
The crest elevation, length, appropriate discharge coefficient,
and exponent of head were inputed to the HEC-l DB program (Refer-
ence 3). The formula used for the calculation, as well as the S
results of hand calculation at selected points, is shown on
Appendix D-6. With water 3.5 feet over the spillway (water level -:
at the low point of dam crest), the spillway has a discharge
capacity of about 3,030 cfs.

- Taking the spillway crest at EL 1768 and the dam crest
at EL 1771.5, total discharge computations are summarized on
Appendix D-6 and graphed on Appendix D-7. Total discharge from
the dam is the sum of the discharges from the spillway plus flow
over the dam for the overtopping condition. As discussed previous-
ly in Section 5.4.a, the outlet works were assumed closed for this
analysis and not contributing to the total discharge capacity.

* Flow over the dam was computed by the HEC-l DB program, assuming
critical flow over a non-level dam crest, using inputted crest
length and elevation data (see Appendix B2). The computed results
are hand tabulated on Appendix D-6.

With the reservoir at the low point of dam crest, EL
1771.5, 3.5 feet over the spillway crest, the total discharge from
the dam is about 3030 cfs. This is due solely to the spillway.

* Also, with an average discharge of about 1,515 cfs over the 3.5-foot
depth from the top of the dam down to the spillway crest, it would
take about 2.2 hours for the spillway to drain the 270 acre-feet
of storage between the top of the dam and the spillway crest, or
about 37 minutes per foot, all assuming no inflow.

d. Selection of Test Flood

* Based on the dam failure analysis presented later in
Section 5.5, Sugar Hill Dam is classified as having a high hazard
potential (increase in flow due to a dam failure would result in
appreciable economic loss and possible loss of more than a few
lives caused by damage or destruction of an earth diversion dam

- and 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 4 to 5 feet, with the high flow
velocity probably destroying the homes). Since the dam is also
classified as intermediate in size (see Section 1.2.c), recom-
mended guidelines of the Corps of Engineers (Reference 1) indicate
a test flood equal to the full PMF. Therefore, the test flood
selected for this evaluation was the full PMF (per Table 5.1, peak
inflow = 4300 cfs, peak outflow = 4200 cfs).

The PMF event is that hypothetical flood flow produced
by the most critical combination of precipitation, minimum infil-
tration loss, and concentration of runoff that is considered
reasonably possible for a particular drainage area.
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works have a discharge capacity of about 40 cfs when they are
fully open and the water surface is at the top of the dam. This
is so small compared to the discharge capacity of the spillway
at the top of the dam of about 3030 cfs (see Section 5.4.c), that
assuming the outlet works are either fully closed or open makes
no significant difference in the maximum water surface elevation
caused by the test flood (see Section 5.4.f).

A constant base flow of 2 cfs per square mile was chosen
- to represent average conditions in the drainage area and was in-

putted into the program for all subareas.

b. Storage Capacity

Stage versus area information for the reservoir was
found in the files of the Vermont Dam Safety Engineer (see Appen-

* dix B3-21). Using these areas, the capacity of the reservoir was
* computed by the method of conic sections. The computations were

done by the HEC-l DB program with the results on Appendices D-12
and D-15. A hand tabulation of the elevation - area input and
the comnputed capacity is on Appendix D-2.

Using the computed values, stage-area and stage-storage
curves are presented on Appendices D-4 and D-5, respectively. At
the spillway crest, EL 1768, the reservoir has a surface area of

* 74 acres and a total capacity of 1591 acre-feet, or about 518.5
* million gallons. At the dam crest, EL 1771.5, the surface area
[ increases to about 80 acres and the capacity to 1861 acre-feet,

or about 606.4 million gallons. Surcharge storage between the
spillway crest and the dam crest amounts to 270 acre-feet, or
about 1.70 inches of runoff from the 2.97 square-mile drainage

* area. Therefore, the reservoir has some capacity to attenuate
peak inflow.

Ce Discharge Capacity

* .The only spillway for the dam is a broad-crested free
overflow spillway in the right abutment. Referring to the engineer-
ing data in Appendix B and Photos C-8A, C-9A, C-9B, and C-lOA, the
spillway consists of an approach section, two separate concrete
overflow weir control sections, and an excavated earth discharge

* channel down to the natural stream bed. The overflow weir control
sections are 50 and 100 feet wide and consist of concrete weirs with

* stone masonry training walls. The weir crests are about 3.5 feet
lower than the lowest point on the dam crest. The discharge chan-
nel narrows after the control weir and becomes fairly steep. It

* contains several rock and gabion check dams to control discharge
velocities and is a grass and brush-covered channel. For this

* investigation, the effective crest length of the weir control sec-
* tion was approximated as 150 feet, neglecting the stone masonry

training wall between the two weirs.
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11) Make any improvements necessary in the existing emer-
gency action plan and warning system to ensure proper
and timely action during critical periods.

7.4 Alternatives

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

7--
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VISUAL INSPECTION CHECKLIST

DAM INSPECTION

DAM Sugar Hill Darm DATE November 7, 1979

ID NO. VT 00176 TIE0930 - 1245

C TOWN Goshen WEATHER Overcast, 46* F

COUNTY Addison W.S. ELEV. 1756.1 UPSTREAM

STATE Vermont 1711...±+ DOWNSTREAM

- INSPECTION PARTY RECORDER (X)

I.Thomas Bennedum, Gordon E. Ainsworth & Associates, Inc. X

2. Edwin Vopelak, Jr., Gordon E. Ainsworth & Associates, Inc.

3, John Kenworthy. Gordon E. Ainsworth & Associates. Inc.

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

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

* 6 .J. Douglas Graham, Manager of Hydraulic Generation

7. Cenatral Vermont Public Service Corporation

8. Edward Lurvey. General Hydraulic Foreman

9. Central Vermont Public Service Corporation

10.

PROJECT FEAT URE/D ISCIPLINE INSPECTOR REMARKS

.H & H T. Bennedum

2.Geotechnical s. Poulos

3, Structural T. Bennedum

4, Mechanical T. Bennedum

*5, Electrical None N/A

6.
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VISUAL INSPECTION CHECKLIST

2 PROJECT Sugar Hill Dam DATE Nov. 7. 1979

PROJECT FEATURE -_NAME -

DISCIPLINE Geotechnical NAME S. J. Poulos

AREA EVALUATED CONDITION " '

DAM EMBANKMENT

1 Crest Elevation EL 1771.5 1

2 Current Pool Elevation EL 1756.1

3 Maximum Impoundment to Date Unkn"own

GEI 4 Surface Cracks One crack or erosion feature opposite
intake structure for conduit. S

GEI 5 Pavement Condition No pavement. Bare dirt road.

GEI 6 Movement or Settlement of Crest Upstream edge of crest, in car track,
is slightly higher than downstream edge
Crest is low from about Sta 5+70 to " -

7+00.
GEl 7 Lateral Movement None observed.

* GEI 8 Vertical Alignment See item 6.

GEI Horizontal Alignment Arched upstream from left abutment to
4+00.

GEI Condition at Abutment and at Concrete Right abutment (LEFT SPILLWAY WALL): OK
Structures ANCHOR BLOCK FOR LOW LEVEL INTAKE GATE:

Tilted down 2" on upstream end over
6' length. Otherwise OK.

LEFT ABUTMENT UPSTREAM: Erosion gully

in till at contact. 3-in.-dia. ani-
mal hole to right of gully 7' down
from crest. Hole about 8" deep.

LEFT ABUTMENT DOWNSTREAM: OK.
OUTLET STRUCTURE: Erosion upstream of

structure, around it, and down into
outlet channel. May also be pene-
trating holes in spalled concrete at S
downstream end of outlet structure.
Unfiltered boulder riprap is shieldin -'
view of erosion.

GEI Indications of Movement of Structural None observed.
Items on Slopes

GEI Trespassing on Slopes Free access. Deer hunters.

" GEI Sloughing or Erosion of Slopes or DOWNSTREAM SLOPE: Very rough on upper
Abutments part of downstream face. Hummocks

varying ±i. ft in elevation. About 10

erosion channels downslope up to 1'
deep, mostly 6" deep. Eroded bare
spot at 2+00 from midslope almost
down to toe. Sta 3+10: small 3'x3'
delta of silt caught in riprap.
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VISUAL INSPECTION CHECKLIST

2A PROJECT Sugar Hill Dam DATE Nov. 7, 1979

PROJECT FEATURE - NAME -

DISCIPLINE Geotechnical NAME S. J. Poulos

AREA EVALUATED CONDITION

DAM EMBANKMENT (Continued) •

GEI Sloughing or Erosion of Slopes or 2+80 - bottom half of riprap: 3'-4'
Abutments (Continued) deep erosion gully probably due to

loss of fines under riprap and/or pip-
"ing into conduit which is immediately
below.

GEI Rock Slope Protection-Riprap Failures Downstream very irregular. Dumped rock
looks as though it filled old erosion
gullies.

GEI Unusual Movement or Cracking at or Near None observed.
Toe

GE Unusual Embankment or Downstream None observed. S
Seepage

GEI Piping or Boils None observed.

GEI Foundation Drainage Features None.

GEI Toe Drains None. -. -

GEI Instrumentation System None.

GEl Vegetation Downstream - grass and moss under low' --

brush up to 7' high. Rotted stumps to
9-in.-dia.

-L
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VISUAL INSPECTION CHECKLIST

DAM Sugar Hill Dam DATE November 7. 1979 4

DISCIPLINE StructuraliH & H INSPECTOR T. Bennedum.

DISCIPLINE Geotechnical INSPECTOR S. J. Poulos
ia

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE

a. Approach Channel

Slope Conditions Forested. Beach .slopes are till.

Bottom Conditions Underwater.

Rock Slides or Falls None.

Log Boom None.

Debris None observed.

Condition of Concrete N/A
Lining

Drains or Weep Holes N/A

b. Intake Structure Not observable. Intake is totally
underwater.

Condition of Concrete

Stop Logs and Slots

Concrete anchor block and chain winch on
dam crest to control emergency concrete
slide gate over intake. Winch was not

operated, but appears in good condition.
Anchor block is tilted down 2" on up-
stream end over its 6' length. ..

A0
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VISUAL INSPECTION CHECKLIST

DAM Sugar Hill Dam DATE November 7, 1979 5

DISCIPLINE Structural/Mechanical INSPECTOR T. Bennedum

DISCIPLINE No Geotechnical Features INSPECTOR "_--_

AREA EVALUATED CONDITION

Considered as upper level of outlet " "

OUTLET WORKS - CONTROL TOWER structure at D/S toe. Outside inspected.
Inside not accessible. 5

a. Concrete and Structural

General Condition Fair to poor. Vertical faces, mainly
front, show honeyconbing.

Condition of joints No joints observed.
Spalling Some on top, mainly R rear corner.

Visible Reinforcing None.

Rusting or Staining of Moss and runoff stained. No rust.
Concrete

Any Seepage or Efflores- Minor efflorescence.
cence

Joint Alignment N/A

Unusual Seepage or Leaks Not accessible for observation.
in Gate Chamber

Cracks Major vertical cracks in left front
corner. Minor hairline cracks various

Rusting or Corrosion of places.
Steel None observed.

b. Mechanical and Electrical

Air Vents None.

Float Wells None.
0

Crane Hoist . None.

Elevator None.

Hydraulic System None. -.

Service Gates 5 gate valves in timber bulkhead. Hand-
wheels chained together on top, not

Emergency Gates operated.

Lightning Protection System None.

Emergency Power System None.

Wiring and Lighting None.
System

A-5.
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VISUAL INSPECTION CHECKLIST

DAM Sugar Hill Dam DATE November 7. 1979 62:

DISCIPLINE Structural/H & H INSPECTOR T. Bennedum

DISCIPLINE No Geotechnical Features INSPECTOR - -

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND Not observable.
CONDUIT Consists of 4-foot square concrete out-

let conduit through dam from intake to
outlet structure.

General Condition of Concrete

Rust or Staining on Concrete

Spalling

Erosion or Cavitation 5

Cracking

Alignment of Monoliths

Alignment of Joints

Numbering of Monoliths

IA-6--.---



VISUAL INSPECTION CHECKLIST

DAM Sugar Hill Dam DATE November 7, 1979 •

DISCIPLINE Structural/H & H INSPECTOR T. Bennedum

7
DISCIPLINE Geotechnical INSPECTOR S. J. Poulos

AREA EVALUATED CONDITION

Considered as lower level of outlet
OUTLET WORKS - OUTLET STRUCTURE structure.
AND OUTLET CHANNEL

General Condition of Concrete Top fair. Inside of discharge poor.

Rust or Staining Outside MOss and runoff stained and rust
stained at outlet.

Spalling Yes, at damaged training walls and minor
on top.

Erosion or Cavitation Major damage @ bottom of R & L training
walls of discharge.

Visible Reinforcing Yes, at damaged training walls.
S

Any Seepage or Efflorescence Minor efflorescence.

Condition at Joints No joints observed. Crack at left front
corner.

Drain holes None found.

Channel

Loose Rock or Trees Overhangink Heavily forested and over-hanging trees
Channel both sides. No. loose rocks.

Condition of Discharge Channel Fair. Some debris and wood which may form P
dam in high water.

Only outside of structure inspected.
Inside not accessible due to flowing
water.

AP
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VISUAL INSPECTION CHECKLIST

DAM Sugar Hill Dam DATE November 7, 1979

8
DISCIPLINE Struetural/H & H INSPECTOR T. Bennedum

DISCIPLINE Geotechnical INSPECTOR S. J. Poulos

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS 0

a. Approach Channel

General Condition Fair to good.

Loose Rock Overhanging None.
Channel

Trees Overhanging Channel Trees to 8' high growing on a bar up-
stream from spillway.

Floor of Approach Channel Sand, boulders, some logs.

b. Weir and Training Walls Stone masonry portion of training walls
poor. Concrete weir good. 8 minor hair-
iine cracks in 100' weir. 3 cracks thru

General Condition of 50' weir, at 18' from L, center & 16'
Concrete from R.

Rust or Staining Rust on and under flashboard supports.

Spalling Mortar cracked & weak. Some stones loose
and fallen out...

Any Visible Reinforcing None.

Any Seepage or Efflorescence Minor efflorescence @ hairline cracks in
weir & on mortar of TW's

Drain Holes None

c. Discharge Channel

General Condition Fair.

Loose Rock Overhanging None.
Channel

Trees Overhanging Channel Trees in and on both sides.

Floor of Channel Bouldery.

Other Obstructions None.
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VISUAL INSPECTION CHECKLIST

DAM Sugar Hill Dam DATE November 7. 1979 0
9 •

DISCIPLINE Structurar INSPECTOR T. Bennedum-

DISCIPLINE No Geotechnical Features INSPECTOR -

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE Wooden walkway down D/S slope to outlet
structure.

a. Super Structure

Bearings None.

Anchor Bolts None.

Bridge Seat None.

Longitudinal Members Same as deck planks.

Underside of Deck Appears souid.

Secondary Bracing Only on 5 of 9 spans. Fair.

Deck Planks sound, but very slippery.

Drainage system None. Sinply runs off.

Railings ooden posts set in rock riprap. Wobbly.

Expansion Joints N/A

Paint one.

b. Abutment & Piers one. Wooden deck set on tirrber cross
pieces which are set on rock riprap.

General Condition of N/A
Concrete

Alignment of Abutment N/A

Approach to Bridge' Dirt path.

Condition of Seat & N/A
Backwall

A-9
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APPENDIX B

ENGINEERING DATA

)ection Description

BI Listing of Locations for Available Records
and Data

B2 Drawings
A

B3 Copies of Past Inspection Reports and Data
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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 0

Attention: J. Douglas Graham,
Manager of Hydraulic Generation
(802) 773-2711

1) drawings
2) inspection reports
3) warning system

(Details and extent of data not known due to
unwillingness of Owner to make such information
available.)

Designer of
Original Dam (1922): Vaughan Engineers, Boston, Mass.

(Believed to be no longer in business.)

Contractor for .
Original Dam (1922): Unknown

Designer of
Raised Dam (1932): New England Public Service Corporation

(NEPSCO)
(Location and business status unknown.)

Contractor for
Raised Dam (1932): 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) inspection reports
2) stage-area-storage data

B1
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Vermont Public Service Board
State Office Building
120 State Street 0-
Montpelier, Vermont 05602

Attention: Wayne Foster, Utility Engineer
(802) 828-2326

1) case numbers and old drawing

Vermont Public Records
133 State Street
Montpelier, Vermont 05602
(802) 828-3280

1) dam report and PSC approval order
2) correspondence

BI-1
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H-. Kr. BARROWS

CONSULTING ENc..NECR

RICNAPO S ROL.MGRIE4 0STON

January 18, iJAiie.

-~~ Hcn. Henr7 B. Shaw, Chairmnan,
Public Service CC:!zMission,

* ontpelier, 'It.

Fc,16 - buga Hill ieservoir Da1m.

Dear Sir:-0

In accordance vith the order of your Commiss~ion

d#Ated Dece.-ber 17, l9ol, i si'bmIt the follo?. report urczr

the damn at S'a~ar Hiill iieserveir ne-.r Goshen, Ver.ot,

recenstructea b7 rasiir- its level about 3v ft. aurliz

K . 2XMicr?MQ:101

Sugair Hiill. icaervoir D~amr of the Cen~tral

*Vermont i-ublic :;ervice Corporbeion is Locatea in tre t o,.-

of Gcshen upon .juck:er --rook, wrnich !a b, trit'utur' to L

Lake Duzirore ernterlnr th~e luke iro~n the ea-t. a K #

]I~inore Is In turn tiibutary to 1elcestor zfiver, vhich

zlcwe Into c;tter ;reek nuar i"eicesior Ze.. - Acut 6 rmiioj

,Lbovu Zt&.c'ietury7. Stcra -e arc:~. 'r , .(;,,r7C1C :3

4na r.er .re*oi- 01 -oct 670 :*in tihr I !ver lii'e

uovelol:..', Lt ef the-. Ccnnob!.:., tr.o )ozer .jt_1Ato:. :cr ~r

I:.z ern.rance to Laze L;%mor6.

03-2
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No. Y97

* ~~Petitlt'n ef Centr~) i r..~ ,ublic
S~-vj~ C:~cr~. o ti'o' 1Iiovml

of :11-no nn EP(ci1tioncs to
Illk~v izeof 6 x .i~t Fu'r ILiii

ORDELR

TI:t, -.otltlon, filed 9cc-ie , 1961, in jubct:!nc-v allege:; th.,t

a Veirmont coripor~ition ~ .~~i.dandi enria:ec' in the Cen-ra'tiori,

m~rf tr !-, sl of electr'5 city, thW ov.-ner of an artIfIcInl stora-.r.u

rc.;crvoir loc-itcd in Goa-I.n In Ad..izcn Cotuity on SZucker Erook knoy.- as

"Suu- H 11i Reervoir"; tl.-t thc dtaL ajcnin tdhe tatcr of Lmid rezervolr

r.- lsrned ndpirtiill;y built 192 IV" mr 3b b.- EotnnPwr -i~~y

T'Le oriu in:.1 pl~in of sairi t; contunp1.:tcdi vn impe-rvicuo carth-

fillr-d ni xty (60) feet in [Icielit, riprapped on tico up (!r ioo thr of,

h-ivlng a width at the top of said fill of fifteen (15) feet atnd with a

rall le ri:onr-y spillvt'y f'ifty (50) foet in ].ui-t}- t flfty-flv ' (5!1) forit

1v<L, m~d witi. an emort~r'ncy gnte at inlot of ei, ch'rgEc tunnel or tube -Ath

an cutiiot conti-ol. con:i.iting of rect--nguliir tunn'it- or tube four (4) feet

s !u-ire, from~ vaLAci waitcr w-A: ultir.iitey disciargt-d through a cyclindricil.

£tuic. fcuir (4) feet Ai. (6) inch~es ir, dDimec-r, controlled at thu outlct

tLereof by grAduated va:lves Into a rctnu1,.r cuncrete Stlllir4, pool Lind

thunce into the itroar. from wihich, by diversioni work--, it was conveyed threau,,h

* a p~enstock to Silver Ltice, s3o-cttledi, in the T1own (if Leicortor.

* . Before construction v.P.2 conpletecl and on Novem~ber 1st, 19;-'0*

-,)r::truction Nans discontinued, lo.,vin., -in ciarth-filled danm or dyke at a rim-

mnum levl of aibout tl~rty-ci;jit (--3) ftet, nnd of mpproximittecy fifteen

* (l,) f -Pt T-i~th wtt the top, Rnu %ith a temporary tiricr spillway at thirty-

five f~ oot lv.-VA

Tl,.ht to thqe end that said -tbria-e rcsorvoir nig;ht be conpleted L

in.d rn', n.k-.uate for . ' irpo.;es of' the petiticncr in ttho conduct of i ta

bu. %.; n' on or t . he 5th 6.-y of 1o~abr 9'A, ruvi -ed -~n for

B3-13



co. Lct c 7 r.. c. cI'vo r v.t'pf r r r o, i e i :; c:1 Ci.i or i i P

c r 1 n f c,' .: r c!. ervo i! r L h e 1v; 1t oj~ 1 11 CullL~iT..1ot' _1, n% I':

(00 fLiet, I). iflcr'T.Lit. t i c:rv; o l iyke or fi1 ,-,o th~it

V;B. V:1d1A. , the topi tlxrfeof voul~ii k. ttenty ('10) ftelt in.,tutd of fiften

(IL.) -nkot Llr& ( th ixiumtn %.id t.h ,.t tlxc' base npprw). i;' tly three )iundrtd

tLYt1 '-'0) o iflo provi~inr In pirce of' thu spillv:ay origin-ly con-

- IA :.1'~tedOf fifty (50) fCLct 1%: lun-th, it spilly ono Luncdrid fifty (150u)j

iz~ 1onltih at Sa. fifty-five (55) foot level, btln! 0110 hundrod (1(;U)

fee(t 1tllth adu3Litioni to the plan ori-In:,'iy cofteipl-ited, :3-dd one Lunkircd

(l,'Q) ft:.tt riddition,,l of qlillray tio h .ve a concrete core t v.l h. ruble

p.il II ot up~ Lreai an~d doinstra &lope,,; al' to prov~Ao for g'~

..............r e2 riuforcomrant of the di3chlrre outlet inJ' otlln. pool.

19h.,n t'ho n.ork- so contompliLd jh)-i1 b2 c~ltJ i' e~vl

ut -':IlTIvy levf-l would o)V;_rflov: s(vcnty-four an-~ onz!-tenth (74 1/10) acres,

an ut th-, ievel at the top of the dar, -;;ould overfliow ei-hty-two 'uvl four-

The catprc2.ty of said conmiiot,d ;toragc ro, ,rvoir !It ;lpifllway J-o

*IWoucid b'7 approxtz .).te4 63,f6.0,000 culbic fe et. 'lia r~ng arca umbr _ed~

* .witl.in qnd above s'iid damn i3 two rin sevenity-five hundr! Jhs (2.75) G;1iVire

The iior% of completion te bc Ltorforied by Sandtrz Lngiiioerln,

*Co)irianoj tinder the cniln, orlnu dirc ction of F. 'V. Iiarrij, civil C'min&er

)r'c .e in -laa Public Servica Corporation; idfl to the end that said con-

struetkn work Millt be coTrn leted vi ile -,jathor con'11tLonts prnlttcd, tho

.,ario Yvi b,,-,uni cn or 'ibout Moveirnber 10, 15:7 l, cind haz; buen sub o tant i ally

cZTr.;la1t1: in faecol-iltcf vii,1 the Pla.'in. hc-reirbeforo outlinod 3nI reforrel to.

In or.lor thit no :-ueotion iry arise tiit reaipect to thR completion

of .i .sorj j ly-irvt y re-.-i ofl tiv- 1,rovirdonr cf 110. 80 of tlfe Acts

of entlld "An Act RO1:ting to the Constraction %Ind Reopair of Deims.

tin-3 to reetSnction3 1333, 40339 nml 4330 of the Genoral Lnws," and thait

t,~ ::t'Ainr my n nl. c~'~C,;coi:X,-i to -ind ni~rc by tt iws or

V w)it. iit iel Iy ii Piny ty. or ir. nll'-r r. JttL- to or ,ftCtth orre O

B3-1



01of . ~: iOf -.i'l1m the peti cn'o~rm.'t tvt it . : 4v:.,I

zL' of t'i!- t.. ic: to t*-o Sel.''t.i,-i of f . I To;.ri of fl.O~n In t .e

.jf A J: i iX ~; l it O l. zL ii .1 ; l oc-i'tv 1, %wl 1 d~i r'

*~~. rnc i*tn1' :o Ctifcatti&ho i to pn2t1 n aid ri-ike - el -.- i un 1

- .~~.nv'. i on ; ~ct Lu, s-id fu% -I:; it I-Cv;; n': ,:iry ill accoi'lnze .

o.30 of 111;c Acts of 19 9.

T- e Cor)!ni. ;;10n rloi imutcd) Y-itl: tlv' .1''!'rov 11 of tA f ( Governor,

4. Euro- - of !3,o:-tn, Uoihu~t en -.1 u noc: to ulvu.L: . ti-.c

7. On J.nnui-y 20., 13';32; t--" WriLLLn -in] oL.'nd r:znort of tlne e-d~

i z~z ±1. 1.This roi'ort is, to 1he eff-!ct thAtt

The oi-i -u.1~t 'Su--'r Lill. Heev-ir via.-; de 1.ned -,rvi i~ape.rvised

*ITh-r d:, as r-.is?:i In 132:1 7:as' tinier gooi enn .74(rin:-, oupcr-

V1; ul i baii lt a±eorin,' to prop-r' p4tns. App. rrcntly from the inforMu-

tioi a-~AIabli'i it ri veli butit an(: iprop~ry suporvi-ed durlit' Ou~ri n.

Thio cor.-..-e w~ork a,3 conot--cted. in the jud:,pt-int of' tho on-_Thr

"Tul~~~~~~ LRSleutefo hpbic s~ifety n:n its manner of con-truct.on 4so

stlf -r! to I Y.

Vc, therefor:-, -qprove the plans tnmd trpacific-itionns an] Wis~

C'J13tr~ Lonof th(- darn of the pi:tttttoner Ttbove doi cribc in tha' tow~n of

Dited '.It PoritJ)'11er, -Colunt;. of 1,)a:1njriton, Stateo of Vernont,

tliio 21:3t c1 of Jinwurr, A. D. A_.

~**'~ ~ Th.bl1c Service) Coz~uatlzoion

) of

FiI~: J~'i ~-j Z, Lu: "B3- 15



REOR ON SUA HIL DA ItN- ~-'~

• .. ~~4 r ,I . t .+

f o~~- o
.

-.-.-..

REPORT ON SUA ILDAM *, ., "

IN GOSHENp VERMONT

This report on Sugar Hill dam follows an exns.nntion

and study of the structure. "

Pertinent data

1. Owner & operator of dam - Central Vermont Public
Service Corpordtion

2. Purpose of dam Storage for Silver Lake
hydro development

3. Stream location - Sucker Brook

i. Town location Goshen, Vermont -

5* Reservoir surface area 75 acres

6. Reservoir volume - 70,000,000 ci'. ft.

7- Drainage area - 2.5 sq. mil.

Historical brief "

Construction of this dam was begun in 1922 by the Hortonin .

Power Company, previous owner. An earth dam 60 ft. high was con-

templated but the project was abandoned after the enrth fill

reached a height of about 30 ft.

The Central Vermont Public Service Corporation purchesed -

the rights and completed the dam in 1931-32. The project wts.

approved by PSC under Case #1697. H. K. Barrows, 0 ion ,tlhng.I

Engineer, was retained as the Commission's eng:[ne'r In the matfter.

.Descriton of dam

The layout and dimensions of the existing dpnr arn shown in "

the attached NEPSCO drawing #392-3. Other detaJ.1 Pre contaiiind .

03-16
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in the case file.

In general, the structure is an earth embankment about

700 ft. in total length and 60 ft. in maximum height. It has

a top width of 20 ft. Both faces slope at about 1 on 2. A stoie-

fill riprap cover protects the upstream face and elqo the down-

stream toe.

The spillway is located at the west end of tbh nmbinkment.

It consists of an old rubble masonry weir 50 ft. long plus nn

added 100 ft. concrete weir, all on an earth foundel, on. Itc

crest is 5 ft. below the top of the dam. The channel. for abot

30 ft. on both the upstream and downstream side of the weir Is

paved with large boulders and with rock and gravel fill.

An outlet structure is provided at the maximum section,

through the center of the dam. It consists of a 4 ft. squnre

reinforced concrete conduit about 300 ft. long. A trasih reck

and emergency gate are provided at the upstream end. A timber

.bulkhead at the downstream end contains a number of emall gate

valves for close control of discharge.

Observed condition of the dam

As observed by the writer the condition of the dam was

noted as follows:

Spillway - Some seepage through or under the cutoff wal.l.
However, there was no apparent effect; on 1.ts
stability. Spillway clear - flashbonrd supports
in place but no boards are used.
Discharge channel in earth recently cleared and
reinforced with small chock dams.

B3-17
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INSPECTION -REPORT
ON

Goshen (Surar I11)Dam -

1. Date of Inspection Hay 13, 1953 2. Water conditions Iiliuiost cjeut

SENERAL DATA:

3. Locatlon of dam Sucker !3rook, town of Goshon

tiOwner and operator& -Central Vermont 1 iuhli c L-.vice Corp.

5, CherActeristic features of dam ULmbanktnient 00 Vt. htrth F11

earthi f'ounclalion

6.Other related data (Contained in writer's iI.titi rport on1

structure) ______

OBSE.RVATION'S:

7. Condition of structure See reverse side

8.Condition of equipment In oiperatirit order

9.Ooeratlon Satisfactory

10. Maintenance -Good _____

RFMAR KS:
Dain is iji accootable condition.

This inaspection mrido with [I. L. Gouchoe,cr~nniIe. L

B3- 18 Inspected by, "q~7 2 jj 1



7. m~bank-yient T 1he one uncomupliment~ary corrurient is in 'r'IH
to the seepage conditi~on. An apparent *--))!] (wa ter
emerkjnG, from the pound with f'orce) wg,, :Jis~c',ered
below the downstream toe at maximumi s e 'ion
Althoupl-h of little significance at prer-m I~t Is
to be lept under observation ('or any Lr-i.spov tat Iton
of naterial and quantity of flow.

Spillway - Overgrowth is stabilizing the lroosE-ttr~
in discharge channel. Tfree grrowth at .re ;to Iv,
cleared.

Otlet
Structure- Minor deteriation at discharte end.

B -1



REPORT OF INSPECTION..OF. DAM,

Reference: Publio Service Commission lett. of May 25, 1954.

1. HAM AND LOCATION OF DAM

.2uar UM Dam- Goshen, Vermont 0

P.S.C. Report 1952 - Class 2

2. BY WHOM INSPECTION WAS MADE

Byron 0, McCoy, Chas. T. Main, Inc., Boston, Mass. -

R. Reid, Superintendent of Stations, Central Vermont Public Sei-rine Corp.

R. L. Gouchoe, General Engineer, " , , , ,

3. DATE•OF INSPECTION

June 10, 1954

4. RESULT OF INSPECTION _

Little seepage at downstream toe of the embanment and no sign f a
"boil" referred to in previous year State inspection. The poud level
was 13 inches below the spillway at the time of this inspectiM. 111e
"boil" was observed several times during 1953 and it did not increeae
as the pond filled, but rather dropped off as the ground water tnbie
in the general area.

Inspection indicates that the dam does not have any defect wbi1ch en-
dangers life and property and will withstand without disaster flash
floods which may reasonably be expected to occur.

CENTRAL VERM4ONT PUBLIC SERV3D E CORlPORAIMO

RIO~R~. . S~ed ,i~ir...]/. i.j,

RMT: RA Signed //":"/, /" "  :'

6/28/54 Executive Vice Preaident

03-20
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2 Da crs lokn fro lef abtmn toard right abutment

11/7/7

JS

0

C-2A3 Dam crest looking from sileftabum toward ight abutment1/7 9

C -2



C-3A Upstream slope looking from left of spillway - 11/7/79

C-313 Outlet stricture and downstream slope looking from downstream kI-
of left abutment -1 1/7/79

C -3
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4Ponded water at downstream toe of embankment -1 1/7/79

C -413 Surface erosion in iprapped area
of downstream slope - 1 1/7/79

C -4
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-C C-5A Crest of dam looking from Sta I + 50 1toward right abutment.

Note tilt of dam crest toward the downstream slope - 11/7/79

C-SB Anchor block and chain winch for emergency inlet gateL
11/7/79
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C-6A Service walkway to outlet structure - 1 1/7/79

C-6B Outlet structure - 11/7/79

______C -6



C-7A Crack in top section of outlet
structure on left front corner *

11/7/79

10S

C -

Lh



C-BA Spillway weir looking toward left training wall 11/7/79

IC-813 Left training wall of spillway. Note deterioration of stone L-7"
masonry -11/7/79

C-8



C-9A Spillway weir looking from left training wall toward right
abutment 11/7/79

C-98 Spillway approach channel looking from left training wall

C -9



E C-bOA Spillway discharge channel looking downstream from left
training wall 1-1/7/79

- ~.'C-1011 Gabion structure in spillway discharge channel looking
toward spillway -11/7/79
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C-1 IA Spillway discharge channel looking downstream from
gabion structure - 11/"/9

C-1 1B Aerial overview of reservoir and dam looking downstream
11/30/79



.. .. ."

C-12A Aerial overview of Sucker Brook Diversion Dam and Reservoir
looking upstream -1 1/30/79

° .

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 - 11/8/79

C-12
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C-13A Aerial overview of downstream hazard area along Lake 0
Dunmore. Sugar Hill Dam is in the mountains in the back-
ground -11/30/79

C-13B Aerial overview of downstream hazard area along Lake
Dunmore. Note Vermont State Route No.- 53 across center,
Branbury State Park in left center and outlet to Sucker Brook
in right foreground -11/30/79

C-13
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HYDRAULIC AND HYDROLOGIC COMPUTATIONS
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