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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:1V. 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
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

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




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 ¢tfs, 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:

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.

<)oy

Kenneth J. Malfe, P.E.

& LARD SURVEYOR




__________

This Phase I Inspection Report on Dam has
been reviewed by the undersigned Review Board members. 1In 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.
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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. ‘ TQ_:,

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

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

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

general condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to ex-
isting fences and railings and other items which may be needed
to minimize trespass and provide greater security for the fa-
cility and safety to the public. An evaluation of the project

for compliance with OSHA rules and regulations is also excluded.
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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
welr and one 100-foot weir divided
by a stone masonry training wall.
3) Crest Elevation - w/o flashboards 1768 + R
- with flashboards N/A )
4) Gates - None.
5) Upstream Channel - Partially riprapped approach
which slopes gently upward toward
spillway weir. [
6) Downstream Channel -~ Spillway discharges into brush-
covered and partially riprapped
earth channel excavated in right
abutment. Channel contains rock
and gabion check dams. o
7) General - No comment.
j+ Regulating Outlets
1) Outlet Conduit o
a) Invert - Intake EL 1717, Discharge EL 1711.
b) Size - 4-foot square.
c) Description - Reinforced concrete conduit with ;.-“i
12-inch thick walls about 300 feet S
long through the dam with trash rack RN
at the upstream end and a timber bulk- AT
head in an outlet structure at the RSP
downstream toe. ‘® ]

d) Control Mechanism

Upstream - An inclined emergency S
reinforced concrete slide gate L
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 S
dam.

Downstream - An 8-inch timber bulkhead in

the outlet structure at the
lower end of the conduit with

1-8




2) Flood Control Pool N/A
3) Spillway Crest Pool 1591
4) Top of Dam 1861
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
5) Test Flood Pool 81
g. Dam
1) Type - Earth.

2)
3)

4)
5)

6)

7)
8)

Length ~ 855 feet including spillway.

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

Top Width - About 16 feet.

Side Slopes
Upstream - About 2H:1V.
Downstream - About 2H:1V.
Approximate Volume of Dam - 100,000 cubic yards.

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

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

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
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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
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 +
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
9) Test Flood Surcharge 1772.1
d. Reservoir (length in feet)
1) Normal Pool Est. 2000
2) Flood Control Pool N/A
3) Spillway Crest Pool 2400 o
4) Top of Dam Est. 2500 i ]
5) Test Flood Pool Est. 2600 fa
e. Storage (acre-feet) | ?:
1) Normal Pool ' 828 L)




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

Refer to Section 4 of this report for a complete discus-
sion of operation and mainterance procedures.

1.3 Pertinent Data

a. Drainage Area

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

2) River Basin - Sucker Brook to Lake Dunmore, then to
Leicester River, to Otter Creek, to
Lake Champlain, to Richelieu River.

3) Shape - Roughly 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 ¢fs @ 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.
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Central Vermont Public Service Corporation (CVPS)
77 Grove Street
Rutland, Vermont 05701

Attention: Donald L. Rushford, Esq.

Vice President and General Counse’
(802) 773-2711

f. Operator
Day~-to-day operation of the dam is the responsibility of:

J. Douglas Graham, Manager of Hydraulic Generation, CVPS
Edward Lurvey, General Hydraulic Foreman, CVPS

Both can be contacted at:

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

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 R

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.

.............................................................................................
.............................................
..........................
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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 1),
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:

.............................
....................
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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-1).

The popular name of the dam is Goshen Dam, and the
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.

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:1V 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
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[ ]
NATIONAL DAM INSPECTION PROGRAM ]
PHASE I INSPECTION REPORT S
o .
NAME OF DAM: SUGAR HILL DAM, ID NO. VI 176 >
SECTION 1 e
2
PROJECT INFORMATION Y
. A e

1.1 General

a. Authority

The National Dam Inspection Act, Public Law 92-367, e
August 8, 1972, authorized the Secretary of the Army through the L 1
Corps of Engineers to initiate a national program of dam inspec- Sl
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.
v 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
K Engineers for this work.

b. Purpose of Inspection

1) Perform technical inspection and evaluation of non-
: Federal dams to identify conditions which threaten
a 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. S

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 o
Vermont in the Town of Goshen, Addison County, about 3 miles IS

iy South of the community of Bread Loaf. The dam at its maximum ]
]' section is at Latitude 43 degrees - 54.9 minutes North, Longitude N
73 degrees - 0.3 minutes West. 2
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five gate valves: two 6-inch,
two 8-inch, and one 10-inch.

The valves are controlled by o
'i handwheels on top of the out- =
Lo let structure.

e) Other - Outlet conduit can also function as low
level drain.
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SECTION 2
ENGINEERING DATA

’i 2.1 Design Data -9;

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 T
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. N

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 o
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 sr 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 g
in 1931 and was completed in 1932. This construction to raise and o
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.

f' Background data on the original construction and the :
later raising is contained in the report and PSC order discussed 37
previously in Section 2.1 and included starting on Appendix =y

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




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

'i present height of about 60 feet, a 100-foot concrete weir spill-

- way was added, and repairs and improvements to the outlet struc-
ture were made.

-

No other records on the construction of the dam are

cluded in Appendix B3. The first report (starting on Appendix
B3-16) 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.

known.
- e
‘ b. Modifications L
No records of any modifications to the dam are known. ;iy
c. Repairs and Maintenance i;iV
No records of any repairs to the dam are known. .
d. Pending Remedial Work ;ﬁ%
&’ The Owner has no plans for any pending remedial work. i;l3i
2.3 Operation Data fgi
a. Inspections .ﬁéi
" Three inspection reports were available and all are in- :.*-:-

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 O. 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
S 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 N
There are no known records of routine water levels and
- discharges from the dam.
d. Past Floods
There are no known records of past floods at the dam.
e. Previous Failures
There are no known previous failures of the dam.
. 2.4 Evaluation
r

ae. Availability

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

. [
v 2
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i* c. Validity

Based on field observation and checking, the limited
g 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 L
in the timber bulkhead in the outlet structure o)
consist of "two 6-inch, two 1l0-inch and three smaller" »
valves, for a total of 7 valves. The record drawing
of construction (see Appendix B3-11) indicates only RO
five valves, consisting of two 6-inch, two 8-inch T
and one 10-inch. Five stems and handwheels now e
exist (visible in Photo C-6B). Therefore, this five- 2
valve configuration was assumed correct for this in- >
spection. L

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

-y

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 46° 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 RO
10, 1954 signed by the Executive Vice President of the Owner, e
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
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
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.

Ce Appurtenant Structures

1) Intake Structure

The intake structure is a reinforced concrete pipe
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
end relative to its downstream end over its 6-foot length.

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

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

..........




—— e~y —= v — v v v
Dt O RO AT T e T OO S Nl Al B N e At SV A vl S el et e e o Bl 2 e s a0
o LR R T PN A T

2) Outlet Transition and Conduit

The outlet transition and conduit consists of a At
4-foot square concrete conduit through the dam from the intake P
structure to the outlet structure at the downstream toe. The out- ,u,k
let transition and conduit could not be inspected because they IR
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-
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
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- R
ture in Photo C-6B. The handwheels were secured with a locked S
chain and were not operated. Some or all of the valves were open, | .
and/or the bulkhead was leaking, judging from the flow of water RIS
i

from the outlet structure.

4) Service Walkway S

As seen in Photo C-6A, the service walkway consists |
of a stepped, wooden walkway down the slope to the outlet structure. s
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-11B.) 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-11A).

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. :

.t .
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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-11B 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
Dutton Brook to Silver Lake located to the West. (See separate
Phase I Inspection Report on Sucker Brook Dam, VI 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.
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SECTION 4 ]

OPERATION AND MAINTENANCE PROCEDURES lﬁﬁg

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,

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




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 damn's inadequate spillway capacity when starting with a normal

pool at the spillway crest (see Sections 5 and 7), and due to
uestions about the physical condition of the dam and spillway
%see Sections 3, 6 and 7).
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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 located 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 47,
s actual reservoir surface at the spillway crest elevation.

See Appendices D-1 thru D-3.) Being in the northwestern foot-
1ills 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.

».2 Design Data

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.

’.3 Experience Data

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

o4 Test Flood Analysis

a. Initial Conditions f{f;

The U.S. Army Corps of Engineers Hydrologic Engineering
enter's Program HEC-1 DB (Reference 3) was used to develop the test .
‘lood hydrology and perform the reservoir routing. L

The purpose of this analysis was to evaluate the dam and R
ipillway with respect to their surcharge storage and spillway capa- RS
:ity. Accordingly, it was assumed that the water surface was at ‘ '
‘he spillway crest at the start of the flood routing. Also, it T
ras assumed that the outlet works were closed even though they By
ire normally partially open. It is estimated that the outlet
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} Remedial Measures

a. Operation and Maintenance Procedures jﬁig

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

PRar T

PR
RN
e T .
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1) Maintain the pool at its current level or below T
until such time as the recommendations in Section »
7.2 are carried out. Formalize the reservoir
regulation plan now used to accomplish this ob-
jective.

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 R
materials. Remove brush to a distance of about 20 e
feet downstream from the toeline. Repeat this pro- ’
cess annually. L

4) Remove brush, trees, and any logs from the spillway
approach and discharge channels and repair the S
channel surfaces. Protect bare spots against R
erosion. Rock riprap just upstream and downstream ’
of the spillway weir should be redistributed, re- R
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- i ia
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 A
the damo '._

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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Ce. Urgency

WITHIN ONE YEAR after their receipt of this Phase 1
Inspection Report, the Owner should implement the recommendations

1iven in Section 7.2 and the remedial measures given in Section
7e3.

7.2 Recommendations

WITHIN ONE YEAR after their receipt of this Phase I Inspection
Report, the Owner should engage a registered engineer qualified in
the design of earth dams to do the following work and provide the
consequent 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.

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 judgement. 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 o
lack of such in-depth engineering data does not permit a compre- el
hensive review. Therefore, the adequacy of this dam could not
be assessed with respect to reviewing design, construction, and
operation data. A
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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.

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

This dam is in Seismic Zone 2 and, therefore, according to
recommended guidelines (Reference 1), a seismic stability analysis
is not warranted.
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SECTION 6 o
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
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
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. 1In 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.

.
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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 e
to 1500 cfs with headwater 8 feet deep (i.e., water level with —a
the road), which is less than even the prior flow of 3030 cfs. ®. .
Therefore, the increase in flow due to the dam failure would Sl
only worsen the already out-of-channel and over-the-roadway flow
condition that would exist just prior to the failure.

At Sta 237+00 near houses along Lake Dunmore, peak flow bl
increases about 30 times to 92,000 cfs after about 21 minutes. :
This causes the water to rise from 2.4 to 7.3 feet deep, an in- e
crease of 4.9 feet, which floods an area about 910 feet wide. P
Flow accelerates about 3.2 times to 19 fps. Ground around the e
houses is estimated at EL 580 with the first floors estimated ’g&ti

. ‘.‘. ' -"'
._

at EL 58l. 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 -
flood the first floors to a depth of 4 to 5 feet. The 19 fps B
flow would probably destroy the structures. It is estimated -
that about 8 houses would be involved in this flooding, plus e
miscellaneous outbuildings. An adjacent State park would also .
be flooded and damaged. o |

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
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.

Ce. Hazard Evaluation

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
was computed by the HEC-1 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
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 140400 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 1 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) (fgs)
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 5451 -~ | --
Sta 7400 3030 | 0.20] 1715.5 551 -~ 110
Sta 140+00 Sucker Brook Dam 3030 { 2.58] 1300.6 3.6} =-- 1
Sta 224+00 3030 | 2.67| 643.4 3.4 -- ] 56
Sta 229+00 Hwy Bridge 3030 | 2.68| 600.5 25| =-- 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 : 1V side slopes
Dam 127,000 | 0.23) 1771.5 545} - | -~
Sta 7400 125,000 | 0.22] 1730.2 20.2 ] 505] 23
Sta  50+00 110,000 | 0.25]| 1547.4 7.4)11730| 18
Sta 100+00 98,000 | 0.28( 1446.9 16.9 | 420 30
Sta 140400 Sucker Brook Dam 93,000 | 0.32} 1310.0 13.0 ] 320] 31
Sta 17 0+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
Sta 224+00 92,000 | 0.33( 655.3 15.3 125 | 89
Sta 229+00 Hwy Bridge 92,000 | 0.33 605.0 7.01 615 31
Sta 237400 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:1V 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-1 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-1 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
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-1 DB program using the Manning's n valies 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.
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
: 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-1 S
DB program are summarized in Table 5.2. PRIOR FLOW AT TOP OF DAM ORI
establishes initial conditions downstream due to steady state Tl
. total project discharge capacity at the top of dam with no dam AR
- breach. The computer input and selected pages of the computer DU
output start on Appendix D-22. 1In Table 5.2 only the results at
the more important stations are summarized.

- ....:”1

BREACH AT TOP OF DAM is a major sudden failure of the ﬁ:ﬁ&?

dam under the conditions previously discussed in Section 5.5.a. et
Results are summarized in Table 5.2 for all stations, with ‘® 3
the computer input and selected pages of the computer output R
starting on Appendix D-28. ]
1
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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 gvertops 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
Ehe dam, but results in a minimum freeboard of about 0.8 of a

oot.

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-1 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
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.

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-1 DB program. Stream con-
ditions just prior to and after the assumed failure were compared.
Corps of Engineers' criteria call for breaching the dam with no
inflow flood and with the water surface static at the top of the
dam, or static at the test flood pool if 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 N
zero with the water surface at the top of the dam. The contents L
of the reservoir were routed through the breach as the breach :
progressed.
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TABLE 5.1
SUGAR HILL DAM

OVERTOPPING ANALYSIS

Total Drainage Area = 2.97 Square Miles (f)

Start Routing ot Spillway Crest Elev. 1768

Top of Dam Elev. 1771.5 ( lowest point*of 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

(a) One=-half of full PMF total runoff, including base flow. For full PMF base flow = 2 cfs

per square mile =6 cfs s
(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 ¥ and maximum W.S. Elevation = 1772.1 '

for test flood .

() 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.

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

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)
(cfs) 4300 2150
Peak Inflow (csm) 1448 724
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
Minimum Freeboard ( feet ) overtopped 0.8
Maximum Depth over Dam ( feet ) 0.6 not overtopped
Duration of Overtopping ( hours ) 3.67 n/a
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4
e. Development of Test Flood ‘ RORERR

The index PMP (prohable/maximum precipitation) inputted
to the HEC-1 DB program was inches for a 24-hour duration,
all-season storm over a 200 square mile basin, according to HMR 33 L
- (Reference 4). Maximum 6-hour, 12-hour, and 24-hour precipitation R
for the actual size of the drainage area (same for 10 square miles S
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
: 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- - 4
ence 13), including the percentage distribution for the maximum o
6-hour precipitation, and by both the arrangement and percentage B
distribution from HYDRO-35 (Reference 6) for the maximum l-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 ;&““ﬂ
were set to zero so that rainfall would equal rainfall excess, or 1
runoff. Assuming no delay in the rainfall/runoff response, a con-

stant unit hydrograph for a rainfall duration equal to the HEC-1 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-1

DB program are summarized in Table 5.1.
computer input and complete output for
are included starting on Appendix D-9.

As noted from Table 5.1, the
overtops the dam by a maximum of about
of overtopping of about 3.7 hours.

csm, and occurs about 19.0 hours after

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

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

Peak infl-.
is 4300 cfs, or 1448 csm (cfs per square mile).
reduced very little by reservoir routing to 4200 cfs, or 1414

The overtopping analysis
the test flood of full PMF

test flood of full PMF

0.6 of a foot with duration
for the test flood
Peak outflow is

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, i
and exponent of head were inputed to the HEC-1 DB program (Refer- S
' ) ence 3). The formula used for the calculation, as well as the L2
' results of hand calculation at selected points, is shown on ey
] Appendix D-6. With water 3.5 feet over the spillway (water level
S at the low point of dam crest), the spillway has a discharge
b capacity of about 3,030 cfs.

! - Taking the spillway crest at EL 1768 and the dam crest L
g at EL 1771.5, total discharge computations are summarized on L

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- s
- 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-1 DB program, assuming
critical flow over a non-level dam crest, using inputted crest
length and elevation data (see Appendix B2). The computed results
are hand tabulated on Appendix D-6.

tv

R , ...
. B

. .

v o L

' S .
5,0 . RPN

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 o
take about 2.2 hours for the spillway to drain the 270 acre-feet P
. 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

a Based on the dam failure analysis presented later in v
- 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 RO
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 l.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).

v -
'

P P aR g 4
st e e
AR

The PMF event is that hypothetical flood flow produced

P 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.

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




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
Y] 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.

BN I N R

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-1 DB program with the results on Appendices D-12

- and D-15. A hand tabulation of the elevation - area input and _

(* the computed 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.

A RERNERES. X T

:
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C. 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-10A, 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. )

T
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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.’

7-4
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VISUAL INSPECTION CHECKLIST R
| DAM INSPECTION e
DAM _ Sugar Hill Dam DATE _November 7, 1979 )
b No. VT 00176 TIME _0930 - 1245
E TOWN _Goshen WEATHER Overcast, 46° F ;—_4
COUNTY _Addison ' W.S. ELEV, 1756.1 UPSTREAM ]
STATE ___Vermont ' 1711 4+ DOWNSTREAM s
- INSPECTION PARTY ‘ RECORDER (X) . "4
1. Thomas Bennedum, Gordon E. Ainsworth & Associates, Inc. X 'f;;?
L 2. Edwin Vopelak, Jr., Gofdon E. Ainsworth & Associates, Inc. Af;_;
i 3, John Kenworthy, Gordon E. Ainsworth & Associates, Inc. é; j
i 4, Steve J. Poulos, Geotechnical Engineers, Inc. X
t 5. Peter Barranco, Jr., Vermont Department of Water Resources

6.J. Douglas Graham, Manager of Hydraulic Generation

7. Central Vermont Public Service Corporation
8. Edward Lurvey, _ Geheral,Hydraulic Foreman
9. Central Vermont Public Service Corporation
10.
PROJECT FEATURE/DiSCIPLINE INSPECTOR - REMARKS
1. H&H T. Bennedum -
2. Geotechnical S. Poulos ' -
3, Structural T. Bennedum -
4, Mechanical T. Bennedum - y
5.Electrical None N/A Ei ;
6. ]
LI
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VISUAL

PROJECT Sugar Hill Dam

INSPECTION CHECKLIST

DATE Nov. 7, 1979

PROJECT FEATURE -

NAME -

Geotechnical

DISCIPLINE

NAME s. J. Poulos

AREA EVALUATED

CONDITION

DAM EMBANKMENT

1 Crest Elevation

2 Current Pool Elevation

3 Maximum Impoundment to Date
4

Surface Cracks

w

Pavement Condition

6 Movement or Settlement of Crest

7 Lateral Movement
8 Vertical Alignment
Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

EL 1771.5
EL 1756.1

Inknown

One crack or erosion feature opposite
intake structure for conduit.
No pavement. Bare dirt road.

Upstream edge of crest, in car track,
is slightly higher than downstream edge}
Crest is low from about Sta 5+70 to
7+00.

None observed.

See item 6.

Arched upstream from left abutment to

4+00.

Right abutment (LEFT SPILLWAY WALL): OK
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
downstream end of outlet structure.
Unfiltered boulder riprap is shieldin%
view of erosion.

None observed.

Free access. Deer hunters.

DOWNSTREAM SLOPE: Very rough on upper
part of downstream face. Hummocks
varying +) 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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2A PROJECT Sugar Hill Dam DATE nNov. 7, 1979
PROJECT FEATURE - NAME -
DISCIPLINE Geotechnical NAME S. J. Poulos
AREA EVALUATED CONDITION
l DAM EMBANKMENT (Continued)
- GEI Sloughing or Erosion of Slopes or 2480 - 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 irreqular. Dumped rock
looks as though it filled old erosion
gullies.
GEI Unusual Movement or Cracking at or Near | None observed.
l Toe : .
GE1 Unusual Embankment or Downstream None observed.
Seepage
" GEI Piping or Boils None observed.
. GEI Foundation Drainage Features None.
I GEI Toe Drains None.
GEI Instrumentation System None.
GEI Vegetation Downstream - grass and moss under low
brush up to 7' high. Rotted stumps to
9-in.~-dia.
!
L
]
L
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VISUAL

INSPECTION CHECKLIST




DAM _Sugar Hill Dam

VISUAL INSPECTION CHECKLIST

DATE November 7, 1979

- DISCIPLINE _Structural/H & H

INSPECTOR _T. Bennedum

DISCIPLINE _Geotechnical

INSPECTOR _S. J. Poulos

AREA EVALUATED

CONDITION

OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE

a. Approach Channel

Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom

Debris

Condition of Concrete
Lining

Drains or Weep Holes

b. ' Intake Structure

Condition of Concrete

Stop Logs and Slots

Forested. Beach slopes are till.
Underwater.

None.

None.

None ‘observed.

N/A

N/A

Not observable. Intake is totally
underwater.

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.

ot
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VISUAL INSPECTION CHECKLIST

a. Concrete and Structural

General Condition
Condition of Joints
Spalling

Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or Efflores-
_cence

Joint Alignment

Unusual Seepage or Leaks
in Gate Chamber

Cracks

Rusting or Corrosion of
Steel

b. Mechanical and Electrical

Air Vents

Float Wells
Crane Hoist
Elevator
Hydraulic System
Service Gates
Emergency Gates

L4

Emergency Power System

Wiring and Lighting
System

Lightning Protection System

DAM __Sugar Hill Dam DATE November 7, 1979 5
. DISCIPLINE _Structural /Mechanical INSPECTOR _T. Bennedum ‘
DISCIPLINE _No Geotechnical Features INSPECTOR - iii;;g
: ]
SIS
AREA EVALUATED CONDITION )
Considered as upper level of outlet ‘iii:ij
OUTLET WORKS - CONTROL TOWER structure at D/S toe. Outside inspected. 2T
: Inside not accessible. o

Fair to poor. Vertical faces, mainly
front, show honeycombing.
No joints observed.

Some on top, mainly R rear corner.
None.
Moss and runoff stained. No rust.

Minor efflorgscence.

N/A

Not accessible for observation.

Major vertical cracks in left front
corner. Minor hairline cracks warious
places.

None observed.

None.
None.
None.
None.
None.

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

None.
None.
None.

) B
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DAM __Sugar Hill Dam

. NS - I A SO i e i L i e N ArE bt e o, |

DATE _November 7, 1979 [, ®

INSPECTOR _T. Bermedum

 DISCIPLINE _Structural/H & H

DISCIPLINE _No Geotechnical Features

INSPECTOR - -

AREA EVALUATED

IR o :
VI L.:_:‘ LRGN

CONDITION

OUTLET WORKS - TRANSITION AND
CONDULT :

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitatioh
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Moholiths

§
Rotat oty

Not observable.

Consists of 4~foot square concrete out-
let conduit through dam from intake to
outlet structure. )
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VISUAL INSPECTION CHECKLIST

DAM Sugar Hill Dam DATE __Novermber 7, 1979 ' ]

DISCIPLINE .Structureg/H & H INSPECTOR __T. Bemnedum

DISCIPLINE __Geotechnical INSPECTOR __S. J. Poulos 7 _.___j
AREA EVALUATED CONDITION A

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL

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

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

Considered as lower level of outlet
structure.

Top fair. Inside of-discharge‘poor.

Outside moss and runoff stained and rust
stained at outlet.

Yes, at damaged training walls and minor
on top.

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

Yes, at damaged training walls.

Minor efflorescence.

No joints observed. Crack at left fromt
corner.

None found.

Heavily forested and over-hanging trees
both sides. No.loose rocks.

Fair. Some debris and wood which may form
dam in high water.

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

e S e .
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VISUAL INSPECTION CHECKLIST
DAM __Sugar Hill Dam DATE _November 7, 1979 .
]
. 8 y
DISCIPLINE _Structural/H & H INSPECTOR __T. Bennedum ]
DISCIPLINE _Geotechnical INSPECTOR __S- J. Poulos ,.“ g
o
AREA EVALUATED CONDITION R
| B
OUTLET WORKS - SPILLWAY WEIR, 2]
APPROACH AND DISCHARGE CHANNELS .
a. Approach Channel
General Condition Fair to good. . S
Loose Rock Overhanging None. R
Channel SR
ST
Trees Overhanging Channel Trees to 8' high growing on a bar up- SREHREN
stream from spillway. ® |
Floor of Approach Channel Sand, boulders, some logs. A
b. Weir and Training Walls Stone masonry portion of training walls f
, poor. Concrete weir good. 8 minor hair- NREN
General Condition of iine cracks in 100' weir. 3 cracks thru - s
Concrete 50 weir, at 18' from L, center & 16' e
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 e
e Y
Trees Overhanging Channel |Trees in and on both sides. B
Floor of Channel Bouldery. . a
Other Obstructions None.
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VISUAL INSPECTION CHECKLIST |
DAM _ Sugar Hill Dam | DATE _November 7, 1979 .
DISCIPLINE _Structural INSPECTOR T Bernedun S
DISCIPLINE _No Geotechnical Features INSPECTOR =
AREA EVALUATED CONDITION
QUTLET WORKS - SERVICE BRIDGE Wooden walkway down D/S slope to outlet
structure.
a. Super Structure ‘;
Bearings - . |None. ' ° j
Anchor Bolts None. N
Bridge Seat None. | j
Longitudinal Members Same as deck planks. ".‘
Underside of Deck Appears sound. ‘
Sécondary Bracing lonly on 5 of 9 Spans. Fair.
Deck " Planks sound, but very slippery. ;’"‘"‘:
Drainage system None. Simply runs off.
Railings . ' < ooden post.s set in rock riprap. Wobbly.
Expansion Joints : /A | . ;\“:
Paint one. - g
b. Abutment & Piers one. Wooden deck set cn” timber cross
: ieces which are set on rock riprap. » ‘< )
General Condition of /A
Concrete
Alignment of Abutment N/a . A j:'.;:'.:i:'.i
Apéroach to Bridge ' Dirt path. | . ! ]
Condition of Seat & Iv/A T
Backwall :‘..j-_j. t;.-
A-9 "-‘_Z 3
T o R ‘3
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APPENDIX B

ENGINEERING DATA

jection Description

Bl Listing of Locations for Available Records

and Data

B2 Drawings

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
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 SR
Attention: A. Peter Barranco, Jr., P.E. 9
Dam Safety Engineer 1
(802) 828-2761

1) inspection reports
2) stage-area-storage data

e
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Vermont Public Service Board
State Office Building
120 State Street
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

Bl-1
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Acknowliearnents are maaue to the cnglneorc
0! tne rower TComrury fer the Tull intoruation freely
supiiioeg by them una other atdisturnce una courteslas
renuereu, Also fer Iniorrwtion suppling vy Lr, o, F,

Vaughen, Znrineer, ot Loston relative to old uum,

Aespectrully submittaa,
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In the Uirtice.

I obtulnea ut &y reyuest, trom lr, », i, Llason,
Chiet Zneireer of the Povor Company .t aurusla, lLuine,
very 1tull uotulls c1 the clu anhu rew uvaTe, Thelr canrer ot
coristruction una cther rertirent votuils ¢t Lze werr,
whitn ra?e v8rveu w8 . Ladis for this rencrt,
) Other ctrzice «orV nms ;acluCec tre crecriry
C! Gralliaf@ areu, reservcir canacilty =nd caeluac) Of
spilivay, at the Lime‘of tre 1947 iloca the muximuc.
gitcrar=e 1rom Svucar 1ill deserveir wus Ldbovy LG sSsc,14,
The gplling? oy lernrtrerec will aiscrargze this umouns

nith & uenth ot cbeut L+ 1cot over the creut, Jre spi.l-

Yoy 18 uTple 1n cCavwcaty,

CoPdw ol nll 230Ca2ulasites

fre cld gam ot Suzur Zill Reservelr vwag

aesigrnec urna sucervisea ty conpetent enginesrs unc

weparently well ceonstructed ugen suituble fcuruatiorns,

ihe cul =S TaeiSed in 13¥31 wus alsc uraer
goca enZineering supervisicn wna tuiit accerairg to

proper rlans, arnarently ircerm the iafornuticn avaell-

~wble 1T Ru8 well buiit anc properly sunervisec aurinr-

construction,
ire couplele vork as constructea in my
Juagment nroviaes aaeyuately fcr the public saletly ara

ite manner o0i constructicn is setisr_clory,
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the entire corauitl wiu Zlume Bre 1Ua wBoor-
entiy in goca ceonaition,

Detsile 01 the various porticns cr the a..
wna its sccesscries - varticularly norticng waCec irn

ivol = ure sncwn unorn Plan 392-3 of tihe ZJcwer JoumnulnLy

yprerueu,

INV3oL1CaTICES

setore raceiving your orser €I Jweelter g,
i¥ol all ine revw ccLstructicn werk nea cenn celpleted,
50 that 1c¢ supsrvision curing censiruction was pcescitle,
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Power oCrlaly alld mwte . Ccareiul irnscaciicn o the aunm
in its coopleten z¢rm - icceiuding insoection of naterials

ir. the Lorrow glts uUsed I0r lre embanriient, vhich were

sLtisTavzicry, water level 1o tre reourveir gt tnis Line

©

was .U wIdroximately s1, 1lkb or cscrme &b il, .bove {

e
-

cut.iev ¢oruauit leved,

Jne earv. gnbuniment anreare: te e well ruae
and uli visible corcrete in the new anilililwuy anu vutlet
WOrEs wag in sGilufscicr:y cerditieorn, :bo cle bu 1y,
lenpgtn 6f 3plliveay fud wlol i6n peca cchiaivioe,

I recuivea & gererail; “eCd inpréssion oi the

2CT7 WIS Ve lanler i Anicn it sus cuins,
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+t the top o1 the slone, i8 ncrmully onen, Ihis vr.ea
recess.ry cun be lowerea by it3 czn welght, urn ine
reserveir siaee ot the gpate ure 2" x 6" wcoden raucis
abcut 18 ft, lond flaring cut to & wiatin ¢f 14 21%,,
lzia on mne .t woout tiie lavel oif tne L on < slope ¢t

tre eubarnjinent,

At the lcwer eni ¢i tnre couauit i€ on &8¢

BT R

tizuer tulkheas in which ore ylucoa 2 - & ineh, ST
2 = iU incn anc O suuller pale vulves Zor securats RN
cerntrel ¢l vutiet waver, ANICL pPuSie3 LiXCulL &

corerele clany iineu Flume Lbout on £t, iong x U oit,

wlGe with twe Zliauk rtetfle veirs, crne ui. 3L, 110 re.r
The feve Cllrn@ea a0l 2nOVLwd, LY wiouy ZL, l0a, Lroat,
Wl wotrealn ircm the buiniewa,

ihe cutler ciZuuls V.s eviaertly puily with
cure, threoush firm rmoterial wivh orcner cuteiss, it
Aus 1nsvecteu crn Jleverter 24, :431 -or its rull Zenstr
oy “Le ins

rectlor ant Iovung 1in Zuoa conatition, wiin no

. 4. -
r setilermeny,
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sicrna cr iexiaZe
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auding reirnicreeu ceacrele ¢ tne waliic wna 1lecr, with

nev .lanrins, all concrete L Tofabe ICYr LRLT nerk
: [ A 1]

48 well .s 1cr %ia uev yoillway, cumnt Ircd Lack's pit

<t Sulisgbury, Vi,, ashici nus teen rroven ¢ Le (@ pocd
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:) o eleven-hour shitts aully were ernvleyed,
i
thus proviainyg resariy contirucus placins cno reiling ana i
resulting irn tre vractical eliriraticn ¢t any ifrcezing i
o1 eurth auring the wori, Jectal embankment viacea wns i
wbout 35,000 cu,yas,
work was aons Or. » Tee Lusis by the Sa:ders
Zneiresrizy Co,, u competent crranizaticn with ruen
exnerierce in such construction, [t was alsc suuer-
visea ¢ ai inspecicr ¢: tne Power Jomvany, vith sevsraus 4
vizits «3 w0ll oy treir engireer in charye,
Spillruy, The cle 50 1t, rubble sicn ]
La3Cliry Srilleal 4t 21, LbL wal lencithencne L0 LU, v
™ 3
B a lon reinicoreeq concrete suislway 1d" s ide ...on trags’ L.
. 4 i
v the 2ume vlevaticrn (1565), flurrea cownsiraam icr :
§
wbout 8C 1%, vy iarsd tculuers anc reer 1iil ara i
ugsireus vy bouleers ant iravel Iili couul the se.c [
.
cistanca, Tne snillvay aull ce8 JhOUtL B L, KLt i
!
enterizg alrz “atericl fir utcnt 4 tt, '
i
| .
]
Outlet Condutt, Jidle 15 . rei @ roee ;
OCLETre® & X a4 1t, 1n creosas-snctic:. witn lea! warl., i.
recs ewl.a Ilcor anoorenter L oltcut JS., 101,90, L e !. N
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6) nasorry sopoilivay ot 21, 185 an widdeu amcunt of 1UO 1t,,
Taking the totul spillway length 18U IU,; wleo revairs

v

to the ouzlet portion ¢i the conecrete ccrnauit thrcurn

the wab aza raisins ol the wgate control mechunisz on top

oY the uam &% this outlet conauit,

Sarth Jdnronprrent, w2 sturtivy the new iill

upcr the oia, bLusnes were grudbeqw 0:. ant the wncle .rea

plousrned wna harronea, un the orifinal Zrcund suriuce P

beycna the 1iimits vI the ¢rizinsl emtanumenrt o Cenirul

b 1
IUBNICIORS

cutoli trerncn about tb it, wiae unu b ft, ueer vwus aug

with power snovel auc tne rerwiniig urul uvicugied i

»
%
P

rrubteu,

g) ) i'he tor wictln oI tne efitalidisenl was Tauy
20 1+, ut Bl, 160 und botih side slopes 1 on 4, Jrig
ruisea the dum about A0 #t,, making its tctal heirhi

wbout 6uv :t, Two bterrew plts near the damn were used,

cre for lire mutériu; uf.d the otner 10r courder materiasl,

fMrne muaterisl wad vlaced irn the certer ano'éCat ct e

upstrean section, =iin courser relearigl Wi the upsirean

slope arnc %tLe dcwnetreum tunk, Jne unstresn lera ras
firlsned with tccse rocy ili, wutorial or tue
entankoent was LAU.L6G U tractcra, $nrha€ 11 LULIICTOry

{a ¢ lneh layers arnc cozomctoa oy centluoc v tenvel of
thls e uirrart, vt ucue wites conractine aurlnse

28zeClaly Capua%ice ¢ riilice
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The arairuze ares of Sugar Hill Reservoir is

DS
] .

about 2.5 sy.miles; it hus & wator areu utpew osplllwuy

K

level, H1, 1565, of ubout 75 acres and 4 storage cauvacity

of about 70 miilion cu,ft,

©ld Dum, '
The 0ld aum was constructea aqurinx the seasson

of 1922, o0f roiled earth rill ubeout £00 ft, ionz ana akeu

30 1rt, in muaximuzr height, The clc earth aan was apoarently
well tuilt, of suitable materials anda under the cereful
engineering supervision ¢r ir, ¢, X, Vaughan c¢: Eoston,

It has apvarently shovwn o uppreciatle Lsskase aurins its
use cr some 6 cr Y years time, a rubble mascnry sSpillvsy i
5L 1t, lon~ 2t 21, 1BbH was wlso censtrsctea .t this tirme,

83 well .3 o 4' x a4 ccncrete cullet concuit unuerioatn

the aum, a tezrorary wecaen rlume 3pillway 28 1t, wlue

VaS lelt 1n tre aum v tne erna ©I theé seadcn, with tha

irnternticr ¢z builginz the cum ur to <lcut 21, 160 zurins

the rest sewsos, Lo turtrer acrk vaz cocne, hesevyr,

w.til ilate 1n 1v41,

Yol WS Jdalser, (Lee Uiset 392-3 wpraonacsu,,

ring tre late :ull ¢ avil pluls were aun

tC Tuiso Yoo uwal TCO suireviLately tne o Laver oricios iy

cerienrlatuy, wCT7 Taz ULO LN Wl Sluwlll SOLuGFLAGL el
Levencer Ab, 193] a.. Tils o ses o wCniuetad oroLccnoler B
1931, PN NT RIS & B VCF Gl SRR AR I B SN AP SRPUR SO S R

o me b e e o
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H. K. BARROWS
~oas 407 €
() ) CONSULTING ENGINEER
! - © BEACON STREET
' B RCHARD S HOLMGREN BOSTYON
L L S

PR AT.PA. ASST ENG N[ER

R Jarueary 18, ivde

Hcn, Henry B, Shaw, Chairman,

~i

. Public Service Ccumission,

’3 wontpelier, Vi,

c,16v7 - Sugar H1ll Reservoir Dam.

-2 Dear Sir:-

é In accordarce with the crder oL your Cozmission
% dated December 17, 1Yol, 1 sviomit the rollorirg report uron

!ﬁ the dam at Sugur Zill deserveir ne.r Goshen, Verxont,

) reccnstructea by raising its level wbout 3du It, aurinx

Loverter-oacemoer 1lvol.,

i Sugar Hill Aeserveir uysm ¢! the Central !
1
- Vermont rublic Service CorpCrution is Locatea in tne town ;
: : i
.4 of Gcshen upon Sucker =Zrook, wnich is a trivtutury to i

Lake Dunrore enterin~ the luze 1row the =uut, iane

- Dunrmore is in turrn triovutary to Leitcester fiver, wilch
i , Ticwe irte (ttar lreek neer Leicoster Je¢, - abtcul 8 milos g
' aove Jidcietury., 3% Trare arom Wuaar Hiil geoworveic i3

‘U3 Q@C ULA6T w nBaz 01 Ltoutl 670 -, 1n the Sllver lule

usvelopnent ¢f 4tne Comowrnl, tra nower atotion ICr wi.lu

e e g e ¢

! 18 10CaI8u LpOL SUCK8L _TuCy o 2hert 2lgilancod vest
S {t3 esnirusrce 10 Lasze uronera, i
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APPENDIX B
SECTION B3
COPIES OF PAST INSPECTION REPORTS~AND DATA

TABLE OF CONTENTS

Report on Sugar Hill Reservoir Dam
by H. K. Barrows - January 18, 1932
Vermont Public Service Commission
Order Approving Construction
of Sugar Hill Dam - January 21, 1932

Report on Sugar Hill Dam - Date and
Writer Unknown (Suspect prior to 1953 by
Stephen H. Haybrook)

Inspection Report on Goshen (Sugar Hill) Dam
by Stephen H. Haybrook - May 13, 1953

T —

Report of Inspection of Dam
Central Vermont Public
Corporation - June 10,

Stage - Area - Storage Data
Sugar Hill Reservoir

by
Service
1954

on

...........

B3-13

B3-16

B3-18

B3-20

B3-21
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5 No. 1697 %) SR
_ § Petiticn of Central Vernont iublic | ;ii:;
Lo Service Terneretion for approvel ] SR
: of plans un: specifications to | Ll
; : fneresae cioe of dam gt Sursr Lill | [ J
l )| Reservolr in Gostena { s
N | OKiER
- The retition, filed Deerrber 9, 1051, in subztonce alleges that
petitiensry, a Verrmont corporntion :uthori.ed and enzaged In the gencration,
namfretare and sile of electricity, i the ovner of an artifielnl storare
rescrvoir locited in Gocliun in Adiiicen County on Sucker Erook knovn as i.
"Suzar Bl Reservoir®™; tlut the dui imjcunding the water of scld reuorvolr :
voz plarned and partially built in 1977 und 13705 b Hortonin Power Coruwny. ;i;ti
, “he oririnil plun of sald dam contenpluted en impervicus carth- i'
filled dan cixty (60) feet in height, riprapped on tle upper slope thercof, };}f
having a widthL at the top of said fill of fifteen (15) feet and with a }ff;
rtlle meconry spillway ifty (50) feet in lensth et fifty-five (55) foat ..m
level, and with an emergency gate at inlet of dicchhrge tunnel or tube with %;‘;
an cutlet control concisting of rectunpul+r tunnel or tube four (4) feet S&tk
‘ surre, fron which water was ultirntely discharged thiroupgh a cyclindrical ;ii_
! tutc four (4) feet six (6) inches in dismeter, controlled at tho cutlct %"
tlereof by graduated vulves inte u roctun,ulixr concrete stillir; pool and E;:;'
thence into the strean from which, by diversiou worlks, it was conveyed threugh Eiﬁ:
? a penstock to Silver Inmke, so-culled, in the Town of Leicostor, ?; X
E Before construction wes conpleted and on Hovember lst, 19:5, )
E sonztruction wan discontinued, lesving an carth-filled dam or dyke at a min- ; f?y;
; irum level of sbeut tldrty-ciiht (38) feet, and of approximately fiftcen ?l
i (1£) feet vidth et the top, ana with a temporiry tirber spiliway at thirty- ;;¥
j five (%) foot level. . E;i;
é Thet to the end that said rtorage reservolr night be completed L»i
and rade sdeounate for L2~ rurposes of the petiticner in the conduct of its :;::
bu. fnees, and' on or - .w the Bth dny of November, 195}, revised jluns for ‘ ?iﬁf
' B3-13 | “on T
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Lo connletttr of D4R POretVoLRT vere propsatad, VEPLCHD LON3 CaLlitd 101 1re T
cor: letion of sall roecervoir te the belrht orli!nally conlangloted, nw cly,
craty (00) feety by dineresuing the thickress of ssi: uyke or 111 so thnt
1t widil st the top thereof would be twenty (P0) feel instead of fifteen
(11) feety and e maxdsum width ot the base approrir:tely three bundred
thirty (220) fect, and providing In place of tho spillwey ord;in»lly con-
Lomplated of fifty (50) feet in length, a splllway one lundred £ifty (150)
feet in length at salce fifty-five (55) foot level, being one hundred (160)

feet length eduitionnl to ihe plan originidly contemplated, said one Lundred

(100) fect additicnal of spillwey 1o have a conerete core wxll with rutble

peving cn both upotream snd downstream slopes; al . to provide for gen-rul i' 4
soonirs and reinforceneatl of the dischirze oullel and stlllint pool. i

Whea the worc so eontemplatbed suoall L2 completed, said resesvolr ]
at £:11lvay level would overflow scvenly-four and ons-teath (74 1/10) acres, ; >'&
ani at the level zt{ the top of the dam would overflow eighty-iwo and four- ﬂ;:jﬂ
tentas (82 4/10) acres.

The capreity of sald eomuletad storage reservolr at apillaay lovel
would be approxtim:tely 63,646,000 cublic feet. The dridnage area embruced
within and above said dam i3 two anl seventy-Cive hundredihs (2.75) sauars
rmilec.

The work of completion tc be perforned by Sanders Lugineering
Counany, under the engineering direction of F, V. Harris, civil enclneer

Tor New bneland Publie Service Corporation; and to the end that sald con-

struction work mignt be completed while weather conditlons pormitted, the

3
.
- .
YR

o
. . B

. S oL
Ao dadndh ks s

seng % begun on or about MNovember 10, 1971, and has been substantially

conpleterd 1u accorinnce wiih the plans hereinbefore outlined anl reforrel to.

In order that no jucstion wuy arise with respect to the completlon
of s1id storage recervoir by reason of the rrovislons «f Ho. 80 of the Acts
of 13%2, entitled ™An Act Rélntlng to the Conctruaciion and Repair of Dams,
and tn Fepeal Sactions 4333, 4839 and 4330 of the General Laws," and that !J 1

the ret?lancr may in oll respacts condoca $0 and abide by the liws of

Verdont, widleh may foonny wey or monner relate Lo or affect tho coupletion

B3-14




c~

boo e s

fn martme o b

e i s b ke & e

e m R e e

of convirmetiag of watd dam,  the petilloner roprcesoants Lhat it hes siven
notles of le prtition te the Selertarn of suld Toun of Goshen, 1a the
Cwano of Aliicon w?or“nwid,.jn viidleh weld dam 1o located, wwnd hiag delivered
to s1id Jelecinen o copy theroaf,.

The rotiltion concluden with a prayer thet thls Counilision revicw
Lo Almnc and o opeeifications attachedl to petitlon and make such wlcitional
nveestiosdbion respeeting saild aam us L deems necescary in accoratmce wiih
e A0 of lhc Acts of 1279,

Tie Comalaston doeslsnated, with the arvroval of tie Governor,
Ve %o Barro.sa of Borton, Massachusetis w5 the en-!neer Lo investiy o the
prageryy, reviews the rlane wad soceifientions and makte such additionnl
iavestioilons as ile Couwiasion nliht deon necoseary.

On Jaonuoy 20, 1337 tho writlen and sienad ronort of the encincer
was filed. This report is to the effzet that

The oli dan at Suser 111 Reservolr was desizned 2ni supervised

[T -

PO §
DR BN

ab encincers and oapparontly wo 1l sonciraet~i ucon aunit.ble
foundtlons,

The dun as r2is>d in 1351 was 2lco under good ensiacerins super-
vizian wnvd built secoriing to nroper plwms,  Apparently fronm the informus-
tion available it waz well built and wroperly superviced durin- constrictlon.
Tha comnlote work as conctructed in the judsmeont of the enzincer

L s

rrovides adesastely for the public safety and 1ts manner of conctruction is
ctlafaetory,.

¥ie, therefor:, approve the plans and specifieutions and the
consblractinn of the dum of the peotltlioner qbove doreribed in the tovm of
Coziiong

Duted =t Montpvller,-Ccunt" of Wasi:in;ton, State of Vermont,

his 2lat duy of January, A, D. yﬂ

T_/{li’l_? /{ ____?_i 5\\__) Publle Service

)  Comalssion
o X ) of
L({/’/ZY (f rew (("( ) Vernont

R

Geay I
OF1lor U LK

Filed: Jupuury 2L, 1040 7 B3-15
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REPORT ON SUGAR HILL DAM NPT ¥
. — N i
» IN GOSHEN, VERMONT Al
This report on Sugar Hill dam follows an exarinsation ¥
. and study of the structure. -7
Pertinent data iif:
. l, Owner & operator of dam =~ Central Vermont Public 5:]&
Service Corporation L
®
2. Purpose of dam Storage for Silver Lsks A
) hydro development ' .
3¢ Stream location Sucker Brook -]
_ lj. Town location Goshen, Vermont
‘t S. Reservoir surface area 75 acres
[ : 6 Reservoir volume 70,000,000 cn, ft,
| X 7. Dralnage area ~ 2.5 8q. mi.
l Historical brief
Construction of this dam was begun in 1922 by tho Hortonls
' Power Company, previous owner, An earfh dam 60 ft. high was con-
templated but the project was abandoned after the earth fill
reached a height of about 30 rt,
l The Central Vermont Public Service Corporstion purchesed

the rights and completed the dam in 1931~32, The project was

approved by PSC under Case #1697. H. K. Barrows, Consulting

Engineer, was retained as the Commission’s engineor in the matter.

Description of dam

The layout and dimensions of the existing dom ara shown in

the attached NEPSCO drawing #392-3. Other detsils sre contained

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




e oo
in the case file. i?i
In general, the structure is en earth embankment about ;fi

700 ft. in total length and 60 ft, in maximum height. It hss igii
a top width of 20 ft. PRoth faces slope at about 1 on 2, A stone~ ;ig
£111 riprap cover protects the upstream face and slso the down- if:
stream toe. ..ﬁ
The spillway 1is lodated at the west end of the ombankment. 'fz

It consists of en old rubble masonry welr 50 ft. long plus an ‘xfi
added 100 ft. concrete weir, all on an earth foundshticn., Tta | .:
crest is 5 ft, below the top of the dam. The channel for about -

30 ft. on both the upstream and downstream side of the welr 1is
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 L rt. square

reinforced concrete conduit about 300 ft. long. A trash rsack

and emergency gate are provided at the upstiream end, A timber
-bulkhead at the downstream end contains & number of small gate

valves for close control of discharge.

N .
Ceta et
A
L
PRI L

PO ST E S RA PO

Observed condition of the dam ' o

As observed by the writer the condition of the dam was

noted as follows:

o

bk

Spillway - Some seepage through or under the cutoff wall.

However, there was no apparent effect on its Dty
"stabllity. Spillwey clear = flashbonrd supports s
in place but no boards sre used. Y
. Discharge channel in earth recently clesred and -
- reinforced with small check dams. —
-::.'1
l..". ..J
:-::1
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INSPECTION -REPORT
ON
Goshen (Supar Hil)Dam N

MU T L

1. Date of inspection May 13, 1953 2. VWater conditions Almost c:e?i
° level

GENERAL DATA: e
o

3. Location of dam Sucker Broék, town of Goshen )

li. Owner and operato§L=Céntral Vermont Public Lorwvice Corp.

etnem simm -

TP " SRS w B P . b

5. Characteristic features of dam Embankment 60 rt, hish on

earth foundation '

0. Other related data (Contained in writer's lultial report on

structure)

OBSERVATIONS:

7. Condition of structure See reverse side

8. Condition of equipment In operating order

9. Ooeration Satisfactory »

10. Maintenance .Good

RFMARKS: : : {5fi
Dam is in accei:table condition. o S

This inspection made with R. L. Gouchoe, company enpineer.
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Embanknent - The one uncomplimentary comment is in regard
to the seepage condition. An apparent »oil (water
emerging from the gound with force) wss dJiscovered
below the downstream toe at maximum section,
Although of little significance at pren:nt it is
to be kept under obtservation for any Lvzansportation
of material and quantity of flow.

Spillway - Overgrowth is stabilizing'the Inose material
in discharge channel. Tree growth at rrest to bhe
cleared, '

Outlet _
Structure- Minor deteriation at discharge end.

.
.
.
.
¢
. - - 3
.
A}
-
B3-19
.
St e T T et '--‘ S BRI ._'-'_‘ T a e e e

e SV Y VOO, W P R P, RN ‘.‘L.“_-_.- e et Tt e e e T e T N . L. . . - P L. . . .
— e - ) L l_n.-l'A-. at o Te tatavee Tt e N

dalata




u“

REPORT OF INSPECTION OF DAM, , C
&gy, 1\.:\v;5,:,.1:.,l;_ ¥
Reference: Publio Service Commission lett?y of May 25, 1954. - R
!M. 2 B i e e
15 Kl s LR

1. NAME AND LOCATION OF DAM

Suger Hil) Dam - Goshen, Vermont o
P.S.C. Report 1952 - Class 2 R
2, BY WHOM INSPECTION WAS MADE i?;:f
Byron 0O, McCoy, Chas, T. Main, Inc., Boston, Mass, i’q .
R. Reid, Superintondent of Stations, Central Vermont Public Service Cerp. ;;}E;i

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

3. DATE OF INSPECTION
June 10, 1954

4., RESULT OF INSFECTION

Little seopage at downstream toe of the embankment and no sign of o
"boil" referred to in previous year State inspection. The pond level
was 13 inches below the spillway at the timo of this inspection., 1The
"boil" was observed several times during 1953 and it did not incrcese
as the pond filled, but rather dropped off as the ground water table
in the general area,

Inspection indicates that the dam does not have any defect which en-

dangors life and property and will withstand without disaster flash
floods which may reasonably be expected to occur.

CENTRAL VERMONT PUBLIC SERVICE CORFORATION

) ' -, - ! N e
RIG:RS . : . 8igned 944;fr“ A5 [l
6/28/54 S A Executive Vice Frealdent
83-20
:;.‘;. A y - N -_;-\;-.“.;:-_._-_;::.-:-_’.-:-_‘.._‘::__';: ............... :‘ ....... e e e N,
adind FPCPNORCAEAGI ‘;-\':-::_-". EREY L gy :-!-d \‘.‘-‘: '''''''' SRR
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C-2A Dam crest looking from left abutment toward right abutment

11/7/79

C-28 Dam crest looking from spillway toward left abutment - 11/7/79

C-2
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C-38B Outlet stracture and downstream slope looking from downstream
of left abutment - 11/7/79
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. Ponded water at downstream toe of embankment - 11/7/79

C-4B Surface erosion in \iprapped area
of downstream slope - 11/7/79
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MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A
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C-5A Crest of dam looking from Sta 1 + 50 X toward right abutment. i-—-
Note tilt of dam crest toward the downstream slope - 11/7/79 L

C~58 Anchor block and chain winch for emergency inlet gate

1/7/79 T
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C-6A Service walkway to outlet structure - 11/7/79

C-~6B Outlet structure - 11/7/79
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C-7A Crack in top section of outlet
structure on left front corner

11/7/79

C-7B Eroded concrete and exposed steel
reinforcement in outlet channel on
left side under outlet structure

1/7/79
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C-8A Spillway weir looking toward left training wall - 11/7/79
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C-8B Left training wall of spillway. Note deterioration of stone




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

C-9B Spillway approach channel looking from left training wall

11/7/79
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C-10A Spillway discharge channel looking downstream from left
training wall - 11/7/79

C-10B Gabion structure in spillway discharge channel looking
toward spillway - 11/7/79
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C-11A Spillway discharge channel looking downstream from
gabion structure - 11/7/79
C-11B Aerial overview of reservoir and dam looking downstream
11/30/79
C-11




C-12A Aerial overview of Sucker Brook Diversion Dam and Reservoir

looking upstream - 11/30/79

C-12B Vemont 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
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C-13A Aerial overview of downstream hazard area along Lake
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
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APPENDIX D

HYDRAULIC AND HYDROLOGIC COMPUTATIONS
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SUGAR HILL DAM
DRAINAGE AREA MAP
APPENDIX D-I

GORDON £ AINSWORTH & ASSOCIATES INC 9
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G. E. Ainsworth Associates
20 Sugarioaf Street SHEET NO..
5. DEERFIELD, MA 01373 encunresor_ o LV one_[/25/80___
one -
CHECKED BY % DATE é/ o
SCALE &L 06_19_06 — e

ELEVATION - AREA - STORAGE COMPUTATIONS

SUGAR HiLL
RESERVOIR \/OLUN\E c.oMPuTED BY PRoGR(-\N\ US\NG MeTHoO D

OF ConiC SECTIONS: A\/, (M/-\ *rf\,

ELEVATION ARERP L %%
(New —{-t.)* (acres) v (acre- f\u.“‘}
1717 4 ®) o . . O
{723 B X Y%
7es R . o
1733 +e .. 8o
173’ . Lz o - |70
T4 CoX 7
A48 Yo | - Yo7
1753 4s.4 6T
1758 57.5 _ 930
AN 665 1240
i 1762 | M s 7y 1591
(769 _ Bse 1666
7170 14 _ A )
1N 79.1 gzl
st UTTLS 799 Ests77 8o 186]
\772 80.7 190\
1773 8ty 198%
1780 loa.7 629

* APPLICATION REPORTS AND PLANS SUBMITED IN 1930's
By CENTRAL VERMONT PUBLIC SERVICE CowPorATIoN TO THE
YERmoNT PUBLIC SERVICE CommisSionN UTlLEE AN ARBITRARY
Datuee.. NGVD ELEVATIONS ARE le\‘s H\GHEK THAN
THIS ARDURARY DATUN.

W COMPUTED BY HEL-| DB COMPUTER PROGRAM
HEN LLEVITION = AREA Da7Ad  Feowl FHES OF \LRmonNT
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