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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No.: VT 00212

Name of Dam: Sucker Brook Dam

Town: Salisbury

County and State: Addison County, Vermont

Stream: Sucker Brook

Date of Inspection: 7 November 1979 AL

BRIEF ASSESSMENT

1. Project Description 0

Sucker Brook Dam is an earth embankment, with two angle
points along its axis, about 660 feet long by about 36 feet
high. Included in the length of the dam is a 60-foot long
spillway at the right abutment. Top width is about 10 feet,
with an upstream slope of about 2.5H:IV and a downstream slope 6
of about 2H:lV.

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

2. Significant Findings and Assessment

The dam is in FAIR condition. Significant problems include
several scarps near the upstream toeline about opposite the left-
most angle point of the dam; brush and small trees on the embank-
ment slopes with .ome larger stumps on the downstream slope;
cracking and undermining of the downstream end of the left con- "1
crete trainiig wall of the spillway discharge channel; and what
appears to be a significant amount of reservoir sedimentation that
reduces total storage capacity and could hinder operation of the
low level drain. Also, a hole was observed beneath the upstream
extension of the left training wall of the original spillway (now
covered with embankment) that could be a potential seepage path -]

through the embankmient.

-1- 0J
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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 SMALL in size
and as having a SIGNIFICANT hazard potential. Accordingly, a TEST
FLOOD equal to ONE-HIALF PMF (probable ma.-:imum flood) was judged as
appropriate within the recommended range of the 100-year flood to
one-half PMF. The testflood overtops the dam by a maximum of
about 1.9 feet with duration of overtopping of about 5 hours.
Peak inflow for the test flood is 7290 cfs. Peak outflow is un-
affected by reservoir routing and is the same as peak inflow.
Total project discharge capacity at the top of the dam is due to
the two-level chute spillway plus the outlet penstock fully open,
and is equal to 4280 cfs, or 59% of the test flood peak outflow. -k

4. Recommended Action

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

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

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

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

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

GORDON E. AINSWORTII F ASSOCIATES, INC.

Kenneth J. Male, P.E.
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This Phase I Inspection Report on Dam has
been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recomrenda ions
are consistent with the Recommended Guidelines for Safety Inspection
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

A

THIS SIIET TO BE FURNISHIED BY TIHE CORPS OF EINGINEERS
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PREFACE

_.0

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
S

stability and safety of the dam, removes the normal load on the

structure and may obscure certain conditions which might otherwise

be detectable if inspected under the normal operating environment

of the structure.

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

on numerous and constantly changing internal and external con-

• o . -
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limited to EL 1293 by intake opening, discharge
capacity (limited by penstock) 100 cfs at top
of dam @ EL 1311.2, 90 cfs at lower spillway
crest @ EL 1302.

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

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

2) Maximum Known Flood - unknown.

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

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

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

6) Gated spillway capacity at test flood pool -

NIA.

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

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

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

c. Elevation (feet - NGVD)

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

1) Natural Stream Bed at Toe of Dam - D/S 1275 +
-U/S 1280'

2) Bottom of Cutoff None
a) Lowest Foundation Surface 1275 +
b) Core Wall None 0

1-6



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

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

i. Normal Operation Procedures

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

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

1.3 Pertinent Data

a. Drainage Area

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

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

3) Shape - Roughly square, 18,000 feet by 18,000 feet.

4) Area - 10.51 square miles, or 6726 acres.

5) Topography - Fairly steep wooded slopes averaging 5%
to 20% slope. Elevations vary from
EL 1293 to EL 3230.

b. Discharge at Dam Site (cfs)

1) Outlet Works

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

1-5
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e Ownership

Since its construction, the dam has been and is still
owned by: .0

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

Attention: Donald L. Rushford, Esq. .6
Vice President and General Counsel
(802) 773-2711

The dam and reservoir are located on Federally-owned land
as part of the Green Mountain National Forest.

AL

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

h. Design and Construction History

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

1-4
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handwheel-operated rack gear mechanism exposed on top of the con-
trol tower. A rac . structure and inclined intake opening on the -
upstream side of the control tower permit normal draft to about
9 feet below the lower spillway crest. A 24-inch diameter low 0
level drain projecting upstream from the intake structure is
limited to about 14 feet of draft below the lower spillway weir
by a baffle weir in the intake structure. The invert of the
low level drain and of the outlet conduit leaving the gate
well is about 18 feet below the lower spillway crest.

The outlet conduit is a reinforced concrete box sec-
tion 3 feet-2 inches wide by 4 feet high by about 100 feet long
from the gate well through the dam to a 4-foot diameter penstock
beginning just after the downstream toe. The foundation of the -

outlet conduit is reported to be rock at the upstream end and hard
clay for the rest of its length. The penstock runs about 1.5 miles
to Silver Lake. Connection to the penstock consists of a concrete
transition to a round section, followed by a 47 3/4-inch diameter
steel pipe section about 15 feet long with a 20-inch diameter
drain pipe to the side, and then a short, partially-exposed cor-
rugated metal pipe section to the penstock. The Owner indicates
there are several such drain pipes from the penstock to the side 0
along its route. The penstock was originally wood stave pipe, but
it is thought to have been replaced in recent years with fully
paved and coated, smooth-flow corrugated metal pipe.

c. Size Classification

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

d. Hazard Classification

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

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

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

.. with the dam located at the northwest end.

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

b. Description of Dam and Appurtenances

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

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

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

Near the left end of the dam there is a concrete in-
take structure and control tower in the embankment near the up-
stream toe. Inside there is a 3-foot by 4-foot gate well with 1.

a 4-foot wide by 5-foot high service slide gate controlled by a

1-2
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NATIONAL DAM INSPECTION PROGR 
4

PHASE I INSPECTION REPORT

NAME OF DAM: SUCKER BROOK DAM, ID NO. VT. 00212

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection Act, Public Law 92-367, 1-
August 8, 1972, authorized the Secretary of the Army through
the Corps of Engineers to initiate a national program of dam . -

inspection throughout the United States. The New England .-.

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

b. Purpose of Inspection

1) Perform technical inspection and evaluation of I
- non-Federal dams to identify conditions which

threaten the public, and thus permit correction
in a timely manner by non-Federal interests.

2) Encourage and assist the States to initiate 7'
quickly effective dam safety programs for non-
Federal dams. -

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

1.2 Description of Project

a. Location .

Referring to the Location and Vicinity Maps at the
beginning of this report, Sucker Brook Dam is located in central I.]
Vermont in the Town of Salisbury, Addison County, about 3 miles
east of the community of Salisbury. The dam at its maximum
section is at Latitude 43 degrees - 54.1 minutes North, Longi-
tude 73 degrees - 2.5 minutes West.

1-1 "



CLI M A T OLOGICAL

GAUGING STATION

'>NO. 04282300~

c

IUCKER BROOK DAM

- j7~ ~t1ill L#

4'' R--,t( -

f0

4 r .c<

5t 2 r l

APPROX.SCALE IN MILES

MU2NI 1 SUCKER B ROOK DAM
DATUM - N.GV.D 1929, 100' CONTOUR INTERVAL VICINITY MAP
BASE MAP 1 1250,000 US.GS TOPO MAP _______________________

GL EN FALLS N.Y,VT,N.H, GORDON E. AINSWORTH & ASSOCIATES INC.

956, LIMITED REVISION 1967 V. ..

ix 20 SUGARLOAF ST SOUTH DEERFIEL D MASS 01373



o BURLINGTON

0 MONTPELIER

DAM

0 BENNINGTON

STATE OF VERMONT

APPROX. SCALE IN MILES

SUCKER BROOK DAM

LOCATION MAP

GORDON E AINSWORTH & ASSOCIATES INC

Fviil 20 SU6ARLOAF STSUHDEFEDMASS 01373



K

~0

II -.

0

- A-

ci

U
- Overview Photo - Sucker Brook Dam - 1 1/30/79

0

0

S

vii

:1



6 - EVALUATION OF STRUCTURAL STABILITY

*6.1 Visual Observations 6-1

6.2 Design and Construction Data 6-1

6.3 Post-Construction Changes 6-2

-6.4 Seismic Stability 6-2

7 - ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition 7-1
b. Adequacy of Information 7-1
c. Urgency 7-2

7.2 Recommendations 7-2
t

7.3 Remedial Measures
a. Operation and Maintenance Procedures 7-3

7.4 Alternatives 7-4

APPENDICES

* APPENDIX A - INSPECTION CHECKLIST

APPENDIX B - ENGINEERING DATA

APPENDIX C - PHOTOGRAPHS

.. APPENDIX D - HYDRAULIC AND HYDROLOGIC COMPUTATIONS

APPENDIX E - INFORMATION AS CONTAINED IN THE NATIONAL INVENTORY
OF DAMS

APPENDIX F - REFERENCES

TABLES
O

- Table 5.1 Overtopping Analysis 5-7

Table 5.2 Dam Failure Analysis 5-10

vi

S-



c. Appurtenant Structures
1) Intake Structure and Control Tower 3-2
2) Service Bridge 3-4
3) Outlet Conduit 3-4
4) Spillway and Discharge Channel 3-4

d Reservoir Area 3-5
e. Downstream Channel 3-6

3.2 Evaluation 3-6

"4 OPERATION AND MAINTENANCE PROCEDURES

4.1 Operation Procedures

a. General 4-1
b. Emergency Action Plan and Warning System 4-1

4.2 Maintenance Procedures

a. General 4-2
b. Operating Facilities 4-2 "--

4.3 Evaluation 4-2

5 EVALUATION OF HYDRAULICS AND HYDROLOGY .|.-
5.1 General 5-1

5.2 Design Data 5-1

5.3 Experience Data 5-1 -

5.4 Test Flood Analysis

a. Initial Conditions 5-2
b. Storage Capacity 5-2
c. Discharge Capacity 5-3
d. Selection of Test Flood 5-4
e. Development of Test Flood 5-4
f. Overtopping Potential 5-6

5.5 Dam Failure Analysis

a. Failure Conditions 5-6
b. Results of Analysis 5-9
c. Hazard Evaluation 5-9 '-'

V-7
* t.Z~ U~... U. .. U ~. t P. . P. - 9 7 ... Ct,2 -2 tI t].] .2.i cco.r.



* 1.3 Pertinent Data

a. Drainage Area 1-5
b. Discharge at Dam Site 1-5
c. Elevation 1-6
d. Reservoir 1-7
e. Storage 1-7
f. Reservoir Surface 1-7
g. Dam 1-8
h. Diversion and Regulating Tunnel 1-8
i. Spillway 1-8
j. Regulating Outlets

1) Low Level Drain 1-9
2) Outlet Conduit 1-9
3) Outlet Conduit Drain Pipe 1-10

2 - ENGINEERING DATA

2.1 Design Data 2-1

2.2 Construction Data

a. Initial Construction 2-1
b. Modifications 2-2
c. Repairs and Maintenance 2-2
d. Pending Remedial Work 2-2

2.3 Operation Data

a. Inspections 2-3
b. Performance Observations 2-3

. c. Water Levels and Discharges 2-3
d. Past Floods 2-3
e. Previous Failures 2-3

2.4 Evaluation

a. Availability 2-3
- b. Adequacy 2-4

c. Validity 2-4

3 - VISUAL INSPECTION

3.1 Findings

a. General 3-1
b. Dam 3-1

iv

-,., '. -- ' -' ". "-.-.-'-. -- -.-..- '-.-"" ":-,. -......................................................-........--.......-..-.- '- -".-. -".-v--...



-- -.. .. . . . . .. 1 .. ... , ,.~ S . ' ~

SUCKER BROOK DAM

PHASE I INSPECTION REPORT

TABLE OF CONTENTS

Page

P fLetter of Transmittal

Brief Assessment 1

Review Board Page

Pre face i

Table of Contents iii
Overview Photo vii

Location Map viii

Vicinity Map ix

Section

. - PROJECT INFORMATION

1.1 General

L. a. Authority I-i
b. Purpose of Inspection 1-1

1.2 Description of Project
LL

* a. Location I-I L
b. Description of Dam and Appurtenances 1-2

. c. Size Classification 1-3
d. Hazard Classification 1-3
e. Ownership 1-4
f. Operator 1-4

4 g. Purpose of Dam 1-4
h. Design and Construction History 1-4
i. Normal Operation Procedureg 1-5

.

,.- iii
14

:-:, . . .ii: .-i.: -.. ." "-i.-.<.i ? -". - .- . -i -. . .. " ... ; . -L -i i ""- ' " - ..) .-



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

I- 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 OSIIA rules and regulations is also excluded.

ii



C.

3) Maximum Tailwater Unknown

4) Normal Pool (site inspection 11/7/79) 1293 +

5) Full Flood Control Pool N/A

6) Spillway Crest (ungated chute spillway)
- lower weir 1302

- upper weir 1306

7) Design Surcharge Unknown

8) Top of Dam - low point 1311.2
- high point 1312.3

- design 1312

9) Test Flood Surcharge 1313.1

d. Reservoir (length in feet)

1) Normal Pool 300 +

2) Flood Control Pool N/A

3) Spillway Crest Pool (lower weir) 500 +

4) Top of Dam 700 +

5) Test Flood Pool 800 +

e. Storage (acre-feet)

1) Normal Pool 5

2) Flood Control Pool N/A

3) Spillway Crest Pool (lower weir) 21

4) Top of Dam 54

5) Test Flood Pool 63

f. Reservoir Surface (acres)

1) Normal Pool 1.1

2) Flood Control Pool N/A

3) Spillway Crest Pool (lower weir) 3.0

H 4) Top of Dam 4.5

5) Test Flood Pool 5.0

1-7



g. Dam

1) Type- Earth.

2) Length - 660 feet including spillway.

3) Height - Hydraulic Height - 36 feet.

- Structural Height - 36 feet.

4) Top Width - About 10 feet.

5) Side Slopes - Upstream - About 2.5H:IV.
- Downstream - About 2H:IV.

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

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

7) Impervious Core - See Zoning.

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

Nfounded on rock.

9) Grout Curtain - None.

10) Other - Foundation of embankment is largely on
"clay hardpan" and spillway is on bedrock.

U- • Left side of embankment rear outlet is on
bedrock.

h. Diversion and Regulating Tunnel - N/A

i. Spillway

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

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

3) Crest Elevation - w/o flashboards
lower weir - 1302
upper weir - 1306

- w/ flashboards - N/A

1-8
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4) Gates None.

5) Upstream Channel - Natural bedrock-bottom approach
section with reinforced concrete
training wall on left side of
control section and natural hill-
side on right.

6) Downstream Channel - About a 500-foot long chute,
founded partly on rock, along

w right abutment with a natural
bottom narrowing in width away
from spillway. Left training
wall is reinforced concrete
along dam section, right side
is natural hillside. -

7) General - No comment.

j. Regulating Outlets

1) Low Level Drain

a) Invert - Intake EL 1284, Discharge EL 1284.
Baffle weir in intake structure per-
mits draft only to EL 1288.

b) Size -24-inch diameter.

c) Description - Steel pipe stub about 25 feet long
from upstream toe of dam to intake
structure, with the intake struc-
ture discharging through the gate

* well into outlet conduit under dam.

d) Control Mechanism - None itself. Control pro-
vided by outlet conduit slide
gate in gate well.

e) Other - No comment.

2) Outlet Conduit

a) Invert - Intake EL 1284 after gate well, Dis-
charge EL 1284. Rack structure and
intake opening just upstream of gate
well permit normal draft to about EL O
1293. Draft to EL 1288 by low level
drain limited by baffle weir.

b) Size - 3 feet-2 inches wide by 4 feet high.

1-9 O
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c) Description Reinforced concrete box section
about 100 feet long from gate well
through dam section. At downstream
toe, there is a concrete transition
section from rectangular box to a
47 3/4-inch diameter steel pipe sec-
tion about 15 feet long. This steel
pipe is then joined with a short,
partially-exposed corrugated metal
pipe section to a 4-foot diameter

l penstock about 1.5 miles long to

Silver Lake. The penstock dischar-
ges at about EL 1270 into an open
channel just short of Silver Lake.
Penstock was originally wood stave
pipe, but it is thought to have
been replaced in recent years with
fully paved and coated, smooth-
flow corrugated metal pipe.

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

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

e) Other No comment.

3) Outlet Conduit Drain Pipe

a) Invert - Intake EL 1284 +, Discharge invert unknown.

U b) Size - 20-inch diameter.

c) Description- Steel pipe from bottom of 47 3/4-
inch diameter steel pipe section
(between outlet conduit and pen-
stock) discharging into the stream
channel downstream of the dam to
the right of the penstock.

d) Control Mechanism - A normally-closed cover or
bulkhead accessible through
a manhole in the top of the
47 3/4-inch diameter steel
pipe section.

e) 0 ,r - No comment.

I-.I0
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SECTION 2

ENGINEERING DATA

2.1 Design Data

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

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

No other design data or drawings were available. The con-

struction specifications were not available.

2.2 Construction Data

a. Initial Construction

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

Background data on the original construction is contained
in the letter, report, and CVPS petition discussed in Section 2.1.
The originnl construction included an embankment with a maximum
reported height of approximately 40 feet at design top EL 1312, 9
an embankencnt length of about 400 feet, a concrete spillway with
a 150-foot long crest at EL 1306, and an outlet conduit through
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* the dam to a wood stave penstock. The old concrete and rubble
masonry dam was left in place about 50 to 100 feet upstream of
the embankment.

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

b. Modifications

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

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

The new spillway construction resulted in addition of
a second bend point and lengthening of the embankment to its pre-
sent total of about 600 feet. The new spillway consisted of two
adjacent concrete weirs located to the right of the old spillway0. (now embankment), with crests 40 and 20 feet long at EL 1302 and
EL 1306, respectively. The lower weir had 4-foot high pin-type
flashboards when it was constructed originally, but they have
been subsequently removed and their supports have been cut off at

." the weir crest. One desifn plan of the new spillway by NEPSCO
* was included with Barrows Report of November 1939 and is included
.- as Appendix B3-23.

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

No records of any other modifications to the dam are
known.

c. Repairs and Maintenance

No records of any repairs to the dam are known.

" d. Pending Remedial Work

The Owner has no plans for any pending remedial work.
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2.3 Operation Data

ta. Inspections

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

* brief, and a description of the dam. It was stated in the re-
port that the "dam appears in a good condition" but that "the
discharge channel may be subjected to erosion in flood time but -

the safety of the dam from such a condition would not be affec-
ted." The report contains the concluding statement that "there
is no appreciable change in the stability of this dam since its
construction." -S

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. Performance Observations

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

c. Water Levels and Discharges

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

d. Past Floods

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

e. Previous Failures

There are no known previous failures of the dam.

2.4 Evaluation •

a. Availability

As listed on Appendix Bl, various engineering data and
records are available in the files of the Dam Safety Engineer of
the Vermont Department of Water Resources, of the Vermont Public
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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 S
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 letter and two reports
on construction of the dam and relocation and construction of the
new spillway 2 years later, including poor copies of four various
design/construction drawings, together with one report of an in-
spection some years later. Such data as the design calculations,
construction specifications, detailed data on the foundation and
embankment soils, and detailed operation and performance data
were not available. The lack of such in-depth engineering data
does not permit a comprehensive review. Therefore, the adequacy
of this dam could not be assessed with respect to reviewing
design, construction, and operation data.

c. Validity

Based on field observation and checking, the limited
data available generally appears valid. Some exceptions noted

*i are:

1) Original data in Appendix B3 indicate that the
dam crest was intended to be at EL 1312, 10 feet
higher than the lower spillway crest. Field
measurements (see Appendix B2) show that the
crest is non-level with the low point at EL
1311.2, 9.2 feet above the lower spillway crest. . -

Also, original data indicate a maximum embankment
height of 40 feet. From present analysis it .0
appears that the structural height of the embank-
ment is only about 36 feet to the actual low point
of the dam crest, or about 37 feet to the design
crest at EL 1312.

2) Existing engineering data indicate a total drain-
age area of 8.7 to 9.0 square miles and a drainage
area tributary to Sugar Hill Reservoir of 2.3 to
2.5 square miles (see Appendices B3-3, B3-11, and
B3-24). As discussed later in Section 5.1, present
measurement yields about 10.51 square miles total
(as much as about 21% more than reported) and
2.97 square miles to Sugar Hill Reservoir (as
much as about 29% more than reported).

2-4 _
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SECTION 3

UVISUAL INSPECTION

3.1 Findings

a. General

Sucker Brook Dam was inspected on November 7, 1979.
The inspection party (see Appendix A-1) was accompanied by two
representatives of the Owner: Mr. J. Douglas Graham, Manager
of Hydraulic Generation, and Mr. Edward Lurvey, General Hydraulic
Foreman. Also present was Mr. Peter Barranco, Jr., Dam Safety
Engineer of the Vermont Department of Water Resources. The
weather was drizzly and overcast and the temperature was about
450 F. The water surface was very low at about EL 1293, about
9 feet below the lower spillway crest. The Visual Inspection
Checklist is included as Appendix /, while selected photos taken

r during the inspection are included in Appendix C. Appendix C-1.
is a photo index map. The Overview Photo at the beginning of
the report as well as a couple of the photos in Appendix C are
aerial photos taken from a helicopter on November 30, 1979.

b. Dam

In plan view this dam contains two bends, or angle R
points (see Overview Photo and Appendix C-l). At the rightmost
angle point there exists a concrete wall which appears to pass

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

* crest of the dam extends above the top of the wall about 3 to
4 feet. Photo C-2B is a detail of the upstream end which ex-
tends into the reservoir behind the dam. A large hole was
found immediately to the right and underneath the upstream end
of this wall. The hole is about 8-inch diameter and extends
into the ground at least 2 feet. It is possible that this hole
is the upstream end of a hole that passes through the dam along
this wall. Inspection of the potential downstream exit points
of any such hole revealed the presence of heavy riprap in those
areas.

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

On the downstream side of the dam about 30 feet left
from the above-described wall and behind the vehicles shown in
Photo C-3A, about 10 to 20 feet downstream from the apparent toe-
line, three 6-inch diameter holes were found in the ground. These
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appeared to be animal holes. One of these holes had numerous
rocks in the bottom. It seems that topsoil had been placed over

9rockfill and that the topsoil had locally eroded into the larger
openings. There was no reason to suspect that these holes were
connected in any way with the upstream side of the dam.

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

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

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

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

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

c. Appurtenant Structures

1) Intake Structure and Control Tower

The intake structure and control tower are one
and the same concrete structure located just upstream of the darn
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near the left end (see Overview Photo). The actual intake is
an inclined port just upstream of the control tower covered by
a large wooden trash rack structure (see Photo C-7A). The in-
spection checklist for the intake is on Appendix A-4. The in-
spection checklist for the control tower is on Appendix A-5.
Only the outside of the intake structure and control tower were
inspected. The inside was not readily accessible and was also
partially submerged. For similar reasons, the 24-inch diameter -

low level drain pipe projecting upstream from the bottom of the 0

intake structure was not inspected. As discussed later in Sec-
tion 3.l.d, the inlet to this low level drain may be buried by
sediment.

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

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

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

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

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

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

3) Outlet Conduit

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

4) Spillway and Discharge Channel

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

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

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

The left training wall of the spillway is visible
in Photos C-10A, C-10B, and C-l1B. Next to the approach section
and the weir, the training wall is in good condition. Downstream
of the weir on the left of the discharge 'channel there are several
problems. First, there is spalling at two construction joints,
one near the first break in slope of the wall top downstream of
the weir and the other about 30 feet from the downstream end of
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the wall. The joint near the first break in slope is shown in
Photo C-IIA, which is typical of the condition at the other
joint further downstream.

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

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

There were several logs lodged in the discharge
channel just downstream of the weir (see Photo C-10B). Also,
there were small evergreen trees and brush growing on the left
side next to the training wall (see Photo C-lIB). 5

d. Reservoir Area

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

There does not appear to be any potential hazard due
to backwater flooding of the reservoir. Also, other than Sugar
Hill Dam located about 2.7 mile. upstream on Sucker Brook (see
Appendix D-1), no features were observed that might cause ex-
cessive alteration of the drainage area or increased inflow.
(See separate Phase I Inspection Report for Sugar Hill Dam, VT
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00176.) No potential landslide areas were noted around the
reservoir.

e. Downstream Channel

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

From the dam to Lake Dunmore, a distance of about
2 stream miles, Sucker Brook is generally a rocky, sometimes 4

steep channel that is heavily wooded on both sides. For a S
map of the downstream channel, refer to the Drainage Area Map,
Appendix D-l, which also indexes photos that cover the down-
stream area.

About 0.6 of a mile downstream of the dam (just belo .,
Sta 26+00), Voters Brook joins Sucker Brook. About I mile
downstream (almost to Sta 56+00), an unnamed tributary joins
Sucker Brook from the north. Also, approximately at this point
any flow from Silver Lake would join Sucker Brook from the south.

About 1.6 miles downstream (Sta 85+00), Sucker Brook
runs under a bridge on Town Route 53 (formerly a State highway, S

see Photo C-12B). Before reaching the bridge, Sucker Brook
drops down from the mountains over so-called Lana Falls. Photo
C-13A is an aerial overview looking upstream, which shows the
mountains in the background and the low-lying area on the
shores of Lake Dunmore in the foreground.

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

3.2 Evaluation

The hole that was observed beneath the upstream extension
of the left traini-ng wall of the original spillway should be
investigated to see if it passes through the dam and is a po-
tential seepage path. Observation during periods of high water
together with dye testing should be tried.
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TABLE 5.2

SUCKER BROOK DAM

DAM FAILURE ANALYSIS

CONDITIONS - Top of Dam Elev. 1311.2 (lowest point of non-level top)
Spillway Crest Elev. 1302
Total Project Discharge Capacity less

Diversion Flow at Top of Dam = 4180 cfs ±
due to two spillways. Outlet works closed.

Time Approx. Max. Water Surface
Approx. to

Peok Peak Top Avg.
Flow Flow Elev. Depth Width Vel.
(cfs) (hours (feet) (feet) (feet) (fps)

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

Capacity less Diversion Flow at Top
of Dam

Start Routing at Top of Dam
Dam 4180 -- 1311.2 27.2 .. ..
Sta 26+00 4180 -- 1125.3 5.3 -- 28
Sta 80+00 4180 -- 644.1 4.1 -- 38
Sta 85+00 Hwy Bridge 4180 -- 600.6 2.6 -- 12
Sta 93+00 Houses 4180 -- 580.5 2.5 -- 7

BREACH AT TOP OF DAM

Inflow zero
Start Routing at Top of Dam
Start Breach W.S. at Top of Dam
Time of Failure = 0.00 hour
Breach Time = 0.023 hour
Breach Width = 100 feet
Breach Depth = 27.2 feet
Trapezoid, 0.5H:IV side slopes

Dam 28,000 0.02 1311.2 27.2 .. ..
Sta 3+00 ........ ..
Sta 26+00 16,600 .0.03 1130.1 10.1 70 40
Sta 5600 11,100 0.05 899.5 4.5 200 25
Sta 72+00 10,000 0.07 809.5 9.5 50 37
Sta 80+00 10,000 0.07 646.1 6.1 60 46
Sta 85-00 Hwy Bridge 10,000 0.07 601.2 3.2 570 14
Sta 93+00 Houses 7,600 0.10 581.1 3.1 910 7
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points. It must be done by judging the calculated quantity, depth,
width, and velocity of flow against the real channel cross section
as it exists.

b. Results of Analysis

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

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

From the computer listing and plot of the breach hydro-
graph on Appendices D-39 and D-40, note that the standard calcu- 7
lation interval selected (I 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.

0
Appendix D-41 is a computer plot of the complete outflow

hydrograph during and after the breach.

c. Hazard Evaluation

For a sudden major dam failure, BREACH AT TOP OF DAM, .0
the computed maximum water surface elevation for each downstream
station is tabulated in Table 5.2 (Sta 3+00 not used for breach
routing) and is plotted on each cross section beginning on Appendix
D-28. The top widths of flow determined from each cross section
are tabulated in Table 5.2 and are plotted on Appendix D-1 to define
the limit of the hazard area, i.e., the limit of flooding due to the
dam failure. Also, the computed water surface is shown on the
channel profile, Appendix D-31.

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
calculation is shown on each cross section plot starting on Appen-
dix D-28, and consists of storage for the channel reach defined
by the cross section divided by reach length. The channel storage
was computed by the HEC-l DB program for both flow cases.

Just prior to the dam breach, outflow from the dam was S
4180 cfs, and flow 2600 feet downstream was about 5.3 feet deep
at about 28 fps. After the breach, peak outflow from the dam
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dam was routed downstream using the HEC-l DB program. Stream con-
ditions just prior to and after the assumed failure were compared. ]
Corps of Engineers' criteria call for breaching the dam with no
inflow flood and with the water surface static at the top of the
dam, or static at the test flood pool if a test flood of full PMF
does not overtop the dam. Since the overtopping analysis shows
that the test flood of one-half PMF does overtop the dam, the dam
breach was begun at time zero with the water surface at the top
of the dam. The contents of the reservoir were routed through
the breach as the breach progressed.

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

Breach time, or time for the breach width to progress -7

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

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

SUCKER BROOK DAM

OVERTOPPING ANALYSIS

CONDITIONS Total Drainage Area = 10.51 Square Miles including Sugar Hill (e)
Reservoir and its Total Drainage Area of 2.97 Square Miles.

Start Routing at Spillway Crest Elev. 1302.
Top of Dam Elev. 1311.2 ( lowest point of non-4evel top)
Total Project Discharge Capacity at Top of Darn = 4280 cfs +

due to two Spillways and Outlet Penstock Fully Open.
Some Values Rounded from Computed Results.

TEST FLOOD

ONE-HALF PMF (a)

INFLOW i

24-hour Rainfall (inches 10.6(b)'

24-hour Rainfall Excess (inches) (c) 8 . 0 (d)

(cfs) 7290
Peak Inflow

(csm) 694

OUTFLOW

(cfs) 7290
Peak Outflow 694(csm) 694 ii'

Time to Peak Outflow ( hours ) 19.00

Maximum Storage (acre-feet) 63

Max. W.S. Elevation (feet-NGVD) 1313.1

Minimum Freeboard (feet) overtopped

Maximum Depth over Dam (feet) 1.9 9

Duration of Overtopping ( hours ) 5.00

(a) One-half of full PMF total runoff, including base flow. For one-half PMF base flow 2 cfs
per square mile = 21 cfs +

(b) Approximation assuming total losses are the same as for the full PMF. Full PMF 24-hour rainfall
equals 18.5 inches.

(c) Rainfall Excess Rainfall for the Reservoir Surface. For the rest of the drainage area, losses are
assumed to be 1.0 inch initially and 0.1 inch per hour thereafter.

(d) Equal to one-half of full PMF value. Full PMF 24-hour rainfall excess for the land surface
equals 15.9 inches.

(e) Sugar Hill Dam: Minimum Freeboard = 0.8 foot, peak inflow 2160 cfs, and peak outflow 2020 cfs."
Routing started with W.S. at spillway crest Elev. 1768.
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critical flow over a broad-crested weir) and resulting dis-
charge capacity are included as Appendix D-12. The outlet
works were assumed closed. Any flow over the dam was computed
by the program assuming critical flow over a non-level dam
crest.

Flow from Sugar Hill Reservoir through Subarea 3
to Sucker Brook Reservoir was modeled by the HEC-I DB program
using normal depth channel routing. The inputted cross sections
defining average channel reaches were developed from and are
located on the USGS map included as Appendix D-1. Hand p]ot-
tings of the cross sections are included on Appendices D-13
and D-14. The construction and limitations of the cross sec- .

tions are the same as for the downstream cross sections used
in the dam failure analysis as explained later in Section 5.5.a.

f. Overtopping Potential 2
The results of the overtopping analysis using the HEC-I

DB program art 'uminarized in Table 5.1. The overtopping analysis J
computer in .wd complete output for the test flood of one-half p
PMF are included starting on Appendix D-15.

As noted from Table 5.1, the test flood of one-half
PMF overtops the dam by a maximum of about 1.9 feet with duration
of overtopping of about 5 hours. Peak inflow for the test flood
is 7290 cfs, or 694 csm (cfs per square mile). Peak outflow is
unaffected by reservoir routing and is the same as peak inflow,
or 7290 cfs, or 694 csm, and occurs about 19 hours after the
start of the storm. The peak portion of the inflow and outflow
hydrograph for the test flood of one-half PMF is shown by the
computer plot on Appendix D-23. Total project discharge capacity
at the top of the dam is due to the two-level chute spillway plus
the outlet penstock fully open, and is equal to 4280 cfs, or 59%
of the test flood peak outflow.

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

5.5 Dam Failure Analysis

a. Failure Conditions

In order to evaluate the downstream hazard, the flow just
prior to and then due to an assumed major failure or breach of the
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square miles or less and was used for this actual 10.51-square-
mile drainage area) were inputted to the program as percentages
of the index PMP in accordance with HMR 33. A storm reduction
coefficient was then applied internally by the program in order .
to transpose or center the storm over the actual total drainage
area. Thus, the corrected 24-hour PMP for the actual total
drainage area became 18.5 inches.

In accordance with accepted practice, floods as ratios
of the PMF (e.g., one-half PMF) were taken as ratios of runoff,
not of precipitation. The HEC-I DB program applies the ratio to
total runoff, including base flow. This method of applying the
ratio introduces an increasing error in base flow as the ratio
of the PMF gets smaller. However, this error was eliminated by -.-

inputting twice the desired base flow to the full PMF, so that
one-htalf PIF, the test flood, would have the correct base flow.

All precipitation was distributed by the program using
the Standard Project Storm arrangement of EM 1110-2-1411 (Refer-
ence 13), including the percentage distribution for the maximum
6-hour precipitation, and by both the arrangement and percentage
distribution from HYDRO-35 (Reference 6) for the maximum 1-hour
precipitation.

Appendices D-8 through D-10 summarize the subarea,
loss rate, and unit hydrograph data inputted to the program.
Five subareas were used (see Appendix D-l). Subareas 1, 3,
and 4 consist of all of the land area excluding reservoirs, and
Subareas 2 and 5 consist of just Sugar Hill Reservoir and Sucker
Brook Reservoir, respectively. For the land in Subareas 1, 3,
and 4, loss rates were assumed to be 1.0 inch initially and a -""

constant 0.1 inch per hour thereafter. Snyder unit hydrograph
parameters were assumed for average conditions per Appendices
D-8 and D-9 and inputted to the program. Conservative standard
lag times were used. The program uses the inputted Snyder co-
efficients to solve by iteration for approximate Clark co- --

efficients, which are then used to calculate the runoff hydro-
graph.

For the reservoir surfaces making up Subareas 2 and 5,
loss rates were set to zero so that rainfall would equal rain-
fall excess, or runoff. Assuming no delay in the rainfall/runoff
response, a constant unit hydrograph for a rainfall duration
equal to the HEC-I DB calculation interval was developed per
Appendices D-8 and D-10 and inputted to the program. 0

Routing through Subarea 2, Sugar Hill Reservoir, was
done by the HEC-I DB program in the same way as in the separate
Phase I Inspection Report for Sugar Hill Dam, VT 00176. In-
putted stage-area and resulting storage capacity are included
as Appendix D-11. Inputted spillway characteristics (for .
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let conduit and the two spillways was inputted directly to the
HEC-l DB program. Flow over the dam was computed by the HEC-l

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

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

d. Selection of Test Flood

Based on the dam failure analysis presented later in
Section 5.5, Sucker Brook Dam is classified as having a signifi-
cant hazard potential (increase in flow due to a dam failure would
result in appreciable economic loss and possible loss of less than
a few lives caused by damage to portions of Branbury State Park,
an increase in damage to a highway bridge on Town Route 53 and the

i road on either side of the bridge, and flooding of the first floors
of about 8 houses along Lake Dunmore to a depth of less than 1
foot, with the moderate flow velocity of 7 fps probably damaging
the homes). Since the dam is also classified as small in size (see
Section 1.2.c), recommended guidelines of the Corps of Engineers
(Reference 1) indicate a test flood in the range of the 100-year

9 flood to one-half PMF (probable maximum flood). Since as many as
8 homes and other facilities are involved in the hazard potential
with regard to economic loss, and since the dam is at the upper
limit of its small size range with regard to height (36 feet close
to the 40-foot limit), the test flood selected for this evaluation
was one-half PMF (per Table 5.1, peak inflow = 7290 cfs, peak out-
flow = 7290 cfs).

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

e. Development of Test Flood

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

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

Assuming the outlet works are fully open, their
discharge capacity was found to be strictly a function of
the hydraulic capacity of the penstock created by the differ-
ence in head between the water surface behind Sucker Brook
Dam and the fixed-elevation outlet of the penstock. The for- J7
mula used and the results of hand computations are shown on
Appendix D-5. At the lower spillway crest, EL 1302, the
capacity of the outlet conduit and penstock is about 90 cfs.
At the dam crest, EL 1311.2, the capacity increases to about
100 cfs.

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

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

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

a. Initial Conditions .. "

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

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

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

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

b. Storage Capacity

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

The total computed storage capacity at the upper

spillway crest (EL 1306) agrees within about 4% of reported
values (34 acre-feet or 1.481 million cubic feet (mcf) vs.
1.425 mcf per Appendix B3-3 and 1.5 mcf per Appendices B3-13
and B3-24).

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

5.1 General

Sucker Brook Dam is shown on the Location and Vicinity Maps
at the beginning of this report and on the the Drainage Area Map,

,- Appendix D-1. The darn and the reservoir are located on Sucker
* Brook in central Vermont at the confluence of Dutton Brook with

Sucker Brook. About 10,300 feet downstream of the dam Sucker
Brook drains into Lake Dunmore. Lake Dunmore is at the head of
the Leicester River which runs westward to the Otter Creek.

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

The total drainage area at the dam was measured to be about
10.51 square miles, of which about 0.005 square miles (3.0 acres),
or less than 0.1%, is the surface area of Sucker Brook Reservoir
at the lower spillway crest. (See Appendices D-1 and D-2). The
measured total drainage area is as much as about 21% larger than
that reported in existing engineering data (10.51 square miles
measured vs. 8.7 to 9.0 square miles reported in Appendices B3-3,
B3-11, and B3-24). Being in the northwestern foothills of the
Green Mountain National Forest, the topography is characterized
by wooded slopes averaging 5% to 20%. The elevation of the
drainage area varies approximately from EL 1293 to EL 3230.

Upstream of this dam is the Sugar Hill Reservoir, which has
a drainage area measured to be about 2.97 square miles. This
drainage area is included as part of the total drainage area for
Sucker Brook Dam. Therefore, about 28% of the total drainage area
of Sucker Brook Dam is regulated by Sugar Hill Reservoir. The '
measured drainage area tributary to Sugar Hill Dam is as much as
about 29% larger than that reported in existing engineering data
(2.97 square miles measured vs. 2.3 to 2.5 square miles reported

in Appendices B3-3, B3-11, and B3-24).

5.2 Design Data

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

5.3 Experience Data

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

Sa. General

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

b. Operating Facilities

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

4.3 Evaluation

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

As part of the operation procedure, the Owner should for-
malize the reservoir regulation plan that is now used to maintain S
normal water level below the spillway crest. This is necessary
due to the dam's inadequate spillway capacity when starting with
a normal pool at the spillway crest (see Sections 5 and 7), and
due to questions about the physical condition of the dam and

* spillway (see Sections 3, 6 and 7).
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SECTION 4

OPERATION AND MAINTENANCE PROCEDURES

4.1 Operation Procedures

m a. General

Sucker Brook Reservoir was originally used as a
diversion and storage reservoir as part of the Silver Lake
Hydroelectric Development. Presently, the reservoir is used
only to divert water with the normal water level reportedly
being maintained well below the spillway crest. At the time
of inspection, the reservoir was almost empty, about down to the
level of the intake port at the base of the control tower, which
is about 9 feet below the lower spillway crest. The slide gate
in the gate well under the control tower was open, and it allowed
continuous outflow from the dam through the penstock to Silver
Lake. Apparently the slide gate is left fully open so that
as much water as possible is diverted to Silver Lake. Except
for heavy flows in the spring, it appears that all the normal
flow of Sucker and Dutton Brooks is diverted to Silver Lake.

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

There are no written operation procedures for the dam i1jJ
* and reservoir. I

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

b. Emergency Action Plan and Warning System

An emergency action plan with a warning system is in
effect for Sucker Brook Dam, according to the Owner. It involves
stationing a company employee with a radio at the dam during se-

vere storm events. If an emergency situation develops, he alerts
a dispatcher who then informs State Polipe and lo- Town officials
of the situation.

According to the Owner, the emergency action plan is
in writing. However, the Owner would not produce a copy for re-
view or inclusion in this report.
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Logs lodged in the spillway discharge channel should be4 cleared. Also, all brush and small trees in the spillway dis-
charge channel, particularly next to the training wall, should
be removed.
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II

The cause of the scarps near the upstream toeline approxi-
mately opposite the leftmost angle point of the dam should be
investigated. The scarps should be monitored until such time
as they are investigated.

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

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

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

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

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

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

*which should be kept cleaned off.

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

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

The downstream end of the left training wall of the spillway
discharge channel should be repaired or rebuilt where it is cracked
and undermined. Also, spalling at two construction joints in the
training wall should be repaired. The significant hairline crack-
ing and efflorescence near the second break in slope of the wall
top downstream of the spillway weir should be repaired.

3-7

* * * . . ; : l ! • L ° .. .. . . . :



.. . . . .. . .-

increases about 6.7 times to 28,000 cfs. This causes water at
Sta 26+00 to rise from 5.3 to 10.1 feet deep, an increase of
4.8 feet, which floods an area about 70 feet wide. Velocity
increases about 1.4 times to 40 fps.

At Sta 85+00 at the highway bridge on Town Route 53
(formerly a State highway), peak flow increases about 2.4 times
to 10,000 cfs after the breach. This causes the water to rise
from 2.6 to 3.2 feet deep, an increase of 0.6 foot, which floods
an area about 570 feet wide. Velocity increases about 1.2 times
to 14 fps. The highway bridge, which is visible in Photo C-12B,
has an estimated capacity (Reference 17) of only 1000 to 1500 cfs
with headwater 8 feet deep (i.e., water level with the road), which

-- is less than even the prior flow of 4180 cfs. Therefore, the in-
crease in flow due to the dam failure would only worsen the already
out-of-channel and over-the-roadway flow condition that would exist
just prior to the failure.

At Sta 93+00 near houses along Lake Dunmore, peak flow
increases about 1.8 times to 7600 cfs after the breach. This causes
the water to rise from 2.5 to 3.1 feet deep, an increase of 0.6
of a foot, which floods an area about 910 feet wide. Velocity
remains the same at about 7 fps. Ground around the houses is
estimated at EL 580 with the first floors estimated at EL 581.
Prior flow at EL 580.5 appears to not quite flood the first floors.U The 0.6-foot increase due to the dam failure appears to flood the
first floors to a depth of less than 1 foot. The 7 fps velocity
would probably damage the structures. It is estimated that about
8 houses would be involved in this flooding, plus miscellaneous
outbuildings. An adjacent State Pa would also be flooded and
damaged.

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

In summary, it appears that the increase in flow due
to a failure of the dam would damage portions of Branbury State
Park and flood the first floors of about 8 houses along Lake
Dunmore to a depth of less than 1 foot, with the moderate flow -
velocity of 7 fps probably damaging tne structures. Damage to
a highway bridge on Town Route 53 and to the road on either side
of the bridge would only be increased by a data failure. Total
economic loss is judged appreciable. Loss of less than a few

b lives is judged possible. Therefore, according to recommended
guidelines (Reference 1), the dam is classified as having a
significant hazard potential.

5-l1i



SECTION 6

EVALUATION OF STRUCURAL STABILITY

6.1 Visual Observations

The presence of a hole on the upstream side of the dam ad-
jacent to the concrete wall that apparently passes transversely
through the dam is a feature that may lead to future internal
erosion. This feature, described in Sec-ion 3.l.b, is located
on the upstream end of the concrete wall near the rightmost
angle point in the dam.

In a Nov. 27, 1939 letter (Appendix B3-19), H.K. Barrows
indicated that the above-mentioned wall, which formed the left
training wall of a former spillway, was to be removed prior to
extending the embankment. The embankment was extended to ccn-
struct a new spillway subsequent to the 1938 flood. It is not
known whether the wall was actually removed or what precautions
were taken to ensure that a waterstop was present along this
wall. Also, it is not-known whether the original spillway crest
was buried in the new embankment.

During periods when the water level in the reservoir rises
above this hole, an inspection should be made to determine whether
there is any sign of flow into the hole. A careful examination
should be made at the same time of the downstream side of the
dam to detect any outflow that is observable. Dye-tracing tech-
niques may be valuable for this purpose.

The small scarps that exist near the upstream toeline ap-
proximately opposite the leftmost angle point in the dam (see
Section 3.l.b) may be due to placement of embankment fill over
a highly organic soil. Excavation into these small scarps to
examine the subsoils would be desirable to determine whether any
conditions exist that require repair. Measurements should be
made on a periodic basis to determine whether the scarps are
presently deforming.

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

6.2 Design and Construction Data

The dam is on a clay foundation, according to the April 17,
1951 inspection report by Stephen H. Haybrook (Appendix B3-24).
The presence of clay in the foundation has not caused any ob-
vious differential settlement of the crest.

6-1 9
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In the original (1937) report by H1. K. Barrows (Appendix
B3-11), he indicated that the foundation material is a "clay

C hardpan". If this is the case, settlements would not be ex-
pected to occur.

The plans submitted in connection with the 1937 construction
permit application to the State of Vermont (see Appendix B3-6)
indicate that this dam was to be zoned. The upstream and down-

- stream shells were to be free-draining material, whereas the
center was to be composed of clay hardpan from a nearby borrow
pit. However, the report submitted by Barrows to the Vermont
Public Service Commission on Nov. 20, 1937 (Appendix B3-11), in-
dicates the use of a rockfill toe on the downstream side of a
homogeneous embankment of "hardpan." There is no indication that
a filter was placed between the rockfill toe and the hardpan. It
was mentioned, however, that the hardpan was well graded.

6.3 Post-Construction Changes

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

6.4 Seismic Stability

This dam is in Seismic Zone 2. Therefore, according to
recommended guidelines (Reference 1), a seismic stability analysis
is not warranted.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

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

The spillway is INADEQUATE to pass the test flood with-
out overtopping the dam. In accordance with recommended guide-
lines of the Corps of Engineers, the dam is classified as SMALL in
size and as having a SIGNIFICANT hazard potential. Accordingly,
a TEST FLOOD equal to ONE-HALF PMF (probable maximum flood) was
judged as appropriate within the recommended range of the 100-
year flood to one-half PMF. The test flood overtops the dam
by a maximum of about 1.9 feet with duration of overtopping of
about 5 hours. Peak inflow for the test flood is 7290 cfs.
Peak outflow is unaffected by reservoir routing and is the same
as peak inflow, or 7290 cfs. Total project discharge capacity
at the top of the dam is due to the two-level chute spillway
plus the outlet penstock fully open, and is equal to 4280 cfs,
or 59% of the test flood peak outflow.

b. Adequacy of Information

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

7-1 -

.... - . . .,.- * . . -. ,,... . . . . . . .. .': .



permit a comprehensive review. Therefore, the adequacy of this
dam could not be assessed with respect to reviewing design, con-

U struction, and operation data.

c. Urgency

WITHIN ONE YEAR after their receipt of this Phase I
Inspection Report, the Owner should implement the recommendations
given in Section 7.2 and the remedial measures given in Section
7.3

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 dams to do the following work and provide the
consequent recommendations. The Owner should implement those
recommendations.

a. Determine whether the hole that was observed beneath Ii
the upstream extension of the left training wall of the
original spillway passes through the dam. It so, provide
recommendations on any necessary repairs.

b. Investigate the cause of the scarps near the upstream
toeline approximately opposite the leftmost angle point
in the dam.

c. Advise how to repair or rebuild the downstream end of
the left training wall of the spillway discharge channel
where it is cracked and undermined.

d. Select appropriate backfill for root holes left after
removal of roots and stumps (see Section 7.3.a.2).

e. Investigate and advise on the vertical crack in the
left side of the concrete control tower.

f. Perform a detailed hydraulic and hydrologic study to
better evaluate spillway capacity. Any detailed hy-
drologic work should take into account all 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.

g. Check the hydraulics of the spillway discharge channel
to see if the left training wall would be overtopped
during heavy flows, and if so, make recommendations.
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7.3 Remedial Measures

a., Operation and Maintenance Procedures

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

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

2) Remove and replace the roots of rotting stumps on
the downstream slope with a properly selected, com-
pacted backfill.

3) Monitor the clear seepage that was observed exit-
ing from the rock cover at the downstream toeline.

4) Monitor the scarps (Section 7.2.b) until such time
as they have been investigated.

5) Repair the spalling at two construction joints
in the left training wall of the spillway dis-
charge channel. The significant hairline cracking
and efflorescence near the second break in slope
of the wall top downstream of the spillway weir
should be repaired.

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

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

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

9) Expose and check the condition of the low level
drain, which is suspected of being buried by sedi-
ment.

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

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

7-3 5
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12) Replace one or two weak wooden deck planks on
U the service bridge near the control tower. All

planks should be kept bolted tightly. A preser-
vative should be considered for the apparently
bare wooden decking.

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

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

15) Make any improvements necessary in the existing
emergency 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.

4
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VISUAL INSPECTION CHECKLIST

DAM INSPECTION .

DAM SUCKER BROOK DAM. DATE November 7, 1979

ID NO. VT 00212 TIME 1300 - 1530
Drizzly,

TOWN Salisbury WEATHER Overcast, 450 F -0

COUNTY Addison W.S. ELEV. 1293+ UPSTREAM

STATE Vermont 1275+ DOWNSTREAM

INSPECTION PARTY RECORDER (X)

1. Thomas Bennedum, Gordon E. Ainsworth & Assoc., Inc. X

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

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

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

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

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

Public Service Corporation (CVPS)
7." '-

8.

9.

10.

PROJECT FEAT URE/D ISCI PLI NE INSPECTOR REMARKS

. H & H T. Bennedum -

Geotechnical S. Poulos

Structural T. Bennedum
3.

Mechanical T. Bennedum
4.

Electrical None N/A

6.

A•.-
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VISUAL INSPECTION CHECKLIST
2

PROJECT SUCKER BROOK DAM DATE Nov. 7, 1979

PROJECT FEATURE NAME -

DISCIPLINE Geotechnical NAME S. J. Poulos
-- O

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation EL 1311.2

Current Pool Elevation EL 1293 +

Maximum Impoundment to Date Unknown

GEI 4 Surface Cracks None observed.

GEI 5 Pavement Condition No pavement. Partially bare dirt road.

GEI 6 Movement or Settlement of Crest Small (6 in.) dip in crest about 180 ft
left of spillway wall. Otherwise not
observable.

GEI 7 Lateral Movements None observed. S

GEI Vertical Alignment See item 6.

GEI Horizontal Alignment Not observable.

GEI Condition at Abutment and at Concrete Good at left and right walls of spill-

Structures way, at intake structure, and at old S
wall that passes transversely across
embankment. Undermining of upstream
end of concrete wall at upstream toe of
dam, about 100 ft left of left spillway
wall. Left abutment good. Stones have

been placed in erosion gully 1-2' deep
of left downstream contact line. Other
contacts ok. Two rodent holes (fresh)
seen on downstream face 10' below crest
50' right of left abutment. These con-

tain silty coarse sand. Three chuck-
holes in earth below downstream toe. 'p

One hole 4" in. dia. at upstream toe
near angle point in dam.

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

GEI Trespassing on Slopes Free access.

GEI Sloughing or Erosion of Slopes or Two scarps, 6 to 12 in. high, at left
Abutments angle point in dam on u.s. slope about

3 ft and 6 ft downstream from pool
shoreline. A few bare spots on up-
stream and downstream slopes.

A-2
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VISUAL INSPECTION CHECKLIST
'A •

PROJECT SUCKER BROOK DAM DATE Nov. 7, 1979

PROJECT FEATURE ___NAME

DISCIPLINE Geotechnical NAME S. J. Poulos

AREA EVALUATED CONDITION

PEI Rock Slope Protection - kiprap Failures Riprap covers upstream slope non- •

uniformly. Appears unfiltered.

PEI Unusual Movement or Cracking at or Near None observed near downstream toe.
See above "Sloughing or Erosion..."
for upstream slope.

4

,EI Unusual Embankment or Downstream Stream flowing clear at about 4 gpm
Seepage in original stream channel below

dam. No other seeps observed.

3EI Piping or Boils None observed.

;EI Foundation Drainage Features None.

EI Toe Drains None.

EI Instrumentation System None.

;EI Vegetation Upstream: Bushes to 5' high and grass

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

A-3
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VISUAL INSPECTION CHECKLIST

DAM SUCKER BROOK DAM DATE Nov. 7, 1979 4

Structural/H & H T. BennedumDISCIPLINE INSPECTOR,"'"

DISCIPLINE Geotechnical INSPECTOR S.J. Poulos

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE

a. Approach Channel

Slope Conditions Heavily forested. -t

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

Rock Slides or Falls bottom.
None.

Log Boom None.
Debris Trash & leaves around intake. Some

trees higher on banks.
Condition of Concrete
Lining N/A

Drains or Weep Holes N/A

b. Intake Structure Partially underwater.

Condition of Concrete Fair to good.

Stop Logs and Slots None observed.

Large wooden trash rack structure
over inclined intake port. Rack
structure in fair to good condition.

A-4
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VISUAL INSPECTION CHECKLIST

DAM SUCKER BROOK DAM DATE Nov. 7. 1979

DISCIPLINE Structural/Mechanical INSPECTOR T. Bennedum

No Geotechnical FeaturesDISCIPLINE INSPECTOR -

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER .

a. Concrete and Structural

General Condition Good, except for crack.

Condition of Joints N/A

Spalling None. (See Service Bridge, A-9)

Visible Reinforcing None.

Rusting or Staining of At vertical crack on left side.
Concrete

Any Seepage or Efflores- None.
cence

Joint Alignment N/A

Unusual Seepage or Leaks Inside not observable.
in Gate Chamber Vertical crack on left side

Cracks at pipe socket.

Rusting or Corrosion of None observed.
Steel,

b. Mechanical and Electrical

Air Vents Top of structure open.

Float Wells None. -

Crane Hoist None.

Elevator None.

Hydraulic System None.

Service Gates Not observable. In gate well.
Control mechanism O.K.

Emergency Gates None.

Lightning Protection System None.

Emergency Power System None.

Wiring and Lighting None.
System Railing on U/S side toward rack

structure loose - broken weld.
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VISUAL INSPEC I[ON CHECKLIST

DAM SUCKER BROOK DAM DATE Nov. 7, 1979 6

DISCIPLINE Structural/H & H INSPECTOR T. Bennedum

DISCIPLINE" No Geotechnical Features INSPECTOR -

AREA EVALUATED CONDITION

- .

OUTLET WORKS - TRANSITION AND Not observable. Access difficult
CONDUIT and partially underwater. Con- "

sists of 3'-2" wide.x 4' high
concrete box section outlet con- -
duit from gate well through dam

General Condition of Concrete to 4'-dia. penstock beginning
just after D/S toe. Penstock
runs about 1.5 miles to Silver
Lake. Connection to penstock

Rust or Staining on Concrete consists of a concrete transition -- -
to a round section, followed by
a 47 3/4"-dia. steel pipe sec- 2
tion, w/20"-dia. drain pipe to

Spalling side, and then a partially ex-
posed corrugated metal pipe
connection to the penstock.

Erosion or Cavitation

Cracking A

Alignment of Monoliths

Alignment of Joints j
Numbering of Monoliths

A-6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Salisbury in thie cointy, of A1r4_-n aorezalef, in whir-h

said proponed dlVerolon di is located, tnr1 has deliVrCd

to sna.d seloctmon ai copy the rcof.

I'll'E l2O- " , ymtr pot'I.Uore2' Drays

Tiint yodr ilonorcble Cc-zzcr.riy revici th,2 pjar.g

and apociftent! o,;s liereohnbovc 3et an-t,",n referrod tcp

and nnnexed 1herato, and~ r-.ake s'h~ aditlonal !nvezsU!at :-n

V-ir'u -1i such en :-:ers or in 3-azh ot'-.r :n'xrner as Zald

klublic Service Cornis.;Ion 3hall deezm necessary resrectrng .

said damn, an~d si-all thcrcunon a;-,.- iz:ue its ordez'

approving- such c onstr'uction, all in, accordLwc ~th the

provis.ons of "Sectlon3 6122 to 6130 --.L ti~e ?ublic Laws in

3uch case ;xn:ie ana ;rovlde'_., a:i for such ot-her and ikirtner

order in tUe prczli3C3 as s'iall be proper.

Dated at C! ty of ilutClanu', In the County~ of Futland

and bt-tte of Vomont thi3 27ta dry of 1:ay, A. D. 1937.

Its Attorney7s
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The t')tal uira'Wtu.k~ov tie proposc'i (It'2. I--

8.7 squture r'llc:, 2.3 nquire ntles of r.11ch is mnr~ controJ.1'Ad

by the .,o-c'illecj ""rHill howj- rvoir" of fmlc tc~

located '..n '_ohn 'rn tnh- County so~Z~cn, sontrct~l

undor th-'e ;',nntsaion, rritnority7 nnd oz'ur of y~ o~:o~

Corml~sgion in .)rrce(,tinwMo 1697 &tecl ar-r 22.zt, 1 -Z2. -

The c.' qnlty of the -jond ;;.iich will be created b- a d

pruposed dL-i %t spllwnty elevation 133,S is 1,425,000 cu I

feet* AD

The Inta.ke str-act-arc for ti.e :;.ze line wiill be ctzz

on led~a and constricted as set forth in, detail oi, th-e =a

hiereto attac-ed riarkcei 412-33; t*-he deta:.ls ofco ttn

of the uipe lino ar.a -ntq're i:e attached thereto lea&-nz

froi sald dwi. boln- set foi'th on :-p hecreto attachedC -r.

-112-36, Attac'ied icreto is a .-rarh or chL2tt =7-bc-rev 412-1-

shov7Jn.- Pondac-e rmnd spillvirt;' ca-_a.x!!t7 of said d~iver3_ien ds-

by curvos.

On "ap 412-32 there Is del. ited t~as location of a

concrete and rubblo -aor7 ixz- located u~stream on ~tc

Brook and extond'n- across Sucker Brook-, which has been

whicih dam is now to be abandoned but is to be left In place8

to colct any silt or grnvol deposit ano protect the inta'-s

of t,,,( proposol drvi froi dwif-a.io~ c .1.- it re 3ult tccf

'rho vcrk of constiructlon of said proposed darn is to bo

porform~ed by SoW ors nIeoi;Cor'p '.ny under the cnh-n oLrhiZ

direction of Vraxk it. V.ason, Civil j1ee for ';cps.o

Services, Inc.

Your rctlt.o:ora fiiut cr rep-ros c-iti thz.t It '.,as .- Ivon

notico of V,!3 notlitlon to tho slztonof sal Atc-.7- fi
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upon Q COL')' Of thC UILI tad Stat'_s 0ol;-Icail SUZr10y :: 22 fr

tlie ;..'Iruntloo.lo ttacnod Y.creto. As 11 7" .ei fr-;i:

the notation on the right Irond .rar-in of said r7an t-.c >u-:ct~l)

of LZucker rind 1)tton ;-.rcook above rtf _rrcd to is Inacetrit(.a>-

sho.vn thoroon a3 bc'Inr in tifi town of Leicoztor, n n.

frict tonid junctiin of saicL strea'a 13 irk thne t=.M Off r~

bury* Said location3 are furthe r 3hova on a map or dra:ln7

* No, S.L. 59 atac*e :'iccto

Your petIt-Ioner propocon to co~tuta dam hereina'ter

described 6tt the junction of' said tr-: strea:.- for th-e re

of collectln-7, storinl and divertln- th'e waters off noid

streamis by m~oars :)f a pipe line or penstock into Silver LI.re

so-Cqllod, and thcnco by monis of an.the.r pine line -of za'.d

potitioner now in use to its Silver Lae eneratln- stsatIn,

Iso-cnll11ed, as outz'laed on said na &Ibove referred to,,

* i The plans for th2 proposed constract~ori of --aid d--n and 11
intnke to said 1)1,o line co'ntcz- ate t~mt the dp will be

f ountled u: o:- a .-ood clay foundation to be constr-acted off an

earth cinbman-nnt withi a cla7 ccro. Th-e ma~ixuut. hei .-ht off the

*proposed dwan to bo forty (110) feet vithI an averaze hel -;at of

approxI.o.td!y thIrt:: (R)) feet. The top of said dam, to be

at oluvn4'ion 1312 ;....The w~dth at the too of said oaa=

to ho ton (10) foot W'th two to one slopes on both utea

on1 cdomtrem:i n! do, the width of the base necessarily vary- .-

* j~r~ according oe holilbt of. thie dan, said slopes ob

rip-mippod wl!t>- oxtrn honvy rip-rapping at the toe of said

darni on bot- -qlo,os)., nn! tho xAli lo-t of t!-z' costr. 5

Tho loi-,th of tho ztilwv to bo ono hundred flftty (VrC') Ifet.

All In nccor~n!,c with a o~~l pl:.nJ and crj-soctlons

theroof not Irt' ion tho pla nnnoeod heroto :.!r~J412--C,

B 3- 2
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MAY29 :3?

IN BE:. P,1TIO! OF ) RECE;IE
CEIrRAL VEO:10.T JELIC Si':ICE ) BeforeI( -
CORPORATION FOR AUTiiORrTY TO ) Publl.c Service

( .CT2STR'JCT A DAI! 0: SLUC7-:! B3ROOiK, C 0C-m 1 iisOn

SO-CAL-TED, IN 3ALS5'!RY, V!.7i'ON!T

P E T I T 1 0 N

To the Honorable Public Service Con.ission, wlthin

and for the State of Vermont:

The Central Verm.nt ibfl c Serv.ce Corporation,. a

corporation organIzetl xnier the laws of the State of Vermont, "

and havin- itu principal -lace of -_b~res3 in the City of -.

Hutlanid, In the County of Rutl.-and and State of Vc-ont,

rospectfully represents:

THAT it is a corporation enaged in the generation,

mantfacture and sale of electricity to the public for

heatlnj:, lijhting and power purposes, and is subject to the

* Jurisdiction of the rublic Service Co!.-xission of Veront,

THAT it is the ownar of certain lands, ri-hts, ease- -2
monts, mid water rights in the towns of Leicester, S.1isbun-.

and Conhon, all In the Courty o .Addison, and particularly

of certain lands, water rig-lhts nnd eae-ents in Sucker Boo

so-called, and on DLtton Broo:, so-called, the goneral

Z location of the streans .Wd drainn!,o area being set forth

i "°1



APPENDIX B

SECTION B3

COPIES OF PAST INSPECTION REPORTS AND DATA

TABLE OF CONTENTS :

Page

Petition of Central Vermont Public Service
Corporation to Vermont Public Service AL
Commission (with 4 drawings) - May 27,
1937 B3-1

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

Report on Sucker Brook Diversion Dam
(with drawing) by H.K. Barrows .
November 20, 1937 B3-11

Order Approving Dam Construction from
'Vermont Public Service Commission -
December 8, 1937 B3-18

Report on Sucker Brook Spillway 7]
Improvement (with drawing) by -3-19
H.K. Barrows - November 27, 1939 B3-19

(Inspection) Report on Sucker Brook Dam
by Stephen H. Haybrook - April 17, 1951 B3-24
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* - f. Vermont Public Records
133 State Street
Montpelier, Vermont 05602
(802) 828-3280

1) PSC petition and approval
2) drawings
3) letter and reports

Bl-l



APPENDIX B

SECTION BI J
LISTING OF LOCATIONS FOR AVAILABLE RECORDS AND DATA *1

a. 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.)

b. Designer of Present Dam:

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

co Contractor for Present Dam:

Sanders Engineering Company

(Location and business status unknown.)

d. Agency of Environmental Conservation
Department of Water Resources
Water Quality Division
Montpelier, Vermont 05602

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

1) inspection reports

e. Vermont Public Service Board
State Office Building
120 State Street
Montpelier, Vermont 05602

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

1) case numbers

Bl
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APPENDIX B

ENGINEERING DATA -

Section Description-

El Listing of Locations for Available Records
and Data

B2 Drawings (See B3-6 thru 8 & B3-23)I i

B3 Copies of Past Inspection Reports and Data
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VISUAL INSPECTION CHECKLIST

DAM SUCKER BROOK DAM DATE Nov. 7, 1979

Structural. T. Bennedum 9
DISCIPLINE INSPECTOR

DISCIPLINE No Geotechnical Features INSPECTOR -

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure

Bearings OK.

Anchor Bolts OK.

Bridge Seat OK.

Longitudinal Members Open web beams. Good shape.

Underside of Deck OK.

Secondary Bracing Steel channel. OK.

Deck 2"x6" wood planks. Some loose.
One or two near tower are .poor.

Drainage system Runs off and through.

Railings Steel pipe. Good.

Expansion Joints End on dam appears free to move.

Paint Good on steel. Wood bare.

b. Abutment & Piers

General Condition of Poor on control tower seat.

Concrete

Alignment of Abutment OK.

Approach to Bridge OK. Walk down from crest.

Condition of Seat & Poor. Cracked & broken concrete
Backwall on tower seat.

A-9
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VISUAL INSPECTION CHECKLIST

*. DAM SUCKER BROOK DAM. DATE Nov. 7, 1979

Structural/H & H T. Bennedum 8
DISCIPLINE INSPECTOR

Geotechnical . Puo
DISCIPLINE INSPECTOR S Poulos

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, One spillway with two adjacent
APPROACH AND DISCHARGE CHANNELS weirs, 4' between crest elevations

a. Approach Channel

General Condition Fair.

'EI Loose Rock Overhanging None.
Channel

EI Trees Overhanging Channel Forested, trees overhanging on
right side.

&* Floor of Approach Channel Natural stream channel in bedrock.

b. Weir and Training Walls

General Conditfon of Good.
" Concrete

Rust or Staining Rust at cut-off flashboard pins.

Spalling At 2 const. joints in left train-
ing wall, one near 1st break in

Any Visible Reinforcing-,,~ slope & other 30' from D/S end.
None.

Any Seepage or Efflorescence Effl. at H/L cracking for 10' D/S
of 2nd break in slope on left TW.

C I Drain Holes 2-3 inch dia. 4 feet o.c., 4 ft.
and 8 ft. down from top of left

c. Discharge Channel D/S training wall. N/A on right.

GEl General Condition Good.

C ILoose Rock Overhanging None.-
Channel

[ 1 Trees Overhanging Channel Forested. Trees overhanging on
right.

GEl Floor of Channel Natural bedrock.

Other Obstructions Logs trapped in channel from
previous flows.

A-8
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VISUAL INSPECTION CHECKLIST

DAM SUCKER BROOK DAM DATE Nov. 7, 1979

DISCIPLINE Structural/H & H INSPECTOR T. Bennedum

DISCIPLINE Geotechnical INSPECTOR S.J. Poulos

AREA EVALUATED CONDITION

- OUTLET WORKS - OUTLET STRUCTURE Outlet is a penstock leading
AND OUTLET CHANNEL to Silver Lake in Town of

Leicester, Vermont. Structure .

General Condition of Concrete at end of 1.5-mile penstock
not inspected.

Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence

Condition at Joints

[I Drain holes 0

GEl Channel N/A

-EI Loose Rock or Trees Overhanginj N/A
Cl annel

U
E1 Condition of Discharge Channel N/A

A-7 I
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M. K. BARROWS
M AM SOC ¢ £

CONdS~lJTiNG tNOON5C[ N;

SA"ON ".. CNEg'

Novombor 20, 1937

Hon. Stcnhon S. Cushing, Chair uan
lublic Lcrvico Cc-zr:.-3ion
Lontpolicr, Vcrz.ont

O.,1998 - uc!or Brook Divcrcion Dm
Dear Sir:

In accordance with the order of your

Commieoion dated June 4, 193?, I submit the follovdng

report upon the Sucker Brook Diversion Dam in the tonx

of Salisbury, 7ora-nt.

DSCRTICN--"

O The Sucker Brook Diversion Dam, at the

junction of Sucker and Dutton Brooks, is located about

1/2 mile easterly from the northerly end of Silver Lake.

See Fig. 1. It replaces, with a higher water level, an

old concrete and rubble masonry dam which has been in use

at this point for over 20 years. The drainage area at

this point is about 9 square miles, of which 2.5 square

miles is controlled by Sugar Hill Reservoir, completed in

1931. Water from the Sucker Brook Diversion Dam (Spill-

way Level -". 1306) will be fed into Silver Lake Reservoir

at El. 1251 by means of a 4 ft. diameter wood stave pipe

line about 1-1/2 miles long, which has been reconstructed

during the present season.

B3-1I



? ibJi From Cilver Lare a pipe line taker the rater to

the Silver Lako Io;wor Stntion of the Ccntrul Vcrruont

Public Sorvioo Corjoration locatcl n.acr the eactorly shore

of Lclo Dun ore ('l. 571), dCveloing, a head of about '

670 ft., in ue 20 ye _ra or nrre,.

The wator otored above the sucker Brook Diversion

Dam is about 1.5 rll.cu.ft., at apilllway level - El. 1306.

The 6.-n is conatructed of rolled earth fill about

400 ft. lor4 amd 40 ft. in maxi=m height, with a 150 ft.

concrete opillv-2, all upon a ola7 foundation except near V

the westerly end of the earth fill, there ledge rock

occurs and riere a 4 ft. reinforced concrete outlet con-

duit end gate well is locatod. The lower end of this

conduit connects with the 4 ft. ood stave pipe line to

Silver Lake.

The old masonry diversion dam lies 50 to 100 ft.

upstream from the earth fill section and was left in place.

The earth embankment is 10 ft. vide at the top

(El. 1312), upstream it has slopes of 1 on 21, covered with

boulder riprap the full height. Downstream slope is

1 on 2, covered for some distance up with boulder riprap

azd the remainder loaned ard seeded with grass. The fill

is of borrow material obtained on the hillside west of the

dam, a "hord-pan" well greded and with sufficient finc3 to

make a relatively imervious structure. The dowrxtream

toe is well reinforced with rook fill.

B3-12
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The npi.1 r-1-y, l.0 ft. long ut El. 1306, between

conoroto anut:-/t val8 vith thoir tops at El, 1312, is

formed by a yrrtiorl cutoff rell 2 ft. thick oztonding

dowr. rd about 8 ft. into en it eorvious oly bottom, The ' 0

e*s.cr f vll ic "aokcd up with unlleturbod earth; tho

Wonter.y :t-ll, rh'oh rune dornstroewa about L0 ft., is

ba.zkoQ w with earth fill oovercl with boulder riprap.

The c:,1117Y oh .Lol curves eomov~hat westerly end is

ccverea vith hoE/: boulder riprap with gravel filling,

ter--_r.pting in a .-O of heavy boulders end Joining a 09

ngturl Gully or e.anl entering the bank some distance

I' ous _ ris include a 3' x 4' gate wela 0

4 gate, rA ally operated, over the upper end --

Cf -. e oU t conduit W:hose invert is at El. 1284, a rack

:__.:re 6 iP opening just upstream from the gate well,

V-- curSTcko Whih pero.it draft to about El. 1293.
V .te

S"t e between the gate well dn upstream toe

_" 8a- h invert at El. 1264, permits draft to

T tlet ccr.duit is of reinforced concrete,

---. -igh X. wide, about 100 ft. long, running to

a j..t a lilonstream from the downstream tbe of 0

t~.e ~.irth fi.re it Joins the 4 ft. wood stave pipe

h he trL n, being through a short lerngth of

4 lae t n:-I pipe. The upstrcm end f the outlet

B3-13
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m Q oonduit and the gate woll are on lodge rock, the roinder

in hard olcy xocavation, with a outoff about 30 ft. from

tho ( iIt W1.

, Dotails of the various portions of the dam and

its Ooooosorica are shon on planu 412-32, 412-33 ard

. 412-36 appended.

11 I Ii

In the Field.

June 15,1937 Visited the work vIth Yecurs Durgin, Belden

and Burditt of the Company' s staff. Work beginning -

building road and developing borrow pits. Suggested that

outlet pipe should be changed from a steel pipe to a re-

O( inforced conorete conduit, for better permanence and

safety. This change made.

July 6.1937 Visited the work with Messrs. Belden and

el Burditt. Some excavation of bottom for earth fill seec-

tion. Borror. pits being developed. Excavation made for

outlet conduit. Sand and stone for concrete just beginning

to arrive. Cement on way. Arranged for sables of cement

and sand to be sent to Boston for testing.'

Avg, 9,1937 Visited iork with R.A.Burditt - Resident

I Engineer Flanders also on hand. Starting impervious fill

cutoff. Little progress on spillway. Bottom of outlet

conduit all poured and sides and top under way. Borrow pit

0 for fill developed on side hLill west of dam.

=, ,

B3-Ill
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6" 1~,1,.917 Viroitod ror with l'o-o Dur, In and L-arditt.

Roeldont Enginoor Flondoro on hand. Earth fill cpproxi-ate17

half in plaoo - roll oc?.)tot i. Cpi11:c; - about half concrete

wall in place - wood Irporvious foundation - roinforccd with

- steel. Conduit oor-2loted, inoludinn steel pipe for vaeto

below dam.

Ost,33. 1S37 Visited work with Maoers. Burditt end Belden.

Resident Engineor Flanders on hand. Earth fill completed.

Spillway ohannol under way. Lade euvgestions as to ripra

and baoking up of westerly abut.ent wall, confirmed in

detail by letter to R. A. Burditt on Oct. 16th.

Oot.B S.37 Visited work with I-essrs. Burditt and Belden.

Resident Engineer Flanders on hard. Spillway channel nearly

oompleted, and in accordance with suggestions made by letter

of Oct. 16th. Downstream slopes of earth fill about half "-

loamed. Little further work required for completion.

Photoraphs of Proec. Appended are a nn.ber

of photographs taken at difforent times during construction

by the Cocpany's engineers, with descriptive notes.

Office Work. This has included a study to

determine the adequacy of the spilllay and its channel

and a review of design. With such changes as suggested 0

and carried out these are satisfaotory.

O7
C-

. . .. 83-15
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Thin projoot ,":I- dclnjiC by cor-otcnt ongincor_

end has boon roll oarried out unzior the iz odiato dircticn

of Residont Ln-inoor Flndoro =d suapervision of LEr. R. A.

uLrditt, The ouperintorent tpon the work, Yr. 7.m. Loighton,

- Is *m=u of ruch c7porionco In ouch work.

Whilo the opill y nd its ohcnnel reo constructed

Supon un orth foundation, thin in of clay hard-pan and the-

oonstruction Is adequate for those conditions.

Some wash in the natural earth chcnnol at the end

of the boulder riprap may occur as tire goes on, althouZh

this is hard material -with nurorous bouliers. Flow over -.i

the spilltay will occur frequently an the storage above the

dam is relatively small. The condition of the epillway

i channel should therefore be noted from time to time and

repairs made if necessary.

This dam as constructed, in my Judgment provides

ii adequately for the public safety and its manner of con-

*struition is satisfactory.

Acknowledgments are made to the engineers of the

Central Vermont 2ublic Service Corporation for assistance

and courtesies rendered.

Respectfully submitted,

Accompanied by:-

(1) las: Fig. 1
• ' ~412-32'""""

~~~412-363 ..

- - -6 Photor- hs
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110. E:9b

*P(- .i ti un of Cnlt~rzi- V'!ruont [
Puhi( h ervicr.- Crjr1o-rtin for

* .uthoril to c ra-,trlvt'. zcl.-m on

i"Sucker Tri, V;o-c-1lr-d In

- Vflf~~, te Centr7.l' Vrmr~t Pujbic 2' :rvice Cr~~o~

* ~~~cor.)qrpntir.n urli-r tne lairs of V'armvnt 'r-d ~ ir th~e -er.'rptirn, .icre- -

imn s1.::-,f 'rfe.tricity to th -riblic, on fh' # !y 1.

- wlt.i thi.- Comirsricn ite pt-titicn s(-c-kire ut.,. ::rovUj of thisC- Li-

to the cunstructicen of a dtam ir-oum!,- ccre thi-n 503,7fl1 cubic f-ct of

wiitr Lt th- jiincti.n of Dutton zn Zucker Brookj! ir. iz-, .,

and

V~h{~.Sthis Com-iiszi r on tl-.- 4th- day of :um-, 1---Z7,

-npprov. of George 1). Aiken, Governor of Vernzont, Z . 1. Bezn.m

* ~ ~ ~ o 0! ort'jf hi on.-ircer to invtrtil. *.tf thY r.,rr, ei tr- ::>r-n En

)(.ccif ict t ions ars- to make such~ Fdditiom-1 in-ezt1h:ition as the Coz.:

sh-td deor, nl-ce:C-,,ry rn

1 41~' P. C suc'h irventi.-.tionz v±rd r 1:~ a-ve been.i 1:- fal'

LIIi. K. *oro, nU

1W11i.hILS, s., id HI. K~. barrows on the ::-T. dtiv of er, l-K7,

*filt ! withl tidir Co;rr.* son! t crt )n tLc Eu~kcr Br:,ok Divers'z LD :t

-j th junctiiun of Dutton b~rook ov' -uckor brook in na'I~bury, '4,r-nt, I r

* ~hich IL In out. foriL th,,t ,z.i(! &~M LS conrttructed 1irOvIde-, ndecwutely

for the public snfety rend its rx.r.ier of cor-rtructiorn Is5't~:C*r-

- IT!IIIRI ?JI-F, this Co:an.si,in icsucs itc Or\1kr 3.Pprorir.g the

conatruction of such drm in rcordnnce vritI t-he riort filvd by staid

It. i. iBarrovwr.

Datcd at Montu'ter, Count) of T;rto , t.te of *U"'ttIs
I day of Doeamh.r, A. 1). 1K7.

- -
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H. K. OAnROW.

I *' S"UltIAO r*NS NrIY

lovrembor 27, 1939

Hon. E. B. Cornwall, Cheirinan
Public 6ervico ec zoiaoion
LUoutpolior, Vormont

no, 212- Sucker Broqk__ pillws7 Im-provemont

Dear Sir:

In accordance with the order of your Commission.

dated April 21, 1939, I eubmit the following report upon

Spillway Izprovement at Sucker Brook Diversion Dam in the

town of Salisbury, Vermont.

* 1 Description

*The Sucker Brook Diversion Dam was completed in

m 1937 and is fully described in my report to the Coz!ssion

dated Nove=ber 20, 1937.

The flood of September 1938 caused the spillway

channel below the dam to be so badly washed as to
Al

necessitate the reconstruction of the channel. Bed-rock

in the channel was uncovered by the wash, so that it was

considered desirable to relocate the spill-my on a rock

* 1 foundation, and reconstruct the channel in such bed-rock.

The new spillw iy location is at the North-East of the

original spillway.

B3-19
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of thO Inr C t

.'..- 1- -* -

toj-,t j.t (- r, n- -

of tho c L.- >... i ni e: t}:-:. t eirr. rtl6 rb,-t 2C0 ft. -

t.• C. of

.:. ... :t.t Uc, t to tl c:.:.:.:cjl; cor."tr-ctcon c"f V.

now ccw.:rote t-ill'. ; ocet, i:th .oodCn fl:h;oarz-

and cavation for the nei chnnel.

The ner cor.crote opillray is 40 ft. lc--3 at 0.

El. 1ZCL. with 4 ft. flazhboards, and there is an

additional length of 20 ft. of permanent creet at -

0 El. 1306. Flashboars are designed to go out then the .

water level reaches El. 1307.3.

The new spillway and retaining rall are fcun-d-

ad on solid rock and the nefw channel bottcm is rcck fcr

some distanoe downstream from the spillway.

The ordinary elevation of the water surface

upstream from the dam rezains unchanged.

Details of the work are shown on plan 41Z-46, - -

app ended.

B3-20
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fcund•tio. rock uncovered and . oavated to --. 1301

and 0.1. Spillway rzill founda~tion rock in part

uncovered. Earth fill being placed between nerw

3 SpilJ2 End cnrth 2z

Ot 5t- Prescnt,- Lcs~r.

Durgin, Belding, 'hitob (Resident Engineer) and -Lerr.

(C on trac tor).

§1 : ,1z - Concrete nearly all pour rcored c

f -urrlltio;n all the O K

Spil~ ~.~ 9. -Cczplcote ezocpt for '8 ft. sectior.

noar midda . Rook founrciin rll t*'.c

- O.Eath24l bon .c eten..

II sil~v.y c. c~rthd+-p
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Tho. proAct 9i d ,,irncd and constructod b7

o ;. t~tc:.t-roerEu L-.c c fc:ctcril- c .rrie' c-at.

"he new epill-;iy and chanel &ure entirol; in aoAd rcok

Elexcept for tao 'North tb&n, rA.-ough aoz~o mz ig'--t

occur here in a large flood, it vould not affect the

safety of the dcrm.

Thi9e~il~>'and d-, &s coz.Etruct-3a, ir. ,

Judgzcnt provide £adequately for the public safety.

lcknowled.,--nts are made to the ergineere

of t*.e Central Verrr.ont f2ublic Service Corporation for

assistance a~nd courtesies rendered.

Rca-ectfully submitted,

Acco~ermicd b-:-

B3-22
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C-8A Deteriorated concrete support for service bridge on
control tower - 11/07/79

C -8B Crack in concrete on left side of control tower - 11/07/79

C-8



C-7A Intake structure arnd control tower -11/07/479

C -7B Slide gate control mechanism on top of control tower

C -7



C-6A Ponded water at downstream toe -

of dam looking from dam crest11/07/79.. -

C-6B Upstream slope of dam looking left from spillway approach
channel. Note riprop - 11/07/79

C -6chanel.Not rlrap 1107/9 ,



711

9l

C-5A Left side of downstream slope of dam looking from left
abutment. Note rock cover at bottom left - 11/07/49

C-5B Right side of downstream slope of dam looking from
left abutment - 1 1/07/79

C -5



C-4A Dom crest looking from left abutment toward right abutment
11/07/79

FA0

C-4B1 Downstream slope of dam near
left abutment. Note rock cover on
slope and outlet penstock just visi-
ble in background above center
11/07/79

C-4
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C-3A Dam crest looking from left spillway training wall toward
left abutment. Note left training wall of old spillway right
of center - 11/07/79

h--,-4

S

C-3B Upstream face of dam looking from right angle point
toward left abutment - 11/07/79

C-3

.. . . . . . . . . . . .-
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- --

. o

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

C-2B Close-up of upstream end of left training wall of old lop

spillway where it starts through dam - 11/07/79

C -2
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~Conclus i ons

There is no eppreciable change in the stability of this

dam since its construction.

STEPHEN H. IIAY110ooK
HYDRAULIC ENGINEER

Public Service Commission

April }T 1951

Rep t No. 199

I0

02

i'-
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has a stone riprap cover, while the remainder of the dam is

Useeded with grass.
At the north-east end of the embankment is a spillw~y

located on a ledge rock foundation. It consists of a cotirwete

cap anchored to the bed rock.. Of this, a 40 ft. leigth he9 tts

crest 10 ft. below the top of the dam, and a 20 ft. extens1t.n

has its crest 6 ft. below the top of the dam. The )4.0 ft. length

is fitted with 4 ft. of pin-type flashboards designo,) to ral.1 with

1.3 ft. of water over them. A concrete retaining wni.1. rnd wvyn' vol

protects the embankment fill.

Near the westerly end of the embankment is q ilx3.-21 re I ,- :

forced concrete outlet on a rock foundation. At the upstrenm

end is a 3'x4' gate well, and a rack structure. At the dowrinsresn

end is a transition to a 4 ft. dia. wood stave ptpe. The.iro -

stave pipe continues to Silver Lake, a distance or 1.5 miles.

Comments on Insoection

From inspection, this dam appears in a good condition.

It is a relatively recent structure, properly malrilalned.

Acknowledging H. K. Barrows' two reports on this dam, it

was designed and built in a satisfactory manner. After damage

by the 1938 Flood, the spillway was relocated in a more ideal

position. 6

The embankment fill is a well graded matertal. There is

ample spillway capacity.
The discharge channel may be subjected to erosion in

flood time but the safety of the dam from such a condition ,would

not be affected.

* f B3-25
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rREPORT ON SUCKER BROOK DAM

General Data

1. Owner & Operator - Central Vermont Public Service Cr,'p.

i2. Purpose of dam - Diversion for Silver Llcie hydrc°.
electric development

3. Stream location Sucker Brook (junction or Diittiv 11r.)

4. Town location Salisbury, Vt. (.south eist cornerr)

5o -Size of Pond - At maximum level the surfa,,;e avt-' is
4 acres and the volume 1,00,000 cu. ft.

6. Drainage area - Approximately 9 sq. mt. of Mhch, ;'.5
sq. mi. is regulated by StRer Hill i)U;n.

Historical brief

Constructed in 1937, the dam replaces, with n lorger

capacity, an old concrete and rubble masonry structure. The

* .i project was approved by PSC in Case #1998, with H. K. Bo!'ros..

Consulting Engineer, designated as the Commission's ennr',tecr

in the matter.

The flood of September, 1938 damaged the spil]i-ny chnriv-e1.

Improvements in 1939 were approved under PSC Case #2102. IT. !.

Barrows again acted for the Commission.

Description of the dam

Layout, dimensions and details are contained in th," FPC

case files on the dam. Briefly, it consists of the following:

The dam is a rolled earth embankment on a clay foundation.

It is about 550 ft. in length and 40 ft. in maximum helght. Tts

top width is 10 ft. and it a upstream and downstresitt fCres slor, s'

respectively, 1 on 21 and I on 2. In general, the upstreni f n e

- . .- .
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- C-9A Path of penstock at downstream end of outlet pipe.
Note exposed penstock near center - 11/07/79

.5

m iti

C -9B Approach channel to spillway looking from spillway
weir- 11/07/79

C-9



C-IOA Spillway weir looking toward left training wall -11/07/79 _

*0

C-1011 Spillway weir looking upstream from discharge channel
11/07/79

-, C-10



C-I IA Spoiling of concrete at construction joint in left training wall -i-,
of spillway discharge channel -11/07/79

C-I lB Spillway discharge channel
looking downstream from left
training wall of spillway. Note
training wall along left side of
channel- 11/07/79

C-11O

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

* SO

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

-.
C-12
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AIL

[F C-13A Aerial overview of downstream hazard area along Lake
Dunmore. Sucker Brook Dam is in the mountains in the
background - 11/30/79

* S,

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

C-13
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