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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF

NEDED

DEC 22 1978 -

Honorable Richard A. Snelling
Governor of the State of Vermont
State Capitol

Montpelier, Vermont 05602

Dear Governor Snelling:

I am forwarding to you a coony of the Lake Clara Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a8 brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Water
Resources , the cooperatir; agency for the State of Vermont. 1In
addition, a copy of the report has also been furnished the owner, Mr.
Joseph Proctor, 1053 Brush Hill Road, Milton, Massachusetts 02136.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Water Resources for your cooperation in carrying out this program.

Sincerely yours,

P . ;&DLER

lonel, Corps of Engineers
vision Engineer

Incl
As stated
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INSPECTION REPORT

Identification No.: VT0001l1

Name of Dam: Lake Clara Dam

Town: Whitingham

County and State: Windham, Vermont
Stream: Unknown

Date of Inspection: June 16, 1978

BRIEF ASSESSMENT

GENERAL

Lake Clara dam is an earthfill dam approximately 370 feet in length
and 31 feet high. There are no operable appurtenant structures. The
dam is judged to be in fair to poor condition.

The lake level is controlled by a discharge channel at the south-
easterly corner of the lake. Based on size and hazard classification
(see Section 1) in accordance with the "Recommended Guidelines for
Safety Inspections of Dams, Department of the Army November 1976" the
test flood falls between the 1/2 PMF (Probable Maximum Flood) and the
PMF. The test flood of 1/2 PMF overtops the dam by 0.2 foot.

STATEMENT OF SIGNTFTCANT FINDINGS

The following significant conditions were observed:

1. The downstream slope of this dam is wet or damp over the
lower two-thirds of its height and slight clear seepage
occurs at, or somewhat downstream of the left abutment
contact. The riprap upstream is in poor condition. A
slough occurred on the dowustream slope prior to June, 1961.

2. There arc no functioning outlet works by which the level of
Lake Clara could be lowered in the event of an emergency or
for routine maintenance.

3. Evidence of extensive animal (beaver) occupation of the dam
was observed, including burrows and beavcr houses constructed
in the dam.

4, The present owner has taken steps to remove the trees vhich
were growing in the dam; however, stumps and root systems are
still penctrating the dam, and are now dead and deteriorating.




Vo

"
3
(Ol

o
¥

TN T U W W T W W W TN T e T T T e e A e T e D e AT an LT e LT T LTS AT AT Y O ROETR P PTETATRT R

STATEMENT OF RECOMMENDED ACTION

A severe combination of conditions could lead to failure of Lake
Clara dam at any time. A detailed assessment and recommendations for
remedial measures are contained in Section 7 of this report. In sum-
mary, it is recommended that a qualified consulting engineer be engaged
to investigate and prepare construction drawings so that the following
remedial actions can be carried out within the next year:

1. The dam should be made more stable by constructing a proper
downstrcam shell and repairing or replacing the riprap up-
stream.

2. Further investigation should be undertaken to detcrmine if
the old control structure in the dam can be rehabilitated to
act as an outlet control. If this is not possible an engi-
neering study should be undertaken to determine the most
feasible method of providing permanent outlet control.

3. A method should be developed for removing the existing stumps
and root structures, and filling the resulting voids vith
suitablce material.

4. A system should be established for round-the-clock surveillance
of the dam during periods of unusually heavy precipitation.
A formal warning system should also be dcveloped for alerting
downstream residents in the event an emergency situation dovelops.

Alternatively, the lake should be lowercd to a safe level until
such time as repairs can be made.

In addition, thc dam maintenance program should bte expanded to
include vearly control of the vegetation growing in the area of the
dam and outlet channel, removal of the animal population {rom the dam,
and keeping the 4' conduit between the two sections of the lake clear
of debris.

"
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o This Phase I Inspection Report on the Lake Clara Dam has been
reviewed by the undersigned Review Board members. In our opinion,
the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection

hereby submitted for approval.

Clordy H~Vetraad

CHARLES G. TIERSCH, Chairman
. Chief, Foundation and Materials Branch
. Engineering Division

i Y

» FRED J. S, Jr., Member
. Chief, DeSign Branch
Engineermg Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

9 APPROVAL RECOMMENDED:

P G B Eusons

JOE B. FRYAR
.4 Chief, Enqineering Division
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. PREFACE

This report is prepared under guidance contained in the
¥ Recommended Guidelines for Safety Inspection of Dams, for Phase I
- Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
- purpose of a Phase I Investigation is to identify expeditiously
ii 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 investigations, 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
l to identify any need for such studies.

In reviewing this report, it should be realized that the T
reported condition of the dam is based on observations of field ST
conditions at the time of inspection along with data available to Bt
the inspection team. In cases where the reservoir was lowcered or . ;.*144
» drained prior to inspection, such action, while improving the

' stability and safety of the dam, removes the normal load on the T7TT:T?T1
structure and may obscure certain conditions which might otherwise SN
be detectable if inspected under the normal operating environment ST
of the structure. R

It is important to note that the condition of a dam depends on
o numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incerrect to assume *hat
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 bte any chance that unsafe
conditions be detected.

{} Phase I inspections are not intended to provide detailed hydro-

o logic and hydraulic analyses. In accordance with the established

Guidelines, the Spillway Test Flood is based on the estimated

"Probable Maximum Flood" for the region (greatest reasonably possible

!; storm runoff), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway will not pass

s the test flood should not be interpreted as necessarily posing a highly

- inadequnte condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the

! dam, its gencral condition and the downstream damage potential.
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SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a.

b.

Authority

The authority for this project is derived from PL-92-367
dated August 8, 1972 titled, National Program of Inspection
of Dams, and E.C. 1110-2-188 dated December 30, 1977 titled,
Naotional Program of Inspection of Nonfederal Dams, both of
which are on file in the Engineering Division, New England
Division. The inspection was performed by Dufresne-Henry
Enginecring Corporation under Contract No. DACW33-78-C-0341
with the New England Division of the Army Corps of Engineers,

Purgose

The purpose of this project is to accomplish a technical
inspection and evaluation of nonfederal dams to fdentify
conditions which threaten the public safety and thus permit
correction in a timely manner by nonfedcral interest.
Secondly, this project will serve to encourage and prepare
the states to initiate quickly effective dam safety programs
for nonfederal dams. Thirdly, the project will update,
verify and complete the National Inventory of Dams.

1.2 DESCRIPTION OF PROJECT

a.

Location

The Lake Clara Dam is located in southern Vermont in the
Town of Whitingham, Windham County and is in the Connecticut
River basin. More specifically the dam is located approx-
imately 0.4 miles northeast of the Village of Whitingham.

Descripiion _of Dam and Appurtenances

Lake Clara Dam is a 370-foot long carth fill dam approx-
imately 31 feet high. The dam has no functional appurt.nant
structures. There is reportedly a concrele core in the dam,
sce TFigure 2 for details. The dar is overgrown with grass
and brush up to 15 feet in height. TLarge boulders and stunp~
have becen dumped on the uvpatreon face of the dam at approe-
imately the vater level. There ic also the remains of
conduit through the dam discharging at the old stream bed.

A concrete alab on the upstrean face is visible which wiy be
part of the intake to the conduit,




f.

The level of the lake is maintained by a channel constructed
in natural ground. The discharge channel is located east of
the dam on a portion of Lake Clara separated from the dam by
Town Road No. 9 (gravel construction). Flow between the two
portions of Lake Clara is controlled by a 48-inch steel
boiler acting as a culvert under the road. Refer to Figure 3,
Hydraulic Diagram of Lake Clara.

Size Classification

Lake Clara Dam has an 18-acre impoundment. The height of the
dam is approximately 31 feet. The maximum storage potential
is approxinately 252 acre-feet. Thercfore, the size categoxy
of the dam is '"sinall".

Hazard Classification

A failure of Lake Clara Dam would routce the resulting flood
waters through Whitinghamm Village. Although Whitingham
Village is a small rural community, as many as 20 lives might
be lost and serious damage sustained by 3 homes in the event
of a dam failure. The hazard category is thercfore "high'".

Ownership

The present owner of Lake Clara Dam is:

Mr. Joseph Proctor
1053 Brush Hill Road
Milton, Massachusctts 02136

Reportedly, the previous owner was Mr. Houghton Sawyer of
Whitingham, Vermont.

Operator
The dam is operated by its owner, Mr. Joseph Proctor, telephone

number (17-333-0338. His addrcss is 1053 Brush Hill Road,
Milton, Massachusetts,

Purpose

The Lake Clara Dam is prccently maintained for recreational
(primarily fishing) and acsthetic purposcs.
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The dam was originally constructed to impound and control
water for hydropower purposes.

The outlet channel from Lake Clara feeds into Lake Sadawga,
which was also constructed for hydropower purposes. Reportedly,
the abandoned conduit under Lake Clara Dam was used to control
flow in the stream bed at the toe of the dam, for other hydro-
power purposes in Whitingham Village.

h. Design and Construction History

Little information is available on the original design and
construction of the Lake Clara Dam. In previous inspections
it was reported that the dam was built between 1923 and 1928,
and that tle construction consisted of a concrete core resting
on a ledge rock foundation upon which earth fill was placed.
Reportedly, just prior to the purchase of the dam by the —
present owner (1963) fill consisting of earth, large boulders,
and stumps was dumped on the dam to increasc the top width.

i. Normal Operation Procedure(s)

Because thcre are no control structures associated with the
Lake Clara Dam, there are no normal operational procedures.
The present owner reported that he periodically employs some-
one to remove the beaver dams in the discharge channel <o as
to maintain as low a lake level as possible.

1.3 PFRTINENT DATA

a. Drainage Area

The 0.7 square mile drainage area above Clara Lake is divided
by Town Road No. 9 which runs approximately North-South through
the watershed. The area west of Town Road No. 9 is approx-
imately 0.2 square miles with an overall length of the water-
course of 0.8 miles and an average slope of 330 feet/mile. The
easterly area is approxi .~tely 0.5 square miles with an overall
length of the watercourse of 1.2 miles and an average slope

of 220 feet/mile. The hills, covered mostly with woods and a
o few meado.'s, rise 300 fecet above the pond. Soils within the

o drainage area have been identified as being predominantly

. glacial tiil with a hard pan or bedrock commonly within three
feet of the surface.
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b. Discharpe at Dam Site

(1) outlet VWorks

The inlet to the conduit has becn plugged with earth fill.
—_— There are no plans availuble describing the conduit, valves
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: or other appurtenant structures. The outlet consists of
Do two fieldstone walls, three feet apart, covered with
o stone slabs. The height of the opening is about a foot
\ and a half.

Gl (2) Maximum Known Flood at Dam Site

. No estimate is available for the flow resulting from the
: storm of June 30, 1973, but the stage reported is about
1.5 feet above the minimum elevation on Town Road No. 9.
This stage was a result of the high flows as well as the
partial blockage of the outlet canal by several beaver
dams. Historically the dam has survived the floods of
September 1938, March 1936, and Noveuwber 1927.

(3) Spillway Capacity

There is no spillway in the dam., Water discharges only
through the channcl at the southcasterly corner of the
easterly pond. This channel has a capacity of roughly
440 cfs with the pond at elevation 121.15. At higher
elevations the discharge channel increases in width from
150 feet to over 400 feet which includes the saddle
depicted in the meadow shown in the site plan for Lake
Clara Dam (Figure 1). At full pond elevation (122.7),
the total discharge estimated passing through the saddle
and outlet canal is 2360 cfs. However, the left end of
the dam has been noted by others to be 0.7 foot lower
than the section at the old outlet., Therefore, the dam
would be overtopped at stages in excess of 122.0. The
flow released for this condition is estimated to be 1090
cfs which is 350 cfs less than the Test Flood of 1350
cfs (50% of the Probable Maximuwm Flood).

c¢. Elevation (feet above crest of Lake Sadawga Dam as assum:d by

ANCO in 1961)
(1) Top of Dam
122.7

(2) Maxinum Pool

West of Town Road No. 9 - 122.7
East of Town Road No. 9 - 121.2

- (3) Full Flood Control Pool

West of Town Road No. 9 - 122.7
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3 )
Y
(4) Recreation Pool
| _ West of Town Road No. 9 - 118.2
; _ East of Town Road No. 9 - 116.9
o (5) Spillway Crest (Gated)
L (There is no spillway.)
s‘ Thalweg Outlet Canal - 116.7
X (6) Upstream Portal Invert Diversion Tunnel
;:: Not applicable
' (7) Streambed at Centcrline of Dam
91.7
(8) Maximum Tailwater
p Not applicable
‘ d. Reservoir
(1) Length of Maximum Pcol
1000 fect
(2) Length of Recreation Pool
. Same as above
f. (3) Length of Flood Control Pool
Same as above
| e. Storage (acre-feet)
‘. (1) Recrertion P(‘)oil
|
“ 216
E (2) Maxirmm I’oo“l1
! 252
State of Verniont Departnant of Water Resources estimate.
"~
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f. Reservoir Surface (acres)

L (1) Recreation Pool

-

18

(2) Maximum Pool?

iﬁ 18
(3) Top of Dam e
18 RO
Note: Approximatcly 7 acres West of Town Road No. 9 ::\ ;?“_
I 11 acres East of Town Road No. 9 o
? RS
g. Dam T ;ﬁfﬁ;
RN
(1) Iype S
e ]
4 Earth dam, according to the correspondence. 2
(2) Length g
370 feet :;-'_.'_:'_'._-'_ 'f.-::-‘
S Te

(3) Height

31 feet
e (4) Top Width
»
| 20 feet
(5) Side Slopes
. Downstream slope - 2:1
. Upstrcam slope - 3:1
(6) Zoning
:. None known
’ (7) Impervious Core
g Concrete wall, reportedly 1 foot wide at top, 2 feet wide
at bottom, thought to be 15 feet above streambed.
.ﬁ: Ascumed due to lack of local topographic information,
L[] 6
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(8) Cutoff
None known. Foundation of concrete core not known.

(9) Grout Curtain

None known
i. Spillway
(1) Type
Natural open channel - Sec Figure 2 for typical section
(2) Length
150 feet

(3) Crest Elevation

116.7
(4) Gates
None

(5) Upstream Channel

Pond

(6) Dovnstream Channel

Normal flows: 6'-8' wide, approximately 2' deep.
Overbank flows: available average width of 150' with
heavy grass vegetation aud light brush.

j. Regulating OQutlets

Plugged ~nd buried with no known plans showing construction
details.,
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SECTION 2: ENGINEERING DATA
- 2.1 DESIGN
. There is no design data available for this dam.
2.2 CONSTRUCTTON
According to the records, this dam was constructed between 1923

and 1928 of earth fill that was placed on both sides of a concrete

core wall., Th¢ core wall, 1 foot thick at the top and 2 feet thick

at the bottom, was extended to about 15 feet above strcam bed.

Above the core wall, the earth fill was continucd across the entire

section to the top of the dam. Fizure 2 was drawn, based on visual
. inspcction and the verbal descrip.ions in the records, to demonstrate

the approximate construction of the dam.

2.3 OPERATTON
The original purpose of Lake Clara was for hydropower. Since the
r impoundment has not been used for this purpose for scveral decades,
there has becn no operation of the dam. The highest known lake
level in receul years is reported to be appreoximately 1.5 feet
. above Town Road No., 9 at the lowest point, which would be approx-
' imatcly 1.7 feet below the crest of the dam.

2.4 EVALUATION
a. Availability

The design and construction records for this dam are not avail-
P able,

b. Adcquacy

The lack of indepth enginecring data does not allow for a definitive
review. Therefoie the adequacy of this dam, structurally and
’ hydraulically, can not be asscssed from the standpoint of review
of design calculations, but must be based primarily on the
visual inspection, past performance history and sound hydrolegic
and hydraulic enginecering judgement.,

c. Validity

Not applicable.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a.

General

The on-site inspection of Lake Clara Dam was performed on
June 16, 1978. Weather conditions were ideal for the
inspection; clear, temperatures in the 70's. Runoff in
streams was considered to be about average for that time
of the year. Visual inspection of the dam was somewhat
hampered by the thick growth of vegetation which is
normal for the late spring and summer months. No
emergency conditions were observed on the day of the
inspection.

Dam

The downstream face of this dam is damp or wet, and soft
underfoot, from about one-third the way down the down-
stream slope to the bottom (see Figure 2). The wet zone
extends about 100 feet along the slope between the center
of the dam and the left abutment. Clear seepage was
observed exiting from a point several feet downstream
from the downstrecm contact line at the left abutment.
This zonc of seepage extends down to the stream bed,
exiting near and around the fieldstone outlet structure.

The downstream slope of the dam is generally about 2H:1V,
but near the top it is very steep, approaching 1H:1V, It
appears that this steep slope near the top, Figure 2, may
have been constructed when the crest was widcened, apparently
following the 1961 report by Anderson-Nichols.

The upstrcam slope is not visible, although a 1973 report

by Southcrn Vermont Engineering, Inc. indicates that it is
about 3H:1V. The clopc above water is somewhat steeper

than 1H:1V, probably due to wave cutting of the unprotected
upstream face. The face was riprapped with large boulders;
however, the riprap is discontinuous and there was no filter
material evident. ‘he riprap was placed directly against
the carth cmbaukment.

L e,




The downstream slope of the dam is covered with small and
large trees and stumps, shrubs, and grass. The upstream
slope also has a few trees on it, and in one location a
10-inch stump exists just under the lake surface near the
left end of the dam.

Animal holes are numerous. In one location about 188 feect
right of the centerline of Tow~ Road No. 9, a hole on the
downstream slope extends at least 6 feet upstream, approxi-
mately horizontally into the dam. This hole coincides in
location with an obsecrved one foot dip in the crest on the
upstream side, In addition, the concrete top of the old
inlet structure apparently is located approximately at the
same location. Also observed was what appeared to be a
beaver house approximately 300 feot right of the center-
line of Town Road No. 9, on the upstream face of the dam

at the watcerline. This beaver house was apparently inhabited
by several beavers at the time of the inspection. It was
impossible to tell how far the beaver house encroaches into
the dam structure.

Appurtenant Structures

The only structure appurtenant to the dam is an abandoned
conduit of unknown size and construction. The conduit is ST
evidenced by o fieldstone wall at the toe of the dam in the IR
arca of the old brook bed. Exposed concrete was also
obscrved on the upstream face of the dam which may have been
the entrance to the conduit.

The condult reportedly included a butterfly valve which was
used to coatrol the flow. The valve apparently leakcd;
therefore, the previous owner had the upstream cutrance to
the conduit plugged with earth.

A small coatinnous flow of water was obeserved coning out of
the ficldstone wall., Also severol springs or sceps, were
evident in the arca of the fieldstone wall.

Reservoir Avea

The most significant finding is the prescice of an active
beaver population.  They have in the past been responsible _ ]
for dams along the outlcet canal which could raise the water e
level to within 3 feet of the crest of the dam. Banks around .

the reseryvoir are heavily vegetated,  Town Road No. 9 which L3
runs thirecuph the pond has viprap dumped along the road cin-
bankment. The inlet to the 4--feot culvert under Town Road 'i:a

.
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No. 9 was partially obstructed by rocks and branches, in-
dicating that both human and beaver activity was respon-
- sible. This slight blockage was respousible for raising
- the westerly pond level approximately 1.0 feet above the
invert of the 4~foot diameter culvert.

e. Downstream Channel

(1) Outlet Canal

The outlet canal has within the last three years had
heavy brush growth removed along with several old beaver
dams over a 1500 foot length. The channel is reasonably
clear of obstructions with some aquatic grasscs becoming
established in some of the quiet pools.

(2) 01d Strcam Bed Downstream of Dam

Flow in the stream was approximitely 0.2 cfs coming from
seeps through the dam and some leakage throvzh the plugged
outlet. This channel is approximately 20 feet wide and

e two to three feet deep and has become partially overgrown
with trees. The house over this streawm bed shown by ANCO
in their 1961 study still stands and would definitely
sustain catastrophic damamge should the Lake Clar: Dam
fail.

3.2 EVALUATIOX

The secpage exits on the downstream face of this dam substantially
higher than would be cxpected bascd on the assumption of homo-
geneity of the embankment soils. This high exnit point, combined
with the characteristics of the soil in the cmbankment, probably
led to the slough described in the 1961 Anderson-Nichols report.
There have not been sufficient changes made in the dam subsequently
= to conclude that it is any more stable now than at that time.

In additio., animal holes and rotting roots in the cmbankmert arc
h. both continucusly creating potential pathways for internal

erosion of this dam.

The riprap on the upctream face is intermittent and has no filter

NG behind it, a condition that should be alleviated. S -
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Water flowing from the end of the abandoned conduit is evidence
that, despite being plugged, there is still leakage into the
conduit. The springs or seeps cccurring in the area of the
fieldstone wall are indications that seepage maybe occurring
along the outside of the conduit. This condition has apparently
existed since the dam was built. Not enough information exists

on the construction and condition of the conduit to evaluate
the seriousness of the condition.

12




SECTION 4: OPERATIONAL PROCEDURES

4.1 PROCEDURES

4.5

None.

MAINTENANCE OF DAM

The only maintenance program in effect is, reportedly a periodic
inspection of the discharge channel, and, if necessary, clearing
of debris in the channel to maintain the lake level as low as
possible. The vegetation had been cut from the top and sides of
the dam several years ago, however, this has not been doune on a
regular basis.

MAINTENANCE OF OPERATING FACILITIES

Not applicable to this dam.

DESCRIPTION OF WARNNTNG SYSTEM IN EFFECT

None exists for this dam.

EVALUATION

The maintenance of the discharge channel appears to be effective
in controlling the level of the lake and should be continued. An
annual mainlenance program should be developed, to include:

(1) Cutting of all brush and vegetation in the area of the dam.

(2) Removal of the animal population from the dam.

(3) Maintain the conduit between the two sections of the lake
clear of debris.
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i' SECTION 5: HYDRAULIC AND HYDROLOGIC EVALUATION

5.1 EVALUATION OF FEATURES

a. Design Data 1ftlli}.

There is no known design data. Details of the dam and outlet
L‘ canal from the East Pond were cxamined from three sources.

The outlet channel section used for this study (see Figure 2)

was taken from a study done by Southern Vermont Enginecering,

Inc. in October, 1973, as is the dam cross section. The

3 hydraulic fcatures of this impoundment were previously
evaluated with a design outflow of 650 cfs determined by
Anderson-Nichols Comjsany, Inc. based on envelope curves of

II the November, 1927 and September, 1938 floods (see Section 16
of their report dated June, 1961). The inlet of the regulating

outlet works has bcecen permanently blocked by large amounts of

. fill and is consequently not further evaluated.

The dam is classified to be small size with a high hazard
F, rating due to the number of people and local secondary roads
which are in the hazard area. Since the hazard category is
borderline, the test flood of 1/2 Probable Maximum Flood was
selected as a criterion for this study. The computations for
the PMF were carricd out using the HEC-1 Gencralized Computer
Program. The input data computations and results are con-
tained in Appendix D to this report. The inflow from the two
tributarics was rov-cd throvgh their respective ponds. The
outflow, which is the combination of the hydrographs, results
in a test flood of 1350 c¢fs, (1930 csm). The relatively small
(1&-acre) pond offers little flood regulation for the 0.7
square mile drainage area.

Town Road No. 9 which runs through the impoundment does not
adversely impede flood flows. This 1is shown on the rating
curves for the hydraulic structures of Lake Clara in
Appendix D.  The most significant hydraulic control is the
open channel flowing from the East Pond. The rating curve
for this channel section was computed using the HEC-2
Generalized Computer Program assuming that the slope of the
|- energy grade line would be equal to the normal water surface
2 slope of 0.00427 fect/foot as determined by Southern Vermont
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Engineering, Inc. in October, 1973. The overbank n-value of
0.08 was selected to represent tall grass combined with the
stumps (See Photo No. 4) and the channel n-value of 0.045
represents the narrow silty sand channel with some vegetation
and debris fallen into it.

b. Experience Data

There is no known overtopping of the structure even though
it has been in place through four of the most significant
floods in the history of Southern Vermont. These floods
are November, 1927, September, 1938, June, 1973 and
August, 1976. During the June, 1973 flood the watcr was
reportced to have been 1.5' to 2' over Town Road No. 9. Lo
This elevation would be about 1223. This would have almost ' e
overtopped the dam and also caused water to flow through e T
the saddle shown in the easterly meadow., Water from this :
saddle will flow across the meadow and Town Road No. 9 to

enter the old brook channel dovnstream of the dam.

c. Visual Obeervations | 3 Vj

The outlet cannl from the East Pond has been cleared of the ——r
debris and dead conifers shown by ANCO in 1361, This S
represents a significant improvemeat in the outlet capacity, ’ L

There is still an active beaver populaticon which, combined ;;.}-_ﬂf:
with gome human activity, have partislly blocked the culvert ‘@
under Town Road No. 9. O

Yoy T Pat
d. Overtopping Potential

Based on a SDF of 1350 cfs the water in Lake Clara could rise
to elevatic: 122.8 if all water were confined to the outlet .
canal or elevation 122.2 if we allow for outflow through the DNC S R

- " h*

saddle and the outlet canal. Conscquently, the dam is in )

. . . _'-- R

danger of being overtopped slightly at the east end which was N
reported to have an clevation of 122. S

e. Dam-Bresk Flood [ )

If the Lake Clara Dam were to fail, a wave of water approxi-
mately 20 feet high would be releasced. This wave would travel
down a relatively steep valley for a distance of less than

3 Datum as ascumed by ANCO, 1961.

15




1,000 feet before hitting the house over the old brook bed.

The wave may remain concentrated to a 40-foot wide path
which would result in depths of flow being 5-7 over the
road. Depths of this magnitude would cause damage to the
town highways and two to three buildings at this impact
point. The remaining structures in the Village of Whiting-
ham would not be damaged as they are more than 10 feet above
the stream bed.
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6.1 EVALUATION OF STRUCTURAL STABTLITY

SECTION 6: STRUCTURAL STABILITY

Visual Observations

Based on vizual obscrvations onc cannot evaluate the structural
stability. However, there are no cracks, scarps, or movement:s
now evident to indicate structural instability. There ic sonw
evidence of the past slovghing that is recorded in the 1961
Anderson-Nichols report. One 6 inch tree is bowed (concave
upstream) as if it had been tilred downstream and then grow
towards the vertical. This tree is in the central part of the
downstream slope.

The aniwnl hieles, rotting tree roots, and intermittent upstrean

riprap all indicate that failurce by internal cerosion is a S

pos.ibility. The combination of these weak features and the S

high water Tevels within the dam make this daz subject to p -

potential failure at any tine that a severe conbination of

conditions ocours., Lo
U

Desipn and Construction Dara ER

There are no desion and construction data on which to base an
evalustion of tabiliiy of this dam.

Cing Records for the Dem

1

There are no operating recond  for the doam,

Post-Construction Chonoes

At come time prior to the 1961 report by Anderson-Nichols, the
downstream face of this dan sloughed to form a 3 foot high
escarprnent just downstream of the crest. At that time the croest
was 10 feet wide. The slough extended 25-30 fect downslope and
was about 30 feet wide. This slouzh was wet and soft.

Subsequently, this sloush was cither covered or trimmed to a
smooth slope, and the crest was widened to 15 to 20 feet, as
it exists today. The character of fill usced is not known. The
many old stumps prescently on the downstream slope indicate that
whatever fill was placed was not very thick, and no grubhing
was done in advance of [illing.
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Thus there is no reason to expect that the ~=tability of the
S downstream slope is any greater now than it was prior to the
E: old slough.

e. Scismic Stability

The dam is in Scismic Zone 2 and need not be evaluated for
earthquake induced stresses, according to the USCE Guidelines.

' S
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SECTION 7: ASSESSMENT, RECOMMENDATIONS/
REMEDIAL MEASURES

DAM ASSESSMENT

a, Condition

Bascd on the records and the visual inspection, this dam
requires remcedial work to improve its stability.

b. Adequacy of Information

The lack of indepth enginecering datua docs not allow for o
definitive review. Therefore the adequacy of this dam,
structurally and hydraulically, can not be asscssed from

the standpoint of review of design calculations, but must

be based privarily on the visual inspection, past performance
history and sound hydrologic and hydraulic engincering
judgement,

c. Urgency

The remedial measures should be carried out this season, or
measurcs should be (nken to partially drain the lake until

repairs are designed aud constructed. A combination of wet
weather and other conditions, such as an animal hole, root

hole, or a frozen dowastrecam face, could lecd to failure of
this dam.

d. Necesgity for Additicnal Information

The additional investigations described in Scction 7.2 below
are necessary.

RECO:DENDATTONS

It is recommended that an engineer qualified in the design of
carth dams be enjpaged to investigate and design the items listed
below and that a contractoy be cngaged to reconstruct the dam
according to the design:

(1) Removal of roots.

(2) Partial excavation of dowvnstream slope and placement of a
properly filtercd dovnstream shell with drainage provisions,

(3) New riprap protection {for upstream face.
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{4) A control structure to allow the lake level to be varied
and to allow the lake to be drained in an emergency con-
dition, or for periodic maintenance.

—

7.3 REMEDIAL MEASURES

a. Altcrnatives
Nonec.

b. 0 & M Maintenance and Procedures
L A systematic program should be developed to cut brush from the
entire dam at Jeast annually and to monitor and eliminate

, animal activity in the arca of the dam. 1f the aniwal holes
l are not controlled, design provisions should be made to render
i such holes harmless.  In addition, the arca along the outlet
canal should bLe mowed annually to keep the overbanks clear of
bruch, and the 4' conduit betwsen the two lake sections should
be kept c¢l.ar of debris,

[ 4 Arrangements should be made to have a local resident provide
24-hour surveillance of the dem during periods of unusually
heavy precipitation. In the event an emergency condition
develeps o procedure should be formalized with local officials
for waruing residents downstrcam of the dam.
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APPENDIX A

VISUAL INSPECTION CHECKLIST
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1 of 10 4
’ "VISUAL INSPECTION CHECK LIST -
PARTY ORGANIZATION . -

PROJECT LAKE CLARA DAM DATE June 16, 1978 ' A0 @

TIME _ goqq . R

WEATHER Clear 70° SRR

. .
W.S. ELEV. U.S. DN.S. ST

[ ;]
ol
!
I

v
st
e

P )

FARTY: | STl

s

r

. KR

. 1. Walter Henry D&Y 6. . @ 4

2, John Spencer N&I 7.

3. Morris Root D&Y 8.

- 4. Steve Poulos Gi'T ' 9. e

o PROJECT FEATURE INSPECTED EY REMARKS 3 j{.;;J
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PERIODIC INSPECTION CHECK LIST

PROJECT LAKE CLARA DAM

PROJECT FEATURE

DISCIPLINE

Geotechnical

DATE June 16, 197%
NAME
NAME S. J. Poulos

ARFA EVALUATED

CONDITTION

DAM EMUBATRMENT

Crest Elevation

Curren! Pool Elevation

Maximun Impoundrient to Date

Surface Cracks

Paver ut Condition

Movement or Settlerent of Crest

Lateral Movenent

Vertical Aligan ne

Hovizerta b Alicnmont

Conditiom at Abutment and at Concrete

Structures

Movereat of Structural

Itens on Slopes

Indicaticns of

"

Trespacsing on Slopes

Slougliing or Prosion

Abutmonts

of Slopes or

Rock Slope Protection = Riprap
Failure:

.
Unusual Movemoent

near

or Cracking at o
Toes

Unusual Fwbankment or Downstrean
Scepage ‘

None observed.

No pavement. Grass ond shrubs.

Approx, 1 ft. deep dip in crest
of centerline of town road.
crestline is not deprensed.

185" rt,
Downstrear

Not possible to discern.

See above. Toe irrcegular te discern.
Too irrcpular to discern.

Teoft shut. contactl:

ne oscepape obscrved, == .
Pt., ahut. contact: zone oi sccepags start.. ' _‘.1
slightly ds of contact line and extends .
along contact down to outlet structure.

Nooindications of movement obsorved i
—_—
Freo access.  Several animal holes. At ' ‘

about 188 1t. rt. of road one hele ex-

tends into ds face at least 6 ft. Anoth.

hole 255 ft. rt. on us side. Cooe
US slope slightly wave cut at water level. - - 7
One 6 in. @ tree on ds face is bowed dovn- @

stresm in vicinity of old slough noted in |
correspondoence. '

Riprap is discontinuous., No filter mate-
rial apparent behind riprap.

None

{
discernable : ®

Duwnstream slope in central portion of
dam is dawp or wet 2/3 of the way up
from the toe to crest.
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PERIODIC INSPECTION CHECK LIST

PROJECT LAKE CLARA DAM

PROJECT FEATURE

NAME

DATE__ jyupne 16, 1978

DISCIPLINE Geotechnical

NAME S. J. Poulos

AREA EVALUATED

CONDITION

DAM EMBEANKMENT

Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

Vegetation

None obscrved.

Outlet conduit could act as partial drain.

No other drainage features found.

None
None

Numerous old stumps to 24 in.
stream and do astream side.
stump underwater upstream,

siz¢ on up--

One 10 in.
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PERIODIC INSPECTION

PROJECT LAKE CLARA DAM

PROJECT FEATURE

DISCIPLINE Geotechnical

CHECK LIST

4 of 10
DATE  Junc 16, 1978

NAME

NAME S. J. Poulos

AREA EVALUATED

CONDITION

DIKE EMBANKMENT

Crest Elevation

Current Pocl Elevation

Maximum Impoundment to Date
Surf{ace Cracks

Pavement Condition

Movement or Scttlement of Crest
Lateral Movcuwent

Vertical Aligument

Horizontal Alignmoent

Condition at Abutront and at
Concrete Structures

Indications of Movewmeut of Structural
Items on Slopes

Trespassing on Slopus

Sloughing or Erosion of Sleopes or
Abutments

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracling at or
near Toes

Unusual Fubanlment or Dowastream
Scepage

Piping or Boils
Foundat ion Drainage Features
Toe Drains

Instrumentation System

None
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PERIODIC INSPECTION CHECK LIST

PROJECT LAKE CLARA DAM

5 of 10
DATE June 16, 1978

PROJECT FEATURE

NAME

DISCIPLINE Geotechnical

NAME S. J. Poulos

AREA EVALUATED

CONDITION

OUTLET WORKS -~ TINTAKE CHANNEL AMD

INTAKE STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Couditions
Rock €lides or Falls
Log Boon
Debris
Condition of Concrete Lining
Drains or Weep Holes

Int:ie Structure

Condition of Coacrete

Stop Logss and Slots

A . . - LI . . R - l..‘- -t . .
HE AP W LIPS, DRI, ¥ . U, DU, IR/ URIR V- TP S iy A W WAL W

According to records, the intake structur
was filled with earth because the outlet
valve (butterfly) was leaking. Structur.

not now visible, although it could be the

.concrete noted about 185 ft, right of

9.

centerline of Town Road No.

N/A
N/A

/A
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PERIODIC INSPECTION CHECK LIST 6 of 10

PROJECT LAKE CLARA DAM DATE  June 16, 1978

PROJECT FEATURE NAME

DISCIPLINE__ Ceotechnical ‘ NAME  S- J. Poulos

AREA EVALUATED - - CONDITION

OUTLET WORKS - CONTROL TOWLR

a. Concrete and Structural ﬁone
Gencral Condition
Condition of Joints
Spalling
Visible leinforcing
Rusting or Staining of Concrete
Any Scepage or Efflorescence
Joint Aligninent

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion of Steel
b. Mecchanical and Electricaol

Air Vents

Float Wells

Crane loist

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection Systenm

Emergency Power System

Wiring and Lighting System
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PERIODIC INSPECTION CHECK LIST 7 of 10 |

PROJECT LAKE CLARA DAM

PROJECT FEATURE

DISCIPLINE Geotechnical

DATE June 16, 1973

NAME

NAME S. J. Poulos

AREA EVALUATED

CONDITION

OUTLET WORKS - TRANSITTON

AND COIIDULT

Genceral Condition of Concrete
Rust or Staining on Concrote
Spalling

brosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

Not functioning. See page 4.
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. PERIODIC INSPECTION CHECK LIST
. . 8 of 10

o ‘ PROJECT ___ LAKE. CLARA DAM DATE __ Jype 16, 1978
Ry PROJECT FEATURFE ' NAME

- DISCIPLINE Geotechnical - NAME S, J. Poulos
AREA EVALUATED - CONDITION
& OUTTET HORKS - ONTLET STRUCTURE
AND GUTIET CHANNDL
. General Condition of Concrete Stone walls about 3 ft, apart with flat

stohe lintel on top.
' Rust or Staining
) Spalling

Erosion or Cavitation

Vigible Reinforeing

Any Secpage or Efflorvscence ; ry q

|

Condition at Joints

o
Drain lioles P
.. Channcl P

: .
Loose Rock or Trees Overhanging No rocks. Overgrown with trecs. e .4

Channcl. R
Condition of Discharge Channel Fair i '_-'__-:.*  _.‘.‘
P T
- [P
| .9 ri!‘
- Small flow exiting from outlet structure, - 7. 71
": perhaps 25 to 50 gpm, even though intake .- el e
- was plugged. Rust colored bottom in RSN
outlet channel.
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PERIODIC INSPECTION CHECK LIST

LAKE CLARA DAM

PROJFECT

9 of 10

DATE _ June 16, 1978

PROJECT FEATURE

NAME

DISCIPLINE Geotechnical

NAME S. J. Poulos

AREA EVALUATED

CONDITION

OUFLET_WORYS - SPITINAY WEIR,
APPIOAGH AKD DISCUA VE_CIANELS

a. Approach Channcl
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls
General Condition of Concrate
Rust or Staining
Spalling
Any Visible Peinflorcing
Any Secpage or Efflorescence
Drain Holes

¢. Discharg:- Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channcl

Floor of Channcl

Other Obstructions

None
None
Lake botiom

None

None
Noue

Silty bettem where water is flowing.
Remainder, at higher elevation, is
grass, siumps and low shrubs.

Beaver dam on higher elevation portion.
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~ PERIODIC INSPECTION CHECK LIST 10 of 10
PROJECT LAKE CLARA DAM . DATE June 16, 1978
" PROJECT FEATURE . NAME
- DISCIPLINE Geotechnical NAME S. J. Poulos
AREA EVALUATED . ) CONDITION ! e
'i OUTLET WORKS -~ SERVICE PRIDGE *
- a. Super Structurc None }*1..~.ﬂ:

Bearings : - R

HEE -3
l Anchor Bolts : ) !
. Bridge Seat ' o

Longitudinal Members

Under Side of Deck S

I

- Secondary Bracing . |
} v-. N .~. .

- Deck i'.(i}};7f]

Drainage Systen

Railings
Expansion Joints

Paint

b. Abutment & Piers
=2 General Conditon of Concrete
Alignment of Abutment

Approach to Bridge

- Condition of Scat & Packwall
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APPENDIX B

Listing of Design, Construction, and Maintenance Records
None
Copies of Past Inspection Reports

1. "Inspection of Clara Lake Dam Whitingham, Vermont' by
Anderson-Nichols and Company, Inc., June, 1961,

2. "Amein ded Report Lake Clara Doa' by Donald H. Spies, Dam
Construction Ingineer, Vermont Department of Water
Resources; February 3, 1972,

3. "Engincering Roport on Lake Clara Dam and Outlet Canal"
by Southern Vermnont Engincering, Inc., October, 1973.

Listing of Plans
1. Figure 1 - Lake Clara Dam

)

2. Figure 2 - Lab. Clara Dan, Typical Section Dam and Discharge
Chann -1

3. Figurce 3 - Lake Clara Dam, Hydraulic Profile

(4]

4, TFigure 4 - Village of Whitingham Strcet Map
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CLARA LAKE DAM

1. General - History of maejor floads in Vermont indicates that

——

loses of life and extensive property drnage have beon experienced.

Structural failure of m-ny cxisling dems has confributed sigaificantly
to peali Jood flovs avd wesocinted losres.  In greneral, these {ailuses
. resulled from insdequecios in spillvey capacities, structursl desipn

endaannltecavce rapr’r. To minireize floed demie pes associated with

pososibie Sfare Jrin Juilaees, the Water Resovrces Divisicon of the

Yermoerne Yeter Coosrnorvition Deard 1s dixr Jled to ua“exiake a proyram

ol peviodic lunraction of cxluling doms. The flme of Anderson-Tichels

it

& Comypony, Ivel Fas Leoco rotained to aeegict the Board in pesforming

fons and eveinating the adequacy of the siruciures. A

visval ciovminclion of the Clorn Lake Dawn vite was ade on

May 18, 1901 Fhactopvaphs faken dvring the cxomiyrtion ore aprended

2. Yuarpoce - The papote of thic roeport is Lo '
(1) Svarvovize L nvestieation of Clara Lotlie Dovn and Connl

inthe Townohlin of Whilingbam, Wird.on Cownty, Vermont.

(L) Dveluntc the adeguncey of the dnu and crnnh

{¢) Recoinrnordd (o thie Doned fpprovricte scion to be tiden in

view of the floed b rdn ancociated vt the oxintin:

)
ooGaan

Srer ol
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3. Scopc - The scopce of this investigation includes a field inspection

of the dam structure, the reservoir arca and the outlet chanuel, an

office review of survey dota furniched by the Water Resources

of the Vermnont Stote Woler Con:ervetica Doasd, studics to determine

the fdeguacy of the dara end faci¥ities for pasging flecd flovs and o

swronporizing the vestiprtions,

FOepont

4. ¥Fho Ty 186, 1961

]:'. wroors tolion oo L ,

WY, 2, T et
showe he foitaein

.
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1 . s
wolts on tha uplLired

es nad

; .
pvtoemicnsive provah of tre

Faolooy: D enriluit ard brook charnel ot

pL :(H. 2 -

dU VOIS

trenry toe of dum.

Vhetorennh Noo 3 - View of crnal cod fallca timboer obotructing
{low froay 3 o T oaleer Codavicn
ow Jren Clera Loke to Lake Soanwgn.
. - 4 Doaner Ed . "~ [ . ot o,
Photorennh Noo 4 o View of house over breok chinunel appyonimate

2,006 foot dovy the daaa,

~ . r
olrcarn of

shed tribat vo the dom
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448 rereny or 007 sovare radile of which s Iarge part
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level. The shape of the drainage arca is roughly rectangular, with the
most remote part about a mile from the northern periphery of the

lake.

4. Site Descviption - The dova jo loccted inthe Tove, Lip of Whitingl.om

about two-tenils of & vo'le vorth of the Village ~f Whitinrhem, and

' L U [P ¢ . .. PR B rih Po P . -
i avwots Jour- toenths of & 1o ot of Le i Codreoonl The lake, or poud,
| -4 A - b H . - ‘Y P AP o ea
* ercelad by thaa Qo iy oz in vhepe, wirh & surface aven
z of aluck Th neren, Woo donm Lo et tue sonv hiwe it corver of the pend, and ‘
%
. . T s [ - Fn o o 1 \ e oy - .+ 17 me 1 1
; Aoror AL G e fnrem Lousos runs neriberdyv theeouoh the l
. RS ~ " " ~ . Al - . I TR h " - ‘
N MOSLLWEY T oL U G T A ~foct Aitonctoe stocl Pepe Sooves to :
. '
] - - . “," .- . I S PP RS ) - l
po vormes] diteh e wrder the wond Decon the voost gide {o the ]
i
cone i of e paels {Hon TN ILH I :
|
" e ik 1. v ere £ vy ~d e N B RN Lo T GO SR { - pe sy ey ey -
/. Detore the doan wee constrectod, the water Jvearmn Lhe tribuiary i
+ ‘
; ;
! N o oY N O o '
, Groioape arex pusLed coberly from il e dam <o to join the oviilow
f
!
' N - N “
[raer Lo Baceww g
, .
T ASWFRRSETN FRURE SRR SRURNRN S
i
! From Cleso 107e i
:
]
i

carried by a nive Jine fo coaeycie elec ric poveer ot o yoveer houne
7/ I t o

locitad wa-torly of (hn Villaoe of Whitinolbom.
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8. Structure Deoscription - The dam is of earth {ill construction with

a total lencth of approxiimntely 370 feet, top widith varying {ro

- to twelve feot and a maxinn the brook bed of shout

31 feot. No pline of the stoucture were made

Sawyor bt the darn woes bheild #hoet 1923,

.o 3L e T PO . RS . Demor - P N
Ita covniruciion con'aled of ©ocor core rosiing on o Lodos rock

Do VOLICH o0t

fov: D ticue

conduil throv

waorner b 1

s
wonon top ana

Intpecied, poconc:ote o it

opui ot the Ao wns Yool SRy o the veel

donvonotros o w0 of ilie dam.
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- Flat pieces of ficldstone resting on these walls span the opening S
clveean thom. These stone slabs serve to sunport the carth {ill

ce Fhotograrh Moo Z2.) The length of thic

over thie counduit.

B cera’l could not Le detosiained. The height of the opening is .

aboul Loh o, A very Connll emouvad of clear water wog {loveing SR

frovn thi condnit.

10.
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- clecavage plone var about thyeo feet. The slumped aren extende

down aJong the slope o dictonce of 2501 30 fect, and parallel to the

ad i alovee of cbout 20 feet. The enith was soft

N 1 4 - . i .. 2, - -3 - - e . - 3
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approximately 1,200 fcet dovwnstrcam of the entrance to the canal,
the conifers in the vicinity of the channel had Leew killed, and many
of them had fulloa doveny, go that the channel was sieardy covered with
fallen treces. {Seec Phologyaph Moo 3. ) The cannl is avoul cight ox
ton foctvride vt ooncamhinun depb of abont 15 Jeat, (See Exhibit
T, Scellon s oo d 100 Ohe fiow din (e eannd was very slupgini
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lake. With wiler at elevation 121 , or only onc foot below the top
of tLe love part of the carth dam, no water would flow through the

godale.

15, The civcharpe capncily of the canal in ite preseant condition

con ned be scenradody covovlon, bocenze of the trecs and brush

thot obavrech Jove Witk oo Fost of Trochoard of he dran, the
dicelvrge capncity throvsl the connl is eutivanicd to be Yens than

250 of sy rroscebie desd o Sl oo,

1o, Jniwelorm Cornd Lo A flond records ave not

evorte U Jos fhde slroara, en s dyvsie Wit mnle ot maniinum SLoas

ol woooxd on per iy vatershicds it sivalin e bordullngle chorncieristics.
o Coontes of vemoll sor thie 1907 tadd 1938 Tood ponlis were plottad
Lo T b dye T r e pr e o Jogaritamic po , et far envelope curve

Lo Tl Plaori tlon curve, it seen Soved that o rvnoff of 646
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from 119,40ty 120. (0. The existing culvert, four fect in

dicmcter, crocsses unier the road ot the nortic ent of this low
slretch, Theye dey (herdfor o, avople capuoity to pres the indlow
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= () The fallen trecs and debris be cleared from the
canal and adjacent banks, and that a watcerway be
crcated in the canrl adequate to discharge 650
: cubic feet per sccond witis one fuot of frceboard
.. at the doam.
(b) The trees and Lyuwsh on the top and downstream
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AMENDY" RETOR

LAKE CLARA D/M

Febroary ! 9] Donal< . Sples
Do Constiruction Fogincer




The purpose of this report is to update the information given in the
1961 report by Anderson-Nichols & Company, Inc. Since that report, the
dam has changed ownership and it was principally due to the concern of the
new ovner for the safety of the dam that this investigation was undertaken.
There was also some concern by the Town Selcctmen for_the dam's safety
and about the flooding of the road.

The investigation irncluded twe field trips and an of{fice review of
the inforuaticn gathered., The first trip was on November 19, 1971 and was
only to 1"tz visual ol zervations. The second trip, on December 14, 1971,
was to malie a teopographic survey of the dan,

As a result, the following amcundments and additions are made,

Paracrach 8. The present survey indicates that the height of the dam is

approxnimately 35 feet and that some fill had been placed co as to increase
the top width,

Paragraph 9., The concrete box is no longer visible and is assumed to be
covercd over by the new fill.

Paragraph 10, The top clevation is essentially the sawe., The top width

has b.>n incrcased to about twenty fcet and is fairly constant over the
entire length of the dam,

:

Parapraph 12, No investigaticon was made of this situation this time.

Paragraph 13, No field investigation vas wmade of the canal this (inc,

Horever, measurencnts were made of the culvert under Verment Re 00,

This culvert is dovastireaa of the control scction of the canal,
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drajnage area above the culvert, including that of the lake, is 0.85 square

milCo

Paragraph 15. If anythiig, this condition could only have worsened due to

the continued brush and tree grewth, Also, according to the present
owner, there is & coasiderable amount of beaver activity in the canal Vo T

arca. The capacity of the culvert is estimated to be about one-half of Vs

.
SN

the possible floo! runoff for its drainage area. . ~

Parapraph 19,

[}
}
!
Lo

Subpayaaraph (a) - The canal should be constructed to allow three

3
SOUIRSU

i )

fect of frecboard on the dam. , —

" R

: Subparagreph (¢) - This report used the formula W+ % + 10 from :?;;E:usw
Chapter 5 of Design of Small Dams by the U. S, Department of the ;:?;:;;j
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ENGINEERING REPORT

ON

LAYE CLARY D700 270 OUILIT CAZN,

by

SOUTHERN VERti0.T

19 Hrrris YPlace

Brattleboro, Vermnont 05301

October, 19273




SOUTHERN VERMONT ENGINEERING, INC.

o Civil Engineering .

o Surveying and Mapping o
o Soil Boring and Testing e

qu 266 (Vernon Rd.)
Brattleboro, Verinunt
05301

Mr, Jaceph Pro:xtox
1053 Brush Hill Rcad
Milton, Mzssachusetts 02186

Dcar Hr. YPrector:

Tel. 802/257-0274

802/254-5910
evenings

October 2, 1973

in acecordeonce with our agrecnent dated Jul- 11, 1973, we
are subnitiing ovr veport on the Like Cleva Dam and Qutlet
Cancsl toceth oy with recoarnended improvemnents and estimated

cCOosis.

For convenience r1d brevitry,

Sumr.ary of Conclusio: s,

Reconmnendations and Acsociated Cousts follows this letter,

This tepovt can be uned ag 2 barsis for initicting a mean-

ingful propgrem of improvenents

tecnance of Lake Clera Dan and

end centinving future main-
OQutlict Canal.

Should you desive fvrther asaistance relative to the Dan

or find a more dctatled study
neccessary, do not hesitate to

5

'Diy o

at the dam enbankr.cnt itself
contact us.,

Very truly yours,
S0. VERMONT ENGIKLERING,; INC.

b D
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SUMMARY OF CONCLUSIONS, RECOMMENDATIONS

AND ASSOCIATED COST ESTIMATES

From the resvlts of limited studies mnade on the Lake Clara
Dam and Qutlct Structiure, it is concluded tihat:

1.

Tt

1.

3.

v e

wn
-

)

Desien flood flovs of 650 cfs can not be pouscd dy the
Qutlet Canzl without creating an unsoafic conuition ot
the De:i.

Lives and prepviy in jcopardy auiring {lood conditions
warrant ifauprovewznts to the facility,

Safvty of the donn e7n be substantinlly ernhancad by
fmprovouents to the outlev can. o

The dan and outlet ¢rnal acht as a flocd contvol strin-
turc,.

The inpceuedront bebinrd the dam is an cisting recroo-
ticn) {fo21i0 ity vsed by the public.

Lorc benefit vould bLe devived I—om the inprovercent of
the facility Chen elinination thereof,

s, therclore, syoconnended thot:

lirrove:.ont of th

¢ outlet conal be initisted immediate-
1y, The cctimrted c

ost is $4,500,

T2 downitrean slepe of the dan embankrent be clearcd
of all brush and trecs and Lha stumps be reaoved,
The csti.csed cost i1s $550,

A adinterance propran be irmediately initiated to riow
the dem epbankaont, t» noew the outlet canzl znd to

¥

witlen and curtaanl beaver activity in the cutlet canasle.

N

A five veur pronyraen be sct up to improve and ctabiline
the cnbintnent. The cstimuted ccest is $7,175.

The freiilty be offeved to a municipel or State arereoy
as thero Lodliers are wuch better oranized to niintoin
coch 2 ctvuetuire . The benctfivs derived from tho darmyg
botihv 20 a flocdt ¢.otocl gtructuwd and & vecveotionai
farllity, are enjoyced by the publie, Tt, thevefore,
would sccor cquiteibrle that the pubiie shove in the coct
of muinvceianco. ) '
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ENGINEFRING REPGRT

oN

LAKE CLARA DA AND OUTLET CANAL

PURPOSE

The purpose of this study is to deternine the safety of
Lik2 Clava Dam and the ability of the outlet canal to pass
fiood flows, to make reconmendations for necessary improve-
ments and to cstinate the costs of constructing the recon-
mencad iaproverents and moedifications,

SENIVAL DESCRITTION

- J.ake Clara Dam and Outlet Cannal vas constructcad

19406 and 1928, Accordiup to the previous ownew,

hton Saw:, ©, who assisted in the din's conntructior,
concrete core was built to an elevation approximea-
feet above tiho stiream bcde The concerote core is
repoviecdily eone feot thisk at its top a&nd about two fret

thick at the bottom, Farth f1ll was placed en both sides of
the core vall and brousght up ovir it to on elevation apuresie
rateiy 20 fcet above the svrenie bad, The originel coastruce-
tion of the esvtn enhant nt resulied in o crenss<section vith
a top vidtn of avu: winsetely 10 fe t, dovnstroan slope of

2 herizental to 1 vertical ©ad upoey oo slonts of 3 herizontsal
to 1 vevt o o, Thae tota) leonetv' o the erbrninsnt section is
aboutt 370 {vxt fiun the touwn vood in A westesly ditection toe
the HWost shove of th - inpooadout, The mewinvm depth of wator
in the ¥0«rcve inponur iy ot s approxivotely 22 feot leocated

in the ¢viginal streerw chennel sore 150 feoe from the water's
edre at the daon,

oo
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The origins) concstyuveotien ircluded an outlet sthructure at the
dam veportedly coasisiuingt of vertical concrete pox with a
vilved pipe 2t the bottow poossine throew-h the cencerete core

to ¢ stounc culvert wvhich cutlets in the original strean chone
nel ot the devwnotryenn Loe of the cnbonXknont, no vecond ia
avail:Vie indic-tinege vheve the pipe chas and the stone cul-
vert bheplirs, Ui sire ol the pipyc, the type of valve iastalled,
or the rrnount of fluctuaticn, I{ any. thit this outlal crrianie-
et efforded, Preblenn were concoeu: “ecod wiirh the valve leake
ing, conscovertly the hew strouctr oo was 313cd with cavth to
sceel cff the leoaly velveo A waialdl ooovine of flow win notva
during an dnspeacion ia Adupvct, 19730 ceniny frea the stane
culvent, re Sauyer repoyiod thot o o hichevales o gonring v
cncountoered by o Lo e rvocolk in tho oviping) rtreay bod jret
downs oo ooy the conevete cora (L Lo ting of eonLtruclion.
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In recent years, following the report on the dam prepared

by Anderson, Nichols and Company in 1961, fill material was
hauled in to increase the top width of the dam, At the
present time, the dam section is between 15 and 20 feet wide
at the top. The concrete outlet structure is complcetely
hidden, Heavy stone fill has becen dumped along the upstreamnm
vater linc.

The precscnt normal lake level is approxinately 4 feet belou
the Ligh peint on the top of the dum ¢rv approxinatle clevation
122.0 FSSULid survey datune. The azsumed datun is refevenced
to & breoiize tablet in the bridge cover thne sorcan at the out-
let to Leie Sadav, 3 asasumed etrevation 100,00,

Vhere the dam 33 at its greetest height, the downstrean

slope is catuvrated 2t 2 point cpproxinaetzly onc half way

fron the tep toe the toe, AL sonme time prioer to the Anderson,

Kiclheols survoy, this saturatcd condition csuscd & slepe fall-

vre ol ¢ sccetion of the down:trvcm sloepoe This fziluve ccCurr=-

1ved in tohe fore of o ¢lide duving which the 111 nateriasl with

e crec. vive welso content fleowcd dovn tae slope ov
i

<
stocyy ¢L.ee U the top and {laiter wrea r2azr the bouton,

A7 ¥ (7 s
PRrAN VI NS 5 AN 0

The Covoer vy sTare ¢of the daw i beeconing overpgrewn with
tece s,

The Gt Cops? = The autlel eceoual {levs from the souvthoasies
1y cesoow e v inpoursment 1n oa soeubtherly diroction to Lah@
Sadar o, Frow 1ecent olaosvations, 1t sppaars that this Canal
vis ocoanlovely cdoas ot of troean to g wvidith of epprmoninatoly
150 7ot d ocut cbovt 2 feel belew erigsinal wwade for the

Ia

..
rn

Tiv:t 1,000 {eou, The choen o7 i steut 2,000 fect in loengt
fron Laldes Cloara Co Dovie 10u,  The firast 6008 feet sloprs o
approxic. el L2 [ene pry 1,000 fecte  The slope incrcouases
to b Ut /./) icet pew 1,050 feet to the road crossineg, The
ctreem ponoscs bonesth the hichuey throuh a conerete Lox cvrl-
veurt . Thae culvert v nobt Taivge encuish to pass expected {lo-
flovs buo 15 Jooetod Do cnenpgh bejow the 12ke so that Lt
wourld liive nroe dotatroentsl o alToct oa the lToke dvvir, Tloud
LU [0

At tie porereont tire  thoe ovtlen cenrl s yestricted Ly brove s

e sl bew bohizrng the wuilerens Yon bheeswen S, thoe
canat hi o beoen ol te sTlevly £330 10 vith sodimont o tier:
conoor ot Y the el el v cersl s a bracis 10 ox 12 {ao.
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ADEQUACY OF THE

DAM.
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The overall dimensions of the embankment structure appear te
The general section through the dam, if the

b2 sufficient,

desta we have been
weak characteristics

able to obtain is correct, may have sonec

Firstly, the concrecte core was eviden-

tly rot continued tn the full height of the embankment section

and there has
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selected materials nt
arth and rock
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the dam hns ap-
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e voie Fhoe siooprs siope neor tiic top
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: ADEQUACY OF THE
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OUTLET CANAL

in its ability to pass

ously high wvater conditicesn at
have becnu constructed acrosses the entire width

low beav::y dams
of the origpinal
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At the present time, the outlet canal is saverely restricted
flood flows witnout creating a danger-

the dam. Appreximately sevea
¢sjen, these dams have been
The width
ranpges from 10 to 15 fect and
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. e
paths through the 3tructure if allowed to become well estab- )
lished; therefore, the stumps of the trecs now on the embanke R

- ment should be removed, Stump removal should only be attemp- _ o
ted when the water is at its lowest level. ® ol
B
A five yoor improvenent proepgvam should include determination IR
of the anmount and typs of granular slepe stebilirzestion neccs- e i
sary for the dovnstreen clone of the orbankrest and placercnt LT
of this mulervial, SR
& . - L . . o
Rouri estinrtes of materisals invelved to stabilize the dan's : -
N ecnbonliacs In cricical arcas arve as follows: Exczvotion -
200 ¢uv. yde, Stoac {913 « 200 cue ydeo, Granules fill « 1000 |
cu, 3d., ¢ Crustiod vock - 50 eu, yée, Inporvious fill - R
. 200 cu. y .o, noanming and Secding - 2000 sq. ydo o
LSTIM.TYD S037 2 OF REIOMTNDY G YTMPROVIIITUT S -7‘-7'\
Coan: i Rilirbilitocicon R
~ Cleoyins and fPurping Lrush $1,000 ".H'n‘,
Leooven Lo Denoclicion end Cradivg 3,000 - N
Scro o n 500 e
T . »1
TOT/L $4,5060
Do Ioe oves et ® o,
Stens i . .
- Cle., ;miv o o3 S0U v e 1 $ 500 :
feving 50
TOL L $ 550
Sleove o7
By e OO G vy, 0 2.50 $ Lun
o Coovrl oo B33 1000 ey, vl @ 2,050 2,508
St P (o™ e 26Ty Zu cucvd s E 0D 1,200 : S
Coosbord Booi (69) 50 cu, yde @ 7050 a7s T
Lo o ALY 200 cue yd ., (03,00 60N0 © .51
Lot oo S P00 s, vde & L.0C 2. 004 . ST
1 ‘» J
L TG 87,175 e e
!‘A' ’ i . ] S~y . .
| CEC R S O SR o e Lo sun sty o oselve Lthe variceue : 1
pLool SIS TR bothe Lok Ceone bon ond Owidew Caneldy, R
- 9 ;.
ST
N .,\':"
. A
° ® L ® o ] [ | | ] ] ] ] |  J ® L)
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One suggestion has been to drain the pond and breach the dam,
1t is estimated that if one were to use a 2500 gpm engin
¢civen centrifugol punp that it would require between three
wvweeks and a month of relatively dry weather to drain the pond
runiing the punp continuously. A rough estimate of the costs
involved yields figuvres of $3%,000 for drainiug the pond and
$4,500 for breaching the dane. While veing quitc costly,
penefits derived from the pord's existence vould be sacrifi-
ced, Kamely, the fact thot nrot only is this body of water

an excoellent recrexiisnal facility but it also is a very
irportient flood control structure proiccting the small hamiet
of VWhitingham. Jt would not seen to be a reasonable solmnution
to alloew the strenp o rTun apedin in its natural watercourse
as pote:rtial dewans by anticipated flood flows wourld bo
QXCCTLLIVE,

For the reascn piveuw 2bove, we wonld net recom ¢nd cenctirTuce
ting an cncrgoney srillway

at the diile !
Pertial dyoinirtg of the pontd and constructins the tep poarticen )
of concraote coure is ancther glternutive. I7 uplimitcd Sunds A,
werae availeble, this would naYe foouibie tho inclusicn of . h-
gsonmy methoad %o control the nond's level, bhile thiz option o]
is ¢ttiyaciive, the ascociated ccorts of an escimnted $20,000 L]
to $25,000 seon to outiaoigh the bLenefit of linmited level .
conuiroel ot the da.
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APPENDIX E

Information as contained in the National Inventory of Dams
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