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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

0CT 23 1973

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed 18 a copy of the Highland Lake 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 a 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 Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
Town of Winchester, Connecticut.

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.

1 wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this
program.

Accession For

Sincerely, W NTIS GRA&I
j o) DTIC TAB g
ég \é «""0 Unannounced ]

. e Justificatio

Incl B. SCHEIDER o
As stated Colonel, Corps of Engineers
Division Engineer By.
Distribution/

——

Ava_;}ability C&i;s
]Avail and/or
Dist Special
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iR Name of Dam: HIGHLAND LAKE DAM

n Inventory Number: CT 00106

N § State Located: CONNECTICUT

fﬁ County Located: LITCHFIELD

K Town Located: WINCHESTER
Stream: TRIBUTARY TO MAD RIVER
Owner: TOWN OF WINCHESTER
Date of Inspection: MARCH 4, 1979
Inspection Team: CALVIN GOLDSMITH

pETER HEYNENI P.E.
THEODORE STEVENS
KATHLEEN MEDESKA

——————

GONZALO CASTRO. P.E.

The dam is approximately 450 feet 1long on the paved
roadway running along the axis of the dam which serves as a
town street and is approximately 40 feet wide. With a maximum
height of approximately 14 feet, the dam is composed of a
downstream dry-laid stone masonry wall with an upstream earth
fill. The upstream slopes are inclined gently into the lake
and are protected by dumped riprap. The two spillways are
actually lowered portions of the roadway. The spillways, each
75 feet long, discharge over the downstream masonry wall and
onto a dumped riprap splash apron. The low level outlet is a
culvert through the dam from 2 low level sluice gates located
at the upstream face of the dam. From this outlet, water is
routed either to a small generator in the Union Pin Company
factory immediately downstream of the dam, or to a discharge
channel alongside the factory and back into the stream.

Appurtenant to the right and left ends of the dam are
earth dikes. Two other dikes, one approximately 400 feet to
the left of the dam and the other, approximately 3,000 feet to
the right near the corner of East Lake and Hurlbut Streets,
vere constructed to prevent flood waters from spilling over
low saddles at these locations.
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Based on the visual inspection at the site and past
performance, the dam is judged to be in fair condition
overall, No evidence of instability was observed in the dam

or its appurtenances, and the condition of the earth dikes was
good.

Based upon the size (Intermediate) and hazard classifica-
tion (High) of the dam in accordance with Corps oi Engineers
Guidelines, the test flood will be equivalent to the Probable
Maximum Flood (PMF). Peak inflow to the lake is 9,500 cubic
feet per second (cfs); peak outflow is 6,000 cfs with a
freeboard of 1.0 feet to the top of the project. Based on our
hydraulics calculations, the spillway capacity is 8,600 cfs,
which is equivalent to 143% of the routed test flood outflow.

It is recommended that further studies by a qualified
professional engineer be undertaken to evaluate the possibil-
ity of improving the configuration of the dam so as to elimi-
nate the need for sandbagging, and to eliminate the obstruc-
tion to flow over the spillways under high water conditions
caused by the fences and the boardwalk which pass over the
spillways. The engineer should also initiate and oversee a
program of monitoring seepage emanating from the downstream
face of the dam and make any necessary recommendations.

The above recommendations, and some major operational as
well as other remedial measures, are discussed in Section 7,
and should be accomplished within one year of the owner's
receipt of this report.

Project Manager
Cahn Engineers, Inc.

Edgar ®. Vinal, Jr., P.
Senior Vice President
Cahn Engineers, Inc.
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This Phase I Inspection Report on MHighland Lake Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recomrmendations are
consistent with the Recommended Guidelines for Safetv Inspection of

Darms, and with good engineering judgment and practice, and is hereby
submitted for approval.

Qhoph 098 Sosy

JOSEPH A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Division

Girmany# oz

CARNEY M.4ERZIAN, MEMBER
Design Branch
Engineering Division

X

ater Control Branch
Engineering Division )

APPROVAL RECOMMENDED:

9«4 3. %45\.,
JOE B. FRYAR 4

Chief, Engineering Division
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This report is prepared under guidance contained in the
Recommended Guidelines for Sarfety 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 1life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase 1 Investigation; however, the investigation is intended
to identify any need for such studies.
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In reviewing this report, it should be realized that the

1 rea ™ mm

R

,:3 reported <condition of the dam is based on observations of
i\a field conditions at the time of inspection along with data
WA available to the inspection team. In cases where the

reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,

Y
AN -
-

e . removes the normal load on the structure and may obscure
ok ‘ certain conditions which might otherwise be detectable if
oy k, inspected under the normal operating environment of the
2y — structure.
et It is important to note that the condition of a dam
G l depends on numerous and constantly changing internal and
{‘ — external conditions, and is evolutionary in nature. It would
%\}= , be incorrect to assume that the present condition of the dam
W would necessarily represent the condition of the dam at some
o .- point in the future. Only through continued care and
b ‘:) inspection can there be any chance that unsafe conditions will
e y L be detected.
2
S:j‘ Phase I inspections are not intended to provide detailed
Y hydrologic and hydraulic analyses. In accordance with the

)

established Guidelines, the Spillway Test Flood is based on

R [ the estimated "Probable Maximum Flood" for the region
ﬂb. . (greatest reasonably possible storm runoff), or fractions
y$‘ t; there of. Because of the magnitude and rarity of such a storm
X event, a finding that a spillway will not pass the test flood
W should not be interpreted as neccessarily posing a highly

inadequate 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 general condition and the
downstream damage potential.
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PHASE 1 INSPECTION REPORT

HIGHLAND LAKE DAM

SECTION I - PROJECT INFOPMATION

1.1 GENERAL

a. Authority Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility of
supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in the
State of Connecticut. Authorization and notice to proceed
wvere issued to Cahn Engineers, Inc. under a letter of November
28, 1978 from Max B. Scheider, Colonel, Corps of Engineers.
Contract No. DACW 33-79-C-0014 has been assigned by the Corps
of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program are to:

1. Perform technical inspection and evaluation of non-

federal dams to identify conditions requiring
correction in a timely manner by non-federal
interests.

2, Encourage and prepare the states to quickly initiate
effective dam inspection programs for non-federal
dam,

3. To update, verify and complete the National

Inventory of Dams.
c. Scope of Inspection Program - The scope of this
Phase 1 inspection report includes:

1. Gathering, reviewing and presenting all available
data as can be obtained from the owners, previous
owners, the state and other associated parties.

2. A field inspection of the facility detailing the
visual condition of the dam, embankments and

appurtenant structures.
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3. Computations concerning the hydraulics and hy,.

logy of the facility and its relationship to
calculated flood through the :xisting spillway.

4. An assessment of the condition of the facility .
corrective measures required.

It should be noted that this report does not pass judy-
ment on the safety or stability of the dam other than on a
visual basis. The inspection is to identify those features of
the dam which need corrective action and/or further study.

1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on "Highland Lake
Stream™ which is tributary to the Mad River in an urban area of
the Town of Winchester, County of Litchfield, State of
Connecticut. The dam is shown on the Winsteq, U.S.G.S.
Quadrangle map, having coordinates latitude N 41°55.4' and
longitude W 73705.0'.

b. Description of Dam and Appurtenances - The dam is
approximately 450 feet long on its paved crest, which serves
as a town street, and is approximately 40 feet wide. It has an
approximate maximum height of 14 feet and is composed of a
downstream dry-laid stone masonry wall with an upstream earth-
£ill. The upstream slopes are inclined very gently out into
the lake and are generally protected by dumped riprap. The
two spillways, each 75 feet in length, are located at the left
and center portions of the dam respectively, and are depressed
portions of the roadway. Stone block jetties define the
spillway approach channels; the right channel being paved with
hand-placed riprap while the left approach channel bottom is
obscured by sedimentation. The spillways discharge over the
downstream masonry wall and onto a dumped riprap splash apron.
Along *he right side of the right spillway discharge channel
is a new concrete training wall which serves to keep high
flows over the right spillway confined to the channel and out
of the parking lot of the Union Pin Company. Normally, all
flow is through two sluice gates, located to the right of the
spillways, which outlet through a culvert in the masonry wall,
then under the factory parking lot of the Union Pin Company to
a channel and a small generator inside the factory. Along the
right upstream portion of the dam, there is a new concrete
floodwall and at the extreme right end of the dam a boat
launching ramp. Appurtenant to the dam at both the right and
left abutments are earth dikes with dumped riprap upstream
slopes and grass covered crests and downstream slopes. Two
other dikes, one approximately 400 feet to the left of the dam
and the other about 3,000 feet to the right near the corner of
East Lake and Hurlbut Streets, were constructed to prevent
floodvaters from spilling over low saddles at these locations.

------------------------
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Y
fﬁ c. Size Classification - INTERMEDIATE - The dam
. | impounds 11,800 acre-feec of water with che lake level at the
top of the dam, which at elevation 888, is 14 feet above the
old streambed. According to the Recommended Guidelines, this
! dam is classified as intermediate _i - \'
N anm d. Hazard Classificatioff - HIGH - Xhe dam is located at

' the top of a hill above the zity of sted. There are many

industrial buildings as well residences located on the
. hill downstream of the dam. The main business district of
3 . Winsted is located approximately 2,000 feet downstream of the
2 t dam near Highland Lake Stream's confluence with the Mad River.

} I1f the dam were to be breached, there is potential for severe
™ loss of life and extensive property damage at the industrial,
regsidential and commercial buildings downstream of the dam.

]
N e. Ownership - Town of Winchester, Connecticut

. Mr. Dennis Moore
. Town Manager
"W (203) 379-2713

&z }
IR (l [ Mr. Frank Kane

. S Director of Public Works

"N , (203) 379-4101

Ry The dam was reportedly originally built for mills

below the dam, however, no record of the original owner or of

™ l any subsequent changes in ownership are known to exist.
R
L e £. Operator - The sluice gates are operated by the
iﬁr_ - Union Pin Company which occupies the factory building
a1 | immediately downstream of the dam.
£ SL . Mr. Richard Ranson - Plant Manager

Ai_ - { Union Pin Company
‘W
)
S (203) 379-3397

o,

' l At the time of our inspection, we were told that the
~ Union Pin Company would be moving to a new building shortly
\Q- ) : thereafter.

SR %
B-{ -~ E= Operational procedures at the dam in the event of an
e :.{ emergency are the responsibility of "The Superintendent for
- the Operation and Maintenance of the Highland Lake Flood
ﬁ“,z_ ! Control Works of Improvement".
e ‘ . _'_‘
fﬁ s Town of Winchester, Connecticut
| o f: Director of Public Works
A Mr. Frank Kane (Superintendent)
; (203) 379-4101
N |
J
B
) 3
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g. unipose of Dam - Recreational. Discharge from
conduit used for power generation in factory.

h. Nesign and Construc:ion Eistory - The following
informatioin 1s believed to be accurate based on the available
plans and correspondence and on conversations with people
familiar with the dam.

The dam was originally constructed around 1860 for
mills downstream of the dam. It was raised about 6 feet and
apparently remained in that configuration until 1973. It was
then that the dikes on the left and right end of the dam were
constructed, as well as the concrete upstream flood wall and a
downstream concrete training wall separating the right spill-
way discharge channel from the parking lot of the Union Pin
Company. The 1973 modifications were designed by the firm of
Degan and Kropper and constructed by the Torrington firm of
Oneglia and Gervasini through contract with the Connecticut
Department of Public Works.

During the 1960's several repair schemes which

PO

memorandum called for the top of dam to be raised to elevation
888 by the construction of dikes, the installation of a
concrete floodwall along the crest of the dam, raising East
Lake Street to elevation 888 at the far right (east) end of the
right dike, and the placement of sandbags during floods at the
far left end of the dam and at the two outer edges of the
spillwvays.

f}: encompassed not only modifications to the dam, but also down-
A stream channel improvements were proposed by the firm of Dewey
qg and Kropper. These plans for modifications were not implemen-
2N ted.

N In January, 1966, the State of Connecticut Water
‘Sa Resources Commission prepared "Sucker Brook Dam and Reservoir,
ng; g the New England Division of the Corps of Engineers. This

L Design Memorandum No. 9, Highland Lake Dam Modifications" for

. ] A set of plans dated June, 1969, by Degan and

Kropper, revised to show as-built conditions in April 1975,
shows a different configuration than that shown in the January
1966 Corps memorandum. The configuration of the dikes at the
far left end of the dam was revised to eliminate the need for
sandbagging in that area. The boat launching ramp immediately
to the right of the dam itself, shown on the Corps memorandum
plan as being at elevation 888, is actually 2 feet lower, as is
East Lake Street at the right end of the right dike. An
additional sandbag location is therefore shown at the right
end of the right dike, but no sandbags are indicated for the
boat launching ramp.

The modification of Highland Lake Dam was the final
phase of the flood control project which was a combined effort
of 1local, state and federal interests to provide flood
protection for the <city of Winsted, and included the
- l construction of Sucker Brook Dam and Mad River Dam.
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- i. Normal Operational Procedures - ™he Union Pin
Company operates the sluice gates which control two 30 inch
diameter pipes. A hand crank .imultaneocusly raises or lowers
both gates to the 30 inch pipes which feed the 4.5'x6' stone
arch culvert under the dam, which in turn feeds the channel
under the parking lot and to the factory. Normally the gates
are at least partially open, which provides the Union Pin
Company enough flow through the sluices and into the tailrace
channel to power their lighting system. The lake level is
regulated by closing the gates when the lake level drops to
four feet or more below the spillways. Conversely, when a
storm is expected or when the water level is very high, the
gates are opened fully. During heavy flows, water is by-
passed down the channel alongside the factory, as well as
through the generators within the factory.

1.3 PERTINENT DATA

a. Drainage Area - 7.0 square miles of sparsely
developed rolling terrain. The shoreline area of the lake is
heavily developed.

T e e

——

b. Discharge at Damsite - Discharge from the lake is
from the spillways and from a culvert to the Union Pin

y. Company.
t
‘ 1. Outlet Works (conduits):
t Two 30" gates to a
4.5'x6' stone arch culvert @
Invert Elevation 873+: 550 cfs
i 2. Maximum known flood
at damsite: 4,000 cfs, (outflow)
"y
[ 3. Ungated spillway capacity
@ top of dam elevation 888: 8,600 cfs.
L 4. Ungated spillway capacity
- @ test flood elevation 887.0: 6,000 cfs.
L 5. Gated spillway capacity
@ normal pool elevation: N/A
6. Gated spillway capacity
[ @ test flood elevation: N/A
7. Total spillway capacity
@ test flood elevation 887.0: 6,000 cfs.
8. Total project discharge
@ test flood elevation 887.0: 6,000 cfs.
---------------------------------- T e
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Elevations (Feet Above Mean Sea Level)

Streambed at centerlinc
of dam (right spillway):

Maximum tailwater:

Upstream portal invert
diversion tunnel:

Recreation pool:
Full flood control pool:
Spillway crests:

Design surcharge
(for 1966 design):

Top of dam:

Design

surcharge (For modifi-
cations):

Reservoir

Length of maximum pool:
Length of recreation pool:
Length of flood control pool:
Storage

Recreation pool:

Flood control pool:
Spillway crest pool:

Top of dam:

Test flood pool:

Reservoir Surface

Recreation pool:

878.5 +

N/A

N/A
881.5
N/A

882.3 right
882.6 left

Approx. equal
to the Aug.

1955 surcharge. -885.8

888 (top of dikes,
floodwalls, sand-
bagging)

885 (plus 3' for

wave protection
equals el. 888)

13,000 + ft¢t.
13,000 f¢t.

N/A

8,700 acre-ft.
N/A

9,200 acre-ft.
11,800 acre-ft.
11,800+ acre-ft.

444 acres

!
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Flood control pool:
Spillway crest:
Test flood pool:
Top of dam:
Dam
Type:
Length:
Height: -
Top yidth:

P
Side slopes:
Zoning:
Impervious Core:
Cutoff:
Grout curtain:
Other:

Diversion and Regulating Tunnel

Type:

Length:

Closure:

Access:

Regulating Facilities:

Spillvay
Type:

Length of weirs:

........

N/A
444 acres
507+ acres

512+ acres

Masonry wall/earthfill

450+ ft.
14 ft. (max.)
40 f¢t.

12 H to 1 V upstream
Vertical downstream

None Known
N/A
N/A
N/A
N/A
N/A

2-broad crested
weirs with trape-
zoidal cross-sections
and a vertical down-
stream face.

75 ft. each
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Crest elevation:

Gates:
Upstream Channe]:

Downstream Channel:

General:

Regulating Outlets

Invert:

Size:

Description:

Control Mechanism:

Other:

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

2:72.3 right
8o2.6 le?t
NI/-

14H to 1v +

Dumpel rock immedi-
ately downstream of
spillways

Used as roadway

N/A

Two 30" gates to
4.5'X6' culvert

Stone arch culvert
Floor stand to 2

gates to 2 low
level sluice gates

Both gates operated

together by one floor
stand.




SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Available Data The available data consists of "as-
built® drawings for the "Highland Lcke Dam Modifications"
designed in June 1969, approved for construction in May 1973,
and designated "as-built" in April, 1975. The modifications
were designed by the firm of Degan and Kropper and were made
available by the State of Connecticut Department of Public
Works. A file on the dam made available by the wWater and
Related Resources Unit of the Department of Environmental
Protection, State of Connecticut, contained correspondence,
inspection reports and proposed flood control improvements to
the dam and the downstream channel. Although most of the
proposed modifications were never implemented, the design
criteria appeared to be consistent with the design criteria of
the modifications which were eventually implemented. A
bathymetric map of Highland Lake was provided by the Fish and
Waterlife Unit of D.E.P. (B-4).

b. Design Features - The "as-built"” drawings indicate
the design features stated previously herein.

c. Design Data - There were no engineering values,
assumptions, test results or calculations available for the
original construction. The modifications to the dam were
based on a design flood pool elevation of 885.0 feet MSL. The
design flood inflow used reflects the flood retarding effect
of Sucker Brook Flood Control Reservoir.

2.2 CONSTRUCTION

a. Available Data - A set of "as-built" drawings for
the modification of the dam as described above were available
from the Connecticut Department of Public Works.

b. Construction Considerations - No information was
available.

2.3 OPERATIONS

Lake level readings are taken daily by the Union Pin
Company with records dating back to 1957. The dam was
overtopped by 1.8 feet at the area adjacent to the spillways
(3.3 + feet over spillway) in August, 1955, causing extensive
damages to the Union Pin Company building as well as to the
community of Winsted downstream of the overtopped dam. an
Operation and Maintenance Manual outlining procedures to be
followed at the dam during a flood or a flood watch was
prepared by the Water and related Resources Unit of D.E.P. and
is included in Appendix B pages B-6 to B-17.
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2.4 EVALUATION

a. Availability - Existing data was provided by the
State of Connecticut. The owner made tine facility available
for visual inspection.

b. Adequac - The engineeriny data available was
generally Inadequate to perform an in-depth assessment of the
dam, therefore, the final assessment of this dam must be based
primarily on visual inspection, performance history, hydraulic
computations of spillway capacity and approximate hydrologic
judgments.

c. Validity - A comparison of records data and visual
observations reveals no observable significant discrepancies
in the record data.
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SECTION 3: VISUAL INSPECTION

~ T s

3.1 FINDINGS

a. General - The general condition of the dam is fair.
Inspection did reveal some areas reqguiring mor.itoring. The
reservoir level was approximately 2 to 3 inches below the
spillway crest at the time of our inspection and the culvert
from the sluice gates was flowing full.

b. Danm:

Crest - The crest of the dam serves as a roadway and
is paved with a blacktop surface which is in fairly good
condition (Appendix C, photo 1l). Only a slight amount of
surface cracking was observed in the pavement. The dam and
roadway were constructed such that two 75 foot sections of the
road acting as spillways are at an elevation approximately 1.5
feet lower than the rest of the road across the dam. The crest
is approximately 40 feet wide, including a sidewalk and chain
link fence along the downstream edge of the crest. Pedestrian
traffic over the spillway sections 1is accomodated by
boardwalks (Photos 5 & 6). A chain link fence exists along
the upstream as well as the downstream edge of the boardwalks.
Overhead utility lines run the length of the dam along the
upstream edge of the roadway with 4 poles on the dam itself.
There is a concrete floodwall along the upstream edge of the
crest between the right spillway and the boat launching ramp
at the right end of the dam (Photo 3). The concrete wall was
built in 1973, and is in good condition. There are three
openings in the wall to allow for access to the gatehouse and
to boating facilities. The openings may be closed against
rising waters by use of steel doors hinged on the wall at each
opening.

Downstream Face - The downstream face of the dam is
a dry-laid granite block wall of undetermined thickness and
with a maximum height of approximately 14 feet (Photos S5, 6
and 9). The wall is in good condition although it has many
gaps between blocks where the roughly cut rock could not be
laid tightly. Sand was observed in several of these gaps
indicating a possible loss of material from within the dam.
Along the two spillway sections the wall is capped with a more
finely cut rock slab, while there was no cap along the other
portions of the wall. A gas line is fastened to the outside of
the wvall with metal straps for nearly the entire length of the
dam.

Upstream Slope - The upstream slope of the dam
between the two spillways is protected with dumped rock riprap
which was installed in 197S. It appears in good condition

except for a small area approximately 3 feet in diameter where
it seems to have been intentionally removed. To the right of

11
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the spillway is the new concrete floodwall, on a batter of 12
vertical on 9 horizontal upstream, and vertical downstream
(Photo 3). At the extreme right end of the dam where the flood-
wall is adjacent to the boating facilities, it is vertical
upstream, and on a batter of 12 vertical on 9 horizontal down-

stream. The concrete of the floodwall is in good condition
with no evidence of cracking or spalling. The steel gates in
the wall appeared to be functional and in good condition.

Spillway - The two 75 foot long spillway sections
are sections of roadway at an elevation approximately 1.5 feet
lower than the rest of the roadway (Photos 11 and 12). The
gently inclined approach channels paved with hand-placed
riprap are defined by granite block jetties protruding approx-
imately 90 feet out along the lake bottom (Photos 1 and 12).
The left approach channel is heavily silted and by visual
inspection, it was not possible to ascertain that this channel
is actually paved with any riprap. The uppermost block of the
left jetty of the right spillway at its upstream end has
tipped over and should be put back in position (Photo 8).
Along the upstream edge of both spillways there is a row of
metal posts with wire strung between them apparently acting as
guard rails (Photo 1l). If debris were to collect between the
posts, the spillway could be obstructed. The same is true of
the supports for the boardwalk and the two parallel chain link
fences over the spillway along their downstream edges (Photos
5 and 6). The spillway discharges over the downstream dry-
laid masonry wall onto a dumped rock splash apron. While no
water was flowing over the spillways at the time of our
inspection, flowing water was detected beneath the dumped rock
splash apron indicating the presence of seepage through the
dam (Photo 6). The water was flowing clear at the time of our
inspection, however, there were deposits of medium to coarse
sand on the rock splash apron (Photo 7). This sand may have
been a result of the storm water runoff from the roadway, or as
a result of erosion caused by seepage during times of high
reservoir water levels. The two spillway discharge channels
are well defined, steep-sided channels and converge with one
another approximately 160 feet downstream of the dam.

c. Appurtenant Structures - A small wooden gatehouse is
located approximately midway between the right end of the dam
and the right spillway, and stands upon a stone masonry
platform on the upstream side of the concrete floodwall (Photo
3). One hand wheel floor stand inside the gatehouse operates
two sluice gates which control flow into two 30 inch diameter
low level conduits to a stone culvert. The culvert outlets
into a short section of open channel at the downstream toe of
the dam (Photo 9). The water then flows into a culvert

beneath the parking lot of the Union Pin Company to an inlet
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channel for a generator inside the factory. At the time of our
inspection, the culvert through the dam was flowing at full
capacity to keep the lake levil down. rhe culvert under the
parking lot also appeared to be at full capacity, the pressure
from which was causing water to bubble up through cracks in
the pavement and onto the parking lot.

Downstream of the dam and to the left of the parking lot
is a concrete training wall designed to confine overflow from
the right spillway to its channel and away from the parking
lot. The wall, built in 1973, is in good condition. At the
upstream end of the wall is a sleeve through which the gas line
attached to the downstream face of the dam passes (Photo 9).
According to several 1974 newspaper articles, there had been a
problem with water passing through the sleeve, however, the
hole is apparently now sealed around the pipe.

Appurtenant to the dam at both the right and 1left
abutments are earth dikes (Photo 2) which appear to be well
maintained and in good condition, however, little is known
about their construction. The crest and downstream slopes are
covered with grass which appears to be mowed regularly, while
the upstream slopes are protected by dumped rock riprap which,
in general, is in good condition. On the dike to the right of
the dam are four sets of concrete steps leading to the water.
All of these appear in good condition and provide access to
the water while eliminating the need for trespassing on the
slopes. The dike at the left end of the dam is set back about
15 feet from the water's edge (normal pool elevation) where
there is a dry-laid stone wall in good condition and several
pine trees which do not appear to be detrimental to the dike
(Photo 1).

Approximately 3000 feet southeast of the dam, at the
intersection of East Lake and Hurlbut Streets is a dike
closing off a low saddle at that location (Photo 10). The
dike, entirely above water at the time of our inspection,
appeared to be in good condition.

Between the dam and the dike to the right is a boat
launching ramp, the pavement of which is in good condition.
The ramp area provides an opening in the dike through which
floodwaters could flow if the 1lake level were to reach
elevation 886.

da. Reservoir Area - The lake is surrounded by many
homes and cottages which may have potential for being flooded
by backwaters if the lake should rise to the top of the dam.
Approximately 3.4 square miles of the seven (7) square mile
drainage area drain into Highland Lake through Sucker Brook
Flood Control Dam at Sucker Brook's entrance into Highland
Lake. The Sucker Brook Flood Control Dam was built by the
Corps of Engineers in 1966 as part of an overall flood control
project for the Winsted area.
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e. Downstream Channel - The channels downstream of the
spillways are steep-sided and well confined, however, the
channel walls appear to be susceptible to erosion, as they are
only sparsely vegetated in places. The channels immediately
downstream of the dam pass through a wooded area which
presents the possibility of channel obstruction due to the
fallen trees and branches.

3.2 EVALUATION

Based upon the visual inspection, the dam is assesed as

being generally in fair condition. The following features
which could influence the future condition and/or stability of
the dam were identified.
1. Seepage through the downstream face of the spillways
could possibly increase in flow and sediment
content, leading to a loss of material from within
the dam which could threaten the stability of the
dam.

Continual .high water pressure in the conduit beneath
the factory parking 1lot could lead to further
deterioration of the pavement, which could, at least
partially, block the gated outlet channel.

If riprap is absent from the left spillway approach
channel bottom, a problem of erosion of the upstream
slope could develop

The configuration of the dam is such that sandbag-
ging is required at several locations in order for
the dam to pass its design flood. 1f, for some
reason, sandbags were not placed promptly as
designed, flooding of downstream residences would
occur at elevation 884.5, approximately 2 feet above
the spillway crest elevation. Also, sandbagging of
the boat launching ramp to the right of the spill-
ways will be necessary to retain flood waters
reaching the top of dam elevation.

A rupture of the gas pipe along the downstream face
of the dam during an emergency situation could cause
a considerable worsening of conditions at the dam.
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-g:: ‘ SECTION 4: OPERATIONAL PROCEDURES

E{n ‘ 4.1 REGULATING PROCEDURES

f} The Union Pin Company operates a hand cranked floor stand

20N to simultaneously raise or lower two sluice gates controlling

[ flow through two 30 inch pipes feeding the culvert to the

' factory. According to the Union Pin Company, there is an

A agreement between the town, the Highland Lake Association and

e Union Pin to regulate the lake level by closing the gates when

oy the lake level is four feet below the spillway and opening

SN them fully when the water level is high or when a storm is

A imminent. The normal procedure is to keep the gates about
3 half open to supply the necessary water for power generation,

X while keeping the lake at a stable level. Lake level readings

sfﬁ_ are taken daily, with records dating back to 1957.

>

o

b - During the summer the lake level may drop to as much as 8
feet below the spillway crest elevation, while during high
runoff periods the lake level reaches or exceeds the spillway
crest elevation. During the summer recreation season, the

R 3
-

N _ lake level is maintained as high as possible.

NN 4.2 MAINTENANCE OF DAM

“ %

3 ——

. r- The dam, also used as a roadway, is maintained as such by
the town of Winchester. The grass on the dikes appears to be

mowed regularly but it was undetermined by whom. The
privately owned boat launching facilities are maintained by
their owner.

4.3 MAINTENANCE OF OPERATING FACILITIES

The Union Pin Company greases the gate mechanisms
regularly and keeps the gates clear of debris. ™he lake was
lowered and the gates repaired about two or three years ago
after a stone got caught in one gate.

4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

An Operation and Maintenance Manual for the "Highland
Lake Flood Control Works of Improvement"™ has been prepared hv
the Water and Related Resources Unit of the Department of
Environmental Protection, State of Connecticut and is included
in Appendix B of this report. Emergency procedures, including
warning of downstream residents, have been established in the
manual.
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4.5 EVALUATION

The maintenance procedures are generally satisfactory,
however, the operational procedures require modifications.
The successful containment of the lake, should it rise to the
present top of dam elevation, is dependent upon the prompt,
effective sandbagging of the outer sides of the two spillways
to direct flow over the spillway to the discharge channel.
Sandbags are also needed across East Lake Street at the far
right end of the right dike. These sandbagging measures are
called for in the Operation and Maintenance Manual, however
sandbagging across the boat launching ramp is not called for,
but is required to contain the lake to the top of the dam.

While the sandbagging procedures could effectively
contain the spillway flow, the gates to the low level outlet
should be closed as there are no provisions to prevent water
from the low level outlet culvert under large heads from
flowing out of the open well at the downstream toe of the
stonewall and accross the parking lot to the Union Pin Company
factory. Under heavy flows, the Operation and Maintenance
Manual calls for the gates to be fully open.

Other procedures in the Operation and Maintenance Manual,
including yearly inspections of the modifications and periodic
inspections of emergency sandbagging equipment, should be
closely adhered to. Remedial operation and maintenance
measures are further discussed in section 7.3.




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - The dam will not be overtopped by the peak
outflow for the PMF, however there will be significant outflow
on the order of two-thirds of the peak inflow. Modifications
made in 1973 raised the top of the project about 4 feet by
constructing dikes in several low points at both sides of the
dam, and at a low point at the intersection of Hurlbut and East
Lake Streets approximately 3000 feet to the right of the dam.
These dikes, as supplemented by previously described sandbag-
ging procedures, are intended to protect low housing which was
damaged considerably during the August 1955 storm

The peak inflows to Highland Lake were estimated on
the assumption of Sucker Brook Reservoir being empty at the
beginning of the test flood. Therefore, the storage effect of
Sucker Brook Reservoir reduces the PMF peak inflow by approxi-
mately 3,000 cfs and the % PMF peak inflow by approximately
2,650 cfs (Appendix D-3).

i b. Design Data - No computations were found for the
original dam design. Modifications to the dam were to be
designed in accordance with the Corps of Engineers Design
Memorandum No, 9 dated January, 1966, however the criteria was
altered. The 1966 design memorandum recommendations were
based on Project Design Storm rainfall values "predicated on
the standard project storm determination described in Civil
Engineering Bulletin No. 52-8, and increased by 25%." This
storm was a "somewhat larger flood" than the Standard Project
Flood, which was of the "same relative magnitude"™ as the
August 1955 flood. This Project Design Storm yielded a
maximum anticipated pool elevation of 88S. The memorandum
recommends an additional 3 feet of freeboard which established
the top of dam elevation at 888.

According to the State Operation and Maintenance
Manual, the maximum anticipated pool elevation is 885.8, which
was the maximum height attained by the August 1955 flood
waters at the dam.

c. Experience Data -The 1955 flood, which occurred
before the dikes were installed, caused substantial damage to
low lying houses downstream of the dam when it was over topped.
The overtopping did not, however, cause significant damage to
the dam itself, according to available information.
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d. Visual Observations - It was readily apparent upon
inspecting the dam that the safe effective operation of the
dam up to the present top of dam elevation is heavily depen-
dent upon a timely, effective sandbagging operation. Even so,
however, it appears that many lakeside cottages would suffer
flooding damage from water levels in the lake rising to the
top of the dam.

The spillways are part of a roadway, and therefore are
spanned by a fenced-in boardwalk for pedestrian traffic. The
boardwalk and fences are liable to become blocked due to
floating debris. It appears that the pipe supports for the
fence are anchored into the top of the downstream stonewall
portion of the dam. It is conceivable that during heavy
flows, debris caught by the fence and boardwalk could cause
the water to exert enough pressure on the fence to cause it to
break away from its anchoring, resulting in displacement and
damage to the masonry portion of the dam.

e. Test Flood Analysis - The test flood for this high
hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF). Based on "Preliminary Guidance for
Estimating Maximum Probable Discharges", dated March 1978,
peak inflow to the reservoir is 9,500 cfs; peak outflow is
6,000 cfs with a 1.0 foot freeboard to the top of the dikes.
Based upon our hydraulics computations, the spiliway capacity
is 8,600 cfs, which is approximately 143% of the routed test
flood outflow at the top of project elevation 888 MSL (D-12).

f£. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance for Estimating Downstream Dam Failure
Hydrographs”, the peak failure outflow from the dam breaching
would be 20,000 cubic feet per second. A breach of the dam to
the right of the spillways would result in a 5.3 foot high
surge of water immediately downstream of the dam at the Union
Pin Company factory. Further downstream at urban developments
of the City of Winsted, a breach of the dam would result in a
rise on the order of 4.5 feet in the water level which corre-
sponds to an increase in the water level from a depth of
approximately 6.5 feet just before the breach, to a depth of
approximately 11 feet just after the breach (D-16).
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - The visual inspection did not
disclose any immediate stability problems. It is possible
that, in the future, the seepage emanating from near the toe
of the downstream stonewall face could affect the stability of
the dam.

b. Design and Construction Data - There is not enough
design and construction data available to permit an in-depth
assessment of the structural stability of the dam. The
available data does, however, indicate a stable configuration
for the dam in terms of its height to width ratio.

c. Operating Records - The operating records contain no
indications of past instability of the dam. There was mention
of seeps observed in the same general areas where seeps were
observed during this inspection. There also are descriptions
of major seepage along the gas main sleeve through the
downstream concrete spillway training wall. This seepage path
was corrected by sealing off the area around the gas pipe.

d. Post Construction Changes - The post construction
changes include repairs to the upstream riprap and to the
dumped riprap splash apron downstream of the spillways, and
raising of the dam by construction of a concrete wall on the
upstream edge of the dam crest and construction of new earth
dikes at the left and right ends of the dam. These measures
have little effect on stability except for the higher seepage
potential associated with potentially higher water levels in
the lake.

e. Seismic Stability - The dam is located in Seismic
Zone 1, and according to the Recommended Guidelines, need not
be evaluated for seismic stability.
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e | SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES
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7.1 DAM ASSESSMENT

\_;\'J !

a. Condition - Based upon the visual inspection of the
site and its past performance, the dam appears to be in fair
condition. No evidence of structural instability was observed
in the dam or its appurtenant structures. The earth dikes
appear well maintained and in good condition. There are some
areas requiring attention.

.
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Based upon "Preliminary Guidance for Estimating Maximum
Probable Discharges" dated March, 1978, peak inflow to the
reservoir is 9,500 cubic feet per second; peak outflow is
6,000 cubic feet per second with the project maintaining a 1.0
foot freeboard to the top of the dikes. Based ‘:pon our
hydraulics computations, the spillway capacity is 8,6U0 cubic
feet per second, which is equivalent to approximately 143% of
the routed test flood outflow.

b. Adequacy of Information - The information available
is such that an assessment of the condition and stability of
the dam must be based solely on visual inspection, past
performance of the dam, and sound engineering judgment.

‘ c. Urgenc - It is recommended that the measures
presented 1n Section 7.2 and 7.3 be implemented within one
r year of the owner's receipt of this report.

d. Need For Additional Information - There is a need
for more information as recommended in Section 7.2.

7.2 RECOMMENDATIONS

L 1. Based upon the computations in Appendix D, the dam
without the placement of sandbags at specific
t locations, will be overtopped at these locations by

the test flood, rendering the dikes useless. A
study should be wundertaken to evaluate the
possibility of improving the configuration of the
dam so as to eliminate the need for sandbagging.
The study should also include recommendations for
the minimization of the obstruction of the spillways
due to the boardwalk and fences along the roadway.

L‘ 2. A registered professional engineer qualified in dam

design and inspection should initiate and oversee a
E program of monitoring the seepage from the

downstream face of the dam. The monitoring should

focus on the turbidity of seepage as well as changes
3 in the volume of the seepage which are not related
r to changes in the water 1level in the lake.
Photographic records of each inspection should be
kept for future reference. Based on the information
gathered by the monitoring program, the engineer
should make any recommendations needed for the

correction or control of :'.* seepage.
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w5 7.3 REMEDIAL MEASURES
LR
"~ a. Operation and Maintenance Procedures - The following
¥ measures should be undertaken within the time-frame indicated
YRS in Section 7.1lc and continuec on a reqular basis where
:::5 applicable.
)
.ib— - 1. Round-the-clock surveillance should be provided by
SR the owner during periods of wunusually heavy

precipitation. The owner should implement the
formal warning system for alerting downstream
residents in case of an emergency.

-

-~
t

The annual program of inspection called for in the
Operation and Maintenance Manual should include
inspection by a registered professional engineer. |
The inspections should be technical in nature r
including the operation of the outlet works, and
should be performed on the yearly basis called for.

. The periodic inspection of emergency sandbag

A — - equipment and preparations also called for in the

' Operation and Maintenance  Manual, should be
incorporated into the, yearly inspection of the dam,

to assure that the emergency procedures could be
implemented promptly and effectively.
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The operation and maintenance procedures should
follow closely those set down in the Operation and
Maintenance Manual. Sandbagging operations during
emergencies should commence when both spillways are
nearly flowing full and the water level reaches °
inches below the top of the spillway, and they
should maintain the height of the sandbags a minimum
- of one foot above the water level thereafter to the
'”4i<j top of the dam elevation. Should the water level
approach within one foot of the crest elevation of
B {: the boat ramp on the left end of the right dike,
- sandbagging operations shall be expanded to include
the boat ramp. The amount of emergency sandbags and
sand stored nearby for emergencies should be
increased substantially to provide enough sandbags
to raise the boat ramp crest and all other
sandbagged areas to the top of dam elevation 888,
rather than to elevation 886 as anticipated and
provided for by the ©present Operation and
Maintenance Manual.
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4. Consideration should be given to revising the

i Operation and Maintenance Procedures to require the
Yo closing or throttling of the low level sluice gates
AN l during heavy flows to prevent flooding of the Union
o Pin Company.
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‘ The culvert under the Union Pin Company parking lot
| should be examined periodically to determine if its
: condition is adequate to supp>rt automobile loads.

I1f needed, it should be repaired or replaced.

The granite block that has tipped over at the left
end of the right spillway should be put back in
place.

The riprap lining of the 1left spillway approach
channel should be inspected during a period of low
wvater and repaired or replaced as necessary.

Consideration should be given to removing or
reinforcing the gas pipe along the downstream face
of the dam.

7.4 ALTERNATIVES

This study has identified no practical alternatives to
the above recommendations.
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT HigmiAND LAKE Dam 4/3/29
8:30 Am
WEATHER: fa/ny  Y5°

W.S. ELEV.88221U.S. DN. S :

PARTY: INITIALS: DISCIPLINE: ;

1. Carvin GowdsmiTh C6 Cann_EwnciveeRrs, Iuc, ‘

2./ #H TEVE. 7S Cann ENGINEERS Z'A&._E

. 3. PETER HEYNEN FH Cry Enemeens Inc.

a. STRO é¢ Georectines  Evyveges Tre.

S./[Aavk  Aane = WincnesTER  DEPARTMENT OF [usLic  [/oRks K

6.KaTriEEN MEDESKA Conn Enemsers Sorver QDepr :

PROJECT FEATURE INSPECTED BY REMARKS ;

1. py DA CG.T3 PH AL l

2. Ed&ZM DikE EMBANAKMENTS Ce TX &;45 ‘

3. GATEHRUSE C6 TS PH &L i

4. 97onE  Arnc CuLveRT C6 TS PHAL .

S.low Lever QDiscuspas (Cnamver CC. TS5 LHGE '

6. SPILLWAYS ce, 75 pyic f
7.
8.
9.
10.
11.
12.

!
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PERIODIC INSPECTION CHECK LIST
Page 4-2

PROJECT HiG i AND L ake _LDam DATR _ 4/3/78

PROJECT FEATURE £ 474 / Masons . 0 » BY QQ E; Y
m————
S —— }

AREA EVALUATED CONDITION
oav mmawemyT - T ]
iCrest Elevation 88y + )
;current Pool Elevation 882.22
!Maximum Impoundment to Date 8858 - ovERTOMPED Av6, 1956
f Surface Cracks MINOR
iPavement Condition Goop
;uovement or Settlement of Crest NONE OBSERVED

g"lateral Movement

lVer:t:ical Alignment TOO IRREGULAR 70 JUogE
Horizontal Alignment ]
t Condition at Abutment and at ConcreteJ &ooo
Structures
Indications of Movement of Structural /V/A
.,Items on Slopes
)
| Trespassing on Slopes V.77 4
Sloughing or Erosion of Slopes or 7
Abutments
Rock Slope Protection-Riprap Failure4 MINOR L 0SS - AREA BETWEE N SP/LLdeF
PRESENCE NOT VERIFIED N LEFT
Unusual Movement or Cracking at or SPiLLwAY APPROACH CHANNEL
Near Toes NONE OBSERVED
j
' Unusual Embankment or Downstream SEEPAGE PARTICULARLY FRom
Seepage SPILLWAY SECTIONS
Piping or Boils NONE OBSERVED
Foundation Drainage Features NONE KAarown
Toe Drains NONE AKNOwN
Instrumentation System NONE KNC VAN
A-2
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PERIODIC INSPECTION CHECK LIST
Page A-3

PROJECT HioriAND _LAKE Dam DATE 4/3/79

PROJECT FEATURE L4k7s Ok  Eii3ANMENTS oy (g TS PHEC_ .

AREA EVALUATED CONDITION

L

i DIKE EMBANKMENT

T
A N

: J
;.\,‘ Crest Elevation B868.0 (ALL DIKES)
Current Pool Elevation 882.2.%
Maximum Impoundment to Date E85.8 (PREvIous TO ConsrR OF

DIKES =~ DAM OVERTOPPED

Surface Cracks NONE OBSERVED

Pavement Condition N/
Movement or Settlement of Crest NONE OBSFRVED
| Lateral Movement NONE APPARENT
Vertical Alignment 400D
Horizontal Alignment 86000
Condition at Abutment and at COncret# 800D
Structures
Indications of Movement of Structural
: Items on Slopes ,V/ﬂ
: Sloughing or Erosion of Slopes or NONE OBSERVED
. Abutments
)} Rock Slope Protection-Riprap Failureg LOCAL AREAS w/ D/SPLACED RIPRAP .
Unusual Movement or Cracking at
Near Toes . NONVE OBSERVED
Unusual Embankment or Downstream NONE OBSERVED (0/A’FS COM -
Seepage PLETELY ABOVE wWATERLINE)
Piping or Boils NONE O8SERVED
Poundation Drainage Features NONE KMNOUWN
Toe Drains NONE Kwowwn
Instrumentation System NONE KNowwn
WONE OBSERVED - STAIRS T0
Trespassing on Slopes WATER

A-3
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oS0
:4::: PERIODIC INSPECTION CHECK LIST
Ei:::: Page 4-4

"l
N PROJECT Hia st dND LAKE Dinm DATE__o/3/7°¢

PROJECT FEATURE_GA7emousE . BY CGrseHEc
A
[-‘::4‘: ) ;________—_—_—‘_———_—————_—____———_—Q
. AREA EVALUATED CONDITION

b o  — o

! OUTLET WORKS-INTAKE CHANNEL AND
INTAKE STRUCTURE

j a) Approach Channel NONE OBSERVED

Slope Conditions
Bottam Conditions
Rock Slides or Falls
Log Boom
i Debris

Ccondition of Concrete Lining
Drains or Weep Holes

b) Intake Structure

WOOOEN MHOUSE ON MASONRY

Condition of GCenevete PLATFORM
Masonry Gooo

Stop logs and Slots

TRASH RACAS, TwoO SLUICE GATES
To 30" PIPES
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6N , PERIODIC INSPECTION CHECK LIST
| :“ Page A-5~
2 l PROJECT Higumdnd LAKE Dam DATE _2/3/29 .
_ PROJECT FEATURE STonve  Awritr Cup /EXT BY .CG.TSryaL
o : o T ]
. '. l
AREA EVALUATED CONDITION

l'ﬁ OUTLET WORKS-TRANSITION AND CONDUIT

APPEARED GOOD - CBSERVED

k; Genexal Condition of
UNDER FuLe. FlLow CONODITIONS

asanra
lRust or Staining on Conexete

E Masonr y NMONE OBSERVED
| Spalling NONE OBSERVED
{ EErosion or Cavitation NONE OBSERVED
Cracking MONE O08SERVED
A - < 3
- ;c , [} Alignment of Monoliths N/
'(“P'" . Aligmnment of Joints ~/4
i
¥ Numbering of Monoliths N/
%
-‘:;".__..
\ -“' -
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PN PERIODIC INSPECTION CHECK LIST

n Page A-6

I
“”“ PROJECT Hiamdn® LAxE _Dam PATE__ 4/8/7¢ -
e PROJECT FEATURELow [rves DischidR6E . py 4, 75,PH4E
o CHANNEL

("_'-.'1‘ m

e -

el g AREA EVALUATED CONDITION
.r::(_ ) F ‘OUTIET WORKS-OUTLET STRUCTURE AND

3:2::. k.. ‘- OUTLET CHANNEL .
SN - '
I:N_::' : E :General Condition of Concrete ' POOR — CRACKED 1N PARKING &OT
Y . ' OF UNww PV | .
= |

: r - itation - y

1:} ; Erosion or Cavitation CAV”;;”;Z OF ComMC. CULVERT

: AK /

o ) Visible Reinforcing NovE ogs ERf/EA;G cor
| f‘}}* ’ . Any Seepage or Efflorescence NONE ORBRSERVER
"f-*?j _ | condition at Joints N/
nan Drain Holes N/ A

e

fifm L | Chiannel CHINNEL THRY umaa;( Prv FoR
3¢ T . OWER GENBERATION £ BYPASS
Do Loose Rock or Trees Overhanging CHANNE ARLONGS/DE Quitb/vg

t Channel N/, 7,
.,,:;‘ = o i Condition of Discharge Channel WELL DEFINED &06D ¢oND.
i {
g [ i
5 .

A-6
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_‘,:'. PERIODIC INSPECTION CHECK LIST
- Page 4-2
-' PROJECT HiGHLAND Lohé  Dom DATE__4/3/7°
" PROJECT FEATURE _SpP,LwAivsS . . BY
%Y
R =
Y
o AREA EVALUATED CONDITION
. | OUTLET WORKS-SPILLWAY WEIR, APPROACH o
.‘J‘ ; AND DISCHARGE CHANNELS
. i !
W
: ' a) Approach Channel
i
* ; General Condition GO0D - SHALLOW, ROCK LINED .
L i ’ i
- g ‘ Loose Rock Overhanging Channel NONE CBSERVED
¥ S
o 1 l Trees Overhanging Channel NMONE OBSERVED
N ( | Floor of Approach Channel HAND PLACED STONE - RIGHT
i . ¢ A -
N ! | b) Weir and Training Walls SILTED W —LEFT
v i STONE BLOCK TETTIES DEF/INE
N . ’ General Condition ef—Generete APPROACH CHANNEL TO SPILLWAYS
r‘ _ \Acﬁoss ROAD
. Rust or Staining . ['GO0D - ONME GRANMITE BLOCK TIPPED
' . OUT OF PLACE
R1-— 1 Spalling :;-020 OVER SPILLWAYS RESTRILTED
% ‘r’— ' Any Visible Reinforcing OARDwALK AND FEMCES.
- \f: - f‘ Any Seepage of Efflorescence
!"’ - e Drain Holes
s _ | :
i L i
A ¢ . ¢) Discharge Channel DUMPED ROck SPLASH APRON TO
¢ STREAM CHANNEL "
General Condition 6000
!
Loose Rock Overhanging Channel NOWE OBSERVED
Trees Overhanging Channel FAR FRoOM DAM
Floor of Channel GRAVER, Bou+DERS
' Other Obstructions
¥
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ENGINEERING DAT™A AND CORRESPONDENCE
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HIGHLAND LAKE DAM

LIST OF SELECTED EXISTING PLANS

"Flood Control Highland Lake Dam
Modifications, As-Built"

Degan and Kropper, Engineers
Hartford, Conn.

June 1969 (set of 24)

"Engineering Study for Seepage Correction,
Energy Dissipation and Additional Drainage"

Macchi, Engineers
May 8, 1975 (Revised May 12, 1975)
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A | R SUPERVISION OF DAMS  ,,,, 73-0S5.0 -

R Inventoried - " “INVENTORY DATA - /

Name of Dam or Pond Q/ \’ L \ "‘? ..y\.,\

'?. 3. - ' .. . (_,q‘)" 43"‘,‘55

Code No. _ ST_5.= " M L Vo.q” SRR
Nearest Street Locatiou by DY W S
5, Town h ‘ P

* U.5.6.S. Quad. A
Name of Stream ind
_ . Owner SYAJc -
. IR o
Address \ . st
‘ ‘ 8 . L
\ ;.\ LI
~ X s~
Pond Used For _ "% ¢ v v o '3 e s
Dimensions "gf Pond: Width Length Area YNY. Qﬂ
/
Total Length?of Dam _H O Length of Spillway (o [___Q___&_L__o
Location of Spillway @ -k) e SN =%
_ Height of Pond Above Stream Bed [, "= =~y 4 oo =
) / : o
Height of Embankment Above Sp:.llway~ {k
Type of Spillway Construction_ ) — " ‘V“ t' k
-4, ot - o oS
r ; on N - =) o e
Type of Dike Construction e 1Y T i f_.
: r\'\ (\ m [N - \"
. L Downstream Conditions ..\ - -. . SN T S S
. - —\?_f oo
. o
1
E Summary of File Data l')- / N \\ - 3 --* fa :
/iy \A '
.
|
~ - CW ;-‘
\/ & _ Class __ _'5 o
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HIGHLAND LAKE 1

WINCHESTER, CONN.
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) | TRACED FROM AERIAL SURVEY MAP
! 444 ACRES PLANIMETER MEASUREMENT
o CONTOUR INTERVAL
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STATE OF CONNECTICUT
Department of Envirommental Protection

LAKE AND POND SURVEY SERIES F., 8
HIGHLAND LiK&

Highland Lake is located in Litchfield Countr in the township of Winchester,
The lake is natural in origin with its level raised approximately 10 feet
by an earthen and masonry dam., Highland Lake lies in a high valley over-
looking Winsted and is fed by several small brooks and bottom springs. It
has a surface area of 444 acres in its three basins, a maximum depth of 62
feet and an average depth of 19.7 feet,

This impoundment is thermally stratified and the deepest waters are deficient
in dissolved oxygen. The shoreline is mostly wooded. The bottom is mostly
of boulder, rocks and coarse gravel. There are extensive flats in the shallow
upper basin and there is considerable subtmerged vegetation in this area. Else-
where in the lake, aquatic vegetation is scarce. The lake is of below average
fertility.

In the past, the lake has been used «s a source of vater for industrial
purposes, resulting in considerable fluctuation of the water level. Shoreline
development is very high. Access to the lake is provided through a boat
livery and a state-owned boat launching area. Recrestional boating use is
extremely heavy.

Highland Lake has been stocked with landlocked salmon, lake trout, yellow
perch, smallmouth bass, smelt, chain pickerel, rock bass, btullheads, golden
shiners, calico bass, sunfish, reinbow trout, brown trout, kokanee and ale-
wives. Chain pickerel and smallmouth bass are moderately abundant and
exhibit above aversge grovth rates. Yellow perch are abundant and grov at
a rate slightly above the state average. Largemouth bass are relatively
scarce and, as a result, their growth rate has not been determined. Kokenee
are abundant although less 80 than in East Twin Lake. The growth rate of
kokanee in Highland Lake is somewhat better than in Eset Twin Lake. Brown
trout of the year class stocked are moderately abundant. Holdover brown
trout are scarce.

Highland Lake should provide good fishing for stocked brown trout and rainbovw
trout and for 14 to 16 inch kokanee. Smallmouth bass, chain pickerel and
yellovw perch should provide fair to good fishing.

The establishment of a forage fish population such as smelt or landlocked
alevives would improve the brm trout fishery and should result in a fevw

large holdover trout.
Revision of@
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' OPERATION AND MAINTENANCE

HIGHLAND LAKE FLOOD CONTROL
WORKS OF IMPROVEMENT

Prepared by the State of Connecticut
Department of Environmental Protection
Water and Related Resources
State Office Building
Hartford, Connecticut
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d Description of Highland Lake
. Flood Control Works of Improvement

On the 22nd of June 1966 .the State of Connecticut acting through its Water
Resources Commission executed an Assurance with the United States Government that
allowed the United States Army Corps of Engineers to construct the Sucker Brook
Flood Control Reservoir 400 fect above its confluence with Highland Lake in the
town of Winchester, Connecticut. The Suéker Brook Reservoir as now constructed .
controls approximately 50% of watershed runoff into Highland Lake. To control the
remaining yatex‘sh'e.d runoff the State of Connecticut agreed to construct modification:

to the Highland Lake Dam that wou_ld insure containment of flood waters to Highland

Lake Dam and confine overflow waters of the lake to its normal overflow outlet. /

In June 1969 a plan for the flood control modifications of the Highland Lake

. Dam was developed by the engineering firm of Degen and Kropper, Hartford, Connecticu

On May 3rd 1973 the plan for the flood control modifications of Highland Lake
Dam was approved by the Department of Environmental Protection for construction by

the Public Works Department.

On August 17, 1973 a contract was signed for the construction of the dam
modifications by Oneglia and Gervasini Building Construction, Inec., Torrington,
Connecticut.

During the fall of 1973 construction of the required flood control modifica-
‘tions to the Highland Lake Dam were substantially completed, at a cost in the
excess of $230,000.00.

OPERATIONAL PROCEDURES

A. GENERAL

1. The official person appointed as Superintendent for the operation

and maintenance of the Highland Lake Flood Control Works of

Improvement shall make all decisions and issue all orders related
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to the emergency operation of the Highland Lake Flood Control
Works of Improvement.

The Superintendent will become femiliiar with all steps necessary
to insure the successful emergency operation of the Highland

Lake Flood Control Works of Improvement.

The Superintendent will make his name, title, address and phone
number known to the Director of the Water and Related Resourcés
Unit, Department of Iﬁnvironmenta.l Pro*(;ection, to the Director

of the State Office of Civil Preparedness, and other agencies
involved in a flood emergency gituation. The Superintendent

will also appoint at least two alternates to act for him in case

he is not able to perform his dutiee. The names, addresses, and
phone numbers of his alternates must also be known to the Director
of Water and Related Resources, to the Director of the State

Office of Civil Pi‘eparedness,. and other agencies.

The Superintendent will make arrangements to have available at all
times necessary mteriala,.equpnent and personnel to carry out
the emergency operations of the flood control works of improvement.
If at any time the Superintendent has cause to believe the Highland
Lake Dam or dam modifications may fail he will alert all downstream
interests.

The Superintendent, after each emergency operation of the flood
control works of improvement, will make a complete written report
to the Director of Water and Related Resources describing the flood
'emergency.

NATIONAL WEATHER SERVICE STANDARD
FLOOD WARNING TERMS AND DEFINITIONS

a. FLASH FLOOD WATCH: Heavy rains may result in flash

SR
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flooding in the specified areas. Be alert and
prepared for the possibility of a flood emergency

which will require immediate action.

— b. FLASE FLOOD WARNING: Flash flooding is occurring

E : or is imminent in the specified areas. Move to
safe ground immediately.
1 E B. OPERATION MATERTALS .
.' E' 1. The follawiné materials will be needed and on hand at all
; R times for emergency operation of the flood control works

of improvement at the Highland Lake Dam: . 3
a. .2,40013551:1‘ bags (U*\'F"”tJ'41J S‘("V‘*‘; hea v l°‘j .

»
; -~ . * b. 90 cubic yards of sand
'r.' 2. Appropriate hand and power equipment should also be
‘: ' available for the sand bag operation, such as the following:
:‘ — i a. bucket loader
Q - b, dump truck
\‘gf e ¢. shovels
% - C. EMERGENCY OPERATION STEPS
3 ) 1. In the event of a FLASH FLOOD WATCH the Superintendent shall
: ' 7 [ take the following steps:
é ‘-; E a. Alert all necessary personnel to stand by status.
i:" - ] b. - Check on the availability of all emergency operation
: o E . ‘materisls and equipment. o
__}E_; r_ c. Contact the Union Pin Company and request the gatea? I"’l [w( ( a
‘

to Highland Lake Dam be opened full.

3 [ At onsr d Neme
i

Uw'!-:l-\_ f)u\' (‘Q Title
o rrtfél,c‘

Telephone
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d. Make inspection of flood control works of improvement.

e. Check locks and workability of the tiree steel doors in

flood wall (see plan).
f. Clear all obstructions from spillway area.
8. Keep updated on weather conditions.

ln the event of a FLASH FLOOD WARNING the Superintendent shall take the

following steps:

a. Order all necessary personnel to assigned at:ations
at Highland Lake Dam.

b. Determine that Highland Lake Dam gates are open
full.

¢. Close and lock the three steel doors in flood wall.

d. Have emergency operation materials and equipment
déployed adjacent to dike locations in the event
that sandbagging is required.

e. If possible establish an emergency communications
system with lbcal Civil Preparedness Units.

f. Take hourly reading of lake elevation (use staff

guage at west side of gate house).

g. Take action to remove any debris that may tend to
1
block spillway. Check periodically. (an-) blocKine oF spil lw
mau vesvlT lw ymmeess
E. E‘NERGE'NCY SANDBAGGING OPERATIONS | ?*L“'*‘;y‘"“) o \"'"‘*“"‘")
Under conditioms of extreme flooding it is necessary to construct two sand

bag dikes across West Lske Street and one dike across East Lake Street. The
enclosing of catch basins at Toto's Boat Ramp and Resha Beach with sand bags to
prevent overflow of lake water backing up i's also necessary. These modifications
are drawn on the Flood Control Highland Lake Dam general plans.

When the lake reaches a level such that both s..llways are nearly flowing
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full (approxima‘beiy 2" from the top of spillway), sandbagging shall commence. The
sand bag dikes should be built at a x.‘a";.e adequate to maintain their elevation

approximately 1' above the lake water surfuce elevation. The maximum pool elevatio
anticipated is 885.8'. As the road adjacent tc the spillways is at approximately

elevaticn 883, the height of sandbagging that will be required under extremely seve!

wol lohe level

~.. The sand bag dikes should be constructed as shown on the United States Army

flood conditions is about 3.0'.

Corps of Engineers sack dike or topping standard high water maintenance instruc-~

tions (copy attached).

A constant watch shall be maintained until the water starts to recede.

F. POST FLOOD EMERGENCY PROCEDURES

1. Inspection
2. Care of sand bags, tools, and equipment

3. Complete reports
MAINTENANCE PROCEDURES

A. GENERAL DEFINITION: Maintenance is the work required to keep works of improve-
ment in, or restore them to, their origina]_. physical and functional condition.
Maintenance includes performance of work and application of measures to prevent
deterioration as well as restoring, rebuilding, replacing, and putting together
parts that have been torn, broken, or deteriorated.

B. INSPECTIONS {GMALZ: The Superintendent will carry out periodic inspections

—
of the Highland Lake Flood Control Works of Improvement and maintain in az

centralized location a record on forms supplied by the Water and Related
Resources Unit of all inspections performed.
1. The Superintendent, accompanied by personnel of the Water and

Related Resources Ur::

will conduct an annual inspection of

P R S P I P . - PRI
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the works of improvement in the month of June of each year. A
written report of this annual inspection will be placed on file
with the cit.y of Winsted in the Office of the Town Manager and
the Water and Related Resources Unit, l)epar"bxnent of Environmental
Protection.

2. Periodic inspections will also be made of all emer ncy materials

and equipment needed in the operation of the works of improvement.

MAINTENANCE AND INSPECTION DETATL

1. Earth Dikes

;. Replace so0il removed by rodents or erosion.

b. Maintain riprap or other wave-protection measures
and replace as needed.

c. Restore to proper elevation dikes that have settled.

d. R[e]ilace eroded material and revegetate eroded areas.

2. Vegetation ‘ |

a. Reseed, resod, and fertilize areas of poor stand or
areas destroyed by erosion. If necessary, restore
eroded areas before reseeding.

b. Cut or spray with approved herbicide and remove
undesirable vegetation. Observe local and state
ordinances regarding spraying and burning.

c.. Fertilize vegetation as required to maintain a
vigorous stand.

d. Mow grass at regular intervals to maintain optimum

B-12

oover and asesthetics.
3. - CONCRETE FLOOD WALL

a. look for signs of deterioration of the concrete such

a8 cracking or spalling. Expansion and comstruction
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Joints are particularly susceptible to freeze-thaw cycle
damage.

4, METAL FLOOD DOORS IN CONCRETE FLOOD WALL

a. Check metal flood doors to insure they are properly painted
and oiled. Operate the doors to insure closure is possible.
5. STAFF GUAGE

a. Inspect and repaint if necessary.
6. OUTLET CHANNEL AND SPILIWAY

a. Inspect ammually, keep clear of obstructions and encroach-

ments.,

B-13




RIVERSIDE

Note: Sacks should ’

be lopped of least

/3 o/l ways ond well
" moauled or fomped

into ploce.

‘—-éﬂﬁwa:ﬂbpe 7o

) londward side

SEGTION

]
+

RIVERSIDE ELEVATION

SACKS REQUIRED PER 100’ STA.
100 1b."Feed" Sacks -1Cu.F1. Each

A:g;”ﬂ’," Soickhs Required
LS 3 300
2.0 4 750
1 3.0 6 1400 |
4.0 8 2250 |
__S.0 10 3250
6.0 12 4300
7.0 Y 5950
8.0 _16 J 600
w

SACK DIKE OR TOPPING
STANDARD HIGH WATER

Lt

<,
P ™

PREPARED BY

MAINTENANGE INSTRUCTION

CORPS OF ENGINEEARS, U.S ARMY
OFFICE OF THE OVISION ENGINEER
NEW ENGLAND OIVIBION, BOSTON, MASS.

PLATE NO.!
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RIVERSIDE | >/~ LANDSIDE

END VIEW

/T f2« /2;

FRONT ELEVATION

BILL_OF MATERIAL TO CONSTRUCT 100 FEET

25 pcs. I' /128 /7 pcs. 24"~ 6’
17 pes. 24" 10" 17 pcs. 24" 2"

—_—
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LUMBER AND SACK TOPPING
STANDARD HIGH WATER
MAINTENANGCE INSTRUCTION

PREPARED BY
CORPS OF LNGINEELAS, U.S ARMY
OFFICE OF THE DMISION ENOWMECR
NEW ENOLAND OIVIBION, SOSTON, MASS

|

PLATE NO. NIt
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SAVE TIME: Hendwritien messages ave accepiable.
Use carbon if you really nced a copy. If typewrisien, ignore fasins li

l Interdepartment Message

ST0-20! Rfv. 3/73 SIATE OF CONNECTICUT

N AML TITLE DATH

, To FILE ) January 31, 19

AGENCY AINRESS

NAML TITLE TFLEPHONE

F Joseph O. Elmer Water Resources Engineer
POM " gater and Related Resources AODHI 5
Environmental Protection

?
|

SUR 'ECT
7~ Highland Lake Dem - January 28, 1974 Inspection
\ Arrived at site at approximately 10:00 a.m. Present were Harold
Hemond, Don Cundy, Vie Galgowski (all DEP representatives); Dennis Moore
(Town Manager of Winsted); Frank Zeffiro (Head of Public Works, Winsted)
and the undersigned (DEP).

Water elevation: approximately 3"-4" of water in east spillway. No
flow through west spillway, but flow was incipient. This was the highest
the water had been previous to repairs last Qctober.

Sluice Gate: Closed. ‘The Union Pin Company regulates this gate as
the sluice provides water for running a generator at the plant immediately
i below the lake. The gate was not attended over the weekend and warm
weather produced excessive runoff.

S B ol

Leakage: There were two areas of concern to the town.
(1) A 8"-12" sleeve had been placed through the concrete wing abutment
at the east end of the spillway. The purpose of the sleeve was to permit
extension of the gas line along the downstream toe of the dam without
breaking the concrete. Substantial flow (~ 80 gpm) was coming through the
sleeve and emptying into the parking lot. This does not appear to be
seepage through the dam but instead is water which has passed over the
spillway. A seal should be placed on this pipe as the discharge occurs
into the parking area of the Unlon Pin Company and creates a nuisance.
(2) There are some small leaks occurring through the old masonry wall at
the east edge of the spillway. This did not appear to be abnormal for this
kind of dam in view of the high water in the lake.
(3) Leaks (~ 20 gpm) were found in the west abutment. The major leak
appeared to be high up in the dam and may be caused by water seeping through
the road base material. While substantial, there didn't appear to be
material being migrating. Seepage has been observed through this vicinity
for some time.

4 — T

——
[ 4

m ety
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The Pin Company was asked to open the gates and lower the water surface to
about 6" below the west splllway elevation. '

The conditions will be watched for further deterioration; Publ:l-c'VIorks

-1 re

e o (State) has asked Charles Pelletier to review the situation for them.

v —?

o atér ﬁésourceshineer

N Water and Related Resources
JOE:r: SAVE TIME: If convenient, bendwrise reply to sender on shis seme shess.
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SUGGESTION COMMITTEE SAY: {mprove Your Own Condition; Eom Cash and Recognition: Send in o Suggestion!

Interdepartment Message

SAVE TIME: Hendwrition meisages ove eccopiabls.

Use carbon if you really need o copy. If sypewrisien, ignore [ains linc;.

‘STOQOI REV. 3/73 STATE OF CONNECTICUT

To

NAME

File

TITLE

DATE

14 Februsry 1974

|

AGENCY

o
: Froml

AGENCY

ADDRESS

Nater and Related Resources
AML
Victor F. Galgowski

TITLE

Supt. of Dam Maintenance

TELEPHONE

ADDRESS

nd Related Resources

SUBJECT

o, 't'

Highland Lake Dam, Winchester

The most recent inspection of this site was performed by the
firm of Dewey and Kropper Engineers in October, 1965.

At the time of inspection the lake level was approximstely

880 feet, msl. There was evidence of minor seepage downstream from
both overflow sections but no indication of piping of fines from the
structure was apparent. The conduit through the dam consisting of

a stone arch was found to be in sound condition. The gate structure,
recently repaired by the city, was found to be in good condition and
operable. Similarly, the road surface across the dam and depressed
overflow sections were in satifactory condition.

It was noted that no major repairs to the dam were required
after overtopping by the August 1955 flood flows. The inspection
did not disclose any apparent structural weakness of the dam and
appurtenances. The consultant's opinion was that the present dem
did not constitute 2 hazard by reason of sudden failure.

Supt. of Dam Maintenance

VFGslig

SAVE TIME: If convenient, henduvite reply 1o sender on this seme shees.
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PHOTO 1 - General view of crest of dam, showing the two spillways,
boardwalks and dike at left end of dam.

PHOTO 2 - Upstream view of dike adjacent to right end of the main
section of the dam. Note low cottage adjacent to water
in background.

HIGHLAND LAKE DAM
TR-MAD RIVER

. NEW ENGLAND
us ARMVCE":&;"%R&':ME" NATIONAL PROGRAM OF

e INSPECTION OF WINCHESTER, CONNECTICUT
CAHN ENGINEERS INC. =
WALLINGFORD, CONN. NON~ FED. DAMS CE# 27 595 KB

EweiNeEn DATEJune '79 page__ C-1
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PHOTO 3 - Gatehouse and concrete floodwall. Note steel gate in
floodwall behind gatehouse to provide access to gate-
house.

RN Y,

1Y

PHOTO 4 - Downstream concrete training wall designed to confine
overflow of right spillway to channel in background and
out of parking lot in foreground.

HIGHLAND LAKE DAM

US ARMY ENGINEER Div. NEW ENGLAND NATIONAL PROGRAM OF ~FFHAD RIVER —

CORPS OF ENGINEERS
INSPECTION OF WINCHESTER, CONNECTICUT

WALTHAM , MASS.
CE# 27 595 KB

WALLINGFORD, CONN.

CAHN ENGINEERS INC.
ENGINEEN NON- FED- DAMS DATE June ! 79 PAGE C-2
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PHOTO 5 - Downstream face of right spillway. Note gas pipe along
masonry wall, and potential for obstruction due to board-
walk and fence.

CORPS OF ENGINEERS TR-MAD RIVER
WALTHAM , MASS. |

. ".1 qﬂv;

INSPECTION OF WINCHESTER, CONNECTICUT !
CAHN ENGINEERS INC. ce# 27 595 KB
ALLINGFORD, CONN. - ooy
A e NON-FED. DAMS DATE_June '79 paGE_ C-3
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PHOTO 7 ~ View of sand accumulation on gas pipe along downstream
masonry wall. Sand possibly originates from body of dam
and is carried through dam by seepage
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PHOTO 8 - Block of let traiing wal of right spillway which has
fallen out of place.

US ARMY ENGINEER DIv. NEW ENGLAND NATIONAL PROGRAM OF HIGHLAND LAKE DAM

cou:stor‘ 'tnemt.t:s TR-MAD RIVER
WALTHAM , .
INSPECTION OF WINCHESTER, CONNECTICUT
CANN ENGINEERS INC. £& 27
WALLINGFORD, CONN. » IN=- FED. DAMS SE® 27 590 KB

DATE_June '79 PAGE__ C-4
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PHOTO 9 - Downstream face of dam to right of spillway.
section of open channel from arch culvert and to concrete
culvert beneath parking lot is in foreground.
line passing through concrete training wal'l in background
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PHOTO 10 - Aerial view of dike at

.-

East Lake and Hurlbut Streets.

US ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM , MASS.

NATIONAL PROGRAM OF

CAHN ENGINEERS INC.
WALLINGFORD, CONN.
ENGINEER

INSPECTION OF
NON-FED. DAMS

HIGHLAND LAKE DAM

TR-MAD RIVER

Short

Note gas

WINCHESTER, CONNECTICUT

CE# 27 595 kB

DATEJie_'79 PAGE_ C-5




R L Y

}‘:v-::“ -Tw e
'\\
W

-

Tk
E———

LAY

-

[

AN TN AT S b4

CRARCEda Y

- A et L e
ARSI A Sl it i S k-4 s pi o
AR R IR DA O O 4t

T T T
L

L2

PHOTO 11 -~ View from right end of right spillway under over-
flowing conditions.

PHOTO 12 - Aerial view of dam.

-

- »

while left spillway is dry.

Note flow over right spillway

US ARMY ENGINEER DIV. NEW ENGLAND

CORPS OF ENGINEERS
WALTHAM , WMASS.
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APPENDIX D

HYDRAULICS/HYDROLOGIC COMPUTATIONS
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