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DEPARTMENT OF THE ARMY
|a NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
I WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:NEDED

OCT 2 9 1979

Honorable Ella T. Grasso
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor Grasso:

- Inclosed is 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

f findings and recommendations described in Section 7 and ask that you
1' rkeep 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

L case of this report the release date will be thirty days from the date
of this letter.

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

SincerelyAccessionFo
Sincerely NTIS GRA& F1

t'2K Unannounced

Incl SCHEIDER Justification

-- As stated Colonel, Corps of Engineers"IDivision Engineer Dsb ution
Availability Codes

jAvail and/or-

Dict Special



. . . .- o . .o ° . - - . - .. . . . .

.. %

CONNECTICUT RIVER BASIN

WINCHESTER, CONNECTICUT

HIGHLAND LAKE DAM

I "CT 00106

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

--[-
L

1-- DEPARTMENT OF THE ARMY

- ~-NEW ENGLAND DIVISION, CORPS OF ENGINEERS

WALTHAM, MASS. 02154

JUNE 1979

i.

-w *t * -w *. U- t -. .*. . .. .. . .-*** -.* -..



op~~~~ -. -1 1: 5. k- 3

BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: HIGHLAND LAKE DAM
Inventory Number: CT 00106
State Located: CONNECTICUT
Town Located: WINCHESTER

[Stream: TRIBUTARY TO MAD RIVER
Owner: TOWN OF WINCHESTER
Date of inspection: MARCH 4, 1979

rInspection Team: CALVIN GOLDSMITH
L PETER HEYNEN, P. E.

THEODORE STEVENS
IMP KATHLEEN MEDESKA

GONZALO CASTRO. P.E.

* The dam is approximately 450 feet long 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

L *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

Land are protected by dumped riprap. The two spillways are
5 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

L culvert through the dam from 2 low level sluice gates locatedIat the upstream face of the dam. From this outlet, water is
routed either to a small generator in the Union Pin CompanyI factory immediately downstream of the dam, or to a discharge
channel alongside the factory and back into the stream.

7- 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
U the right near the corner of East Lake and Hurlbut Streets,

were constructed to prevent flood waters from spilling over
low saddles at these locations.



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 or 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-

_. Ltion to flow over the spillways under high water conditions
caused by the fences and the boardwalk which pass over the

Sspillways. 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
z :eceipt of this report.

- ' ~~Petb~r M. Rekne'n, IP.E.

Project Manager
- Cahn Engineers, Inc. A

0$ rqIV

Edgar Vinal, Tr.,

Senior Vice President *FI !s
Cahn Engineers, Inc. ell



This Phasse I Inspection Report on Highland Lake Dan
has been reviewed by the undersigned Review Board mer:bers. In our
opinion, the reported findings, conclusions, and recomendations arc

,._.."" consistent with the Recormnended Guidelines for S..fetv Inspection of
Damrs, and with good engineering judgment and practice, and is hereby
submitted for approval.

JOSEPH A. MCELROY, MEMBER
SFoumdation & Materials Branch

Engineering Division

CARNEY IAL, MEMBER
Design Branch
Engineering Division

! /JSEPH FINEGAN, JR., CHk A"

ief, eservoir Control Cas r
ater Control Branch
Engineering Division

APPROVAL RECOMMENDED:

Lj &OE B. FRYAR
Chief, Engineering Division

r
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I PREFACE

I This report is prepared j 1nder guichance contained in the
Recommended Guidelines for Safety inspection of Dams, for

1Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involvingI topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intendedE to identify any need for such studies.

in reviewing this report, it should be realized that the
rreported condition of the dam is based on observations of
I field conditions at the time of inspection along with data

Pavailable to the inspection team. In cases where the
reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,
removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if

__ inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
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
would necessarily represent the condition of the dam at some
point in the future. Only through continued care and
inspection can there be any chance that unsafe conditions will
be detected.

L Phase I inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on
(greatest reasonably possible storm runoff), or fractions
there of. Because of the magnitude and rarity of such a stormL. event, a finding that a spillway will not pass the test flood
should not be interpreted as neccessarily posing a highly

rinadequate condition. The test flood provides a measure of
* k 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

~' r downstream damage potential.

iv
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PHASE I INSPECTION REPORT

HIGHLAND LAKE DAM

K SECTION I - PROJECT' INFOPMATION

1.1 GENERAL

- ~ a. Authorit Public Law 92-367, August 8, '977,
authorized the Secretary of the Army, through the Corps ofr 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

r supervising the inspection of dams within the New England
LRegion. 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( were issued to Cahn Engineers, Inc. under a letter of November

u 28, 1978 from Max B. Scheider, Colonel, Corps of Engineers.
Contract No. DACW 33-79-C-0014 has been assigned by the Corps

L 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

Icorrection in a timely manner by non-federal
-. interests.

* u2. Encourage and prepare the states to quickly initiate
effective dam inspection programs for non-federal
dam.

3. To update, verify and complete the National1 ~ Inventory of Dams.

Ic. Scope of inspection Program - The scope of this
L Phase I inspection report Includes:

1. Gathering, reviewing and presenting all available.1 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
*Fvisual condition of the dam, embankments and

appurtenant structures.

Mim



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 facilityI corrective measures required.

- It should be noted that this report does not pass Judg-
C ment on the safety or stability of the dam other than on a

4. * Wvisual basis. The inspection is to identify those features of
the dam which need corrective action and/or further study.

L 1.2 DESCRIPTION OF PROJECT

ra. Location - The dam is located on "Highland LakeL 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 Winsted0 U.S.G.S.V [Quadrangle mapo having coordinates latitude N 41 55.4' and

rw longitude W 73 05.0'.

'~ gb. Description of Dam and Appurtenances - The damn is
L 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

r downstream dry-laid stone masonry wall with an upstream earth-
fill. 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 leftL 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 withr L 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

Fof the parking lot of the Union Pin Company. Normally, all
L 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

~ I 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
oher dikes, one approximately 400 feet to the left of the damI and the other about 3,000 feet to the right near the corner of

Bast Lake and Hurlbut Streets, were constructed to prevent

i floodwaters from spilling over low saddles at these locations.

1 2



c. Size Classification - INTEREDIATE - The eam
impounds 11,800 acre-feet of water with che lake level at the

top of the dam, which at elevazion 888, is 14 feet above the
old streambed. According to the Recommended Guidelines, this
dam is classified as intermediate

d. Hazard Clasbificatio HIGH he dam is located at
the top of a hill above the ity of sted. There are many

' U industrial buildings as well M&.sbamg residences located on the
hill downstream of the dam. The main business district of

" Winsted is located approximately 2,000 feet downstream of the
dam near Highland Lake Stream's confluence with the Mad River.
If the dam were to be breached, there is potential for severe
loss of life and extensive property damage at the industrial,
residential and commercial buildings downstream of the dam.

e. Ownership - Town of Winchester, Connecticut
Mr. Dennis Moore
Town Manager
(203) 379-2713

~ rMr. Frank Kane
Director of Public Works
(203) 379-4101

F The dam was reportedly originally built for mills
below the dam, however, no record of the original owner or of
any subsequent changes in ownership are known to exist.

f. Operator - The sluice gates are operated by the
Union Pin Company which occupies the factory building
immediately downstream of the dam.

Mr. Richard Ranson - Plant Manager
Union Pin Company

(203) 379-3397

At the time of our inspection, we were told that the
Union Pin Company would be moving to a new building shortly
thereafter.

-< Operational procedures at the dam in the event of an
emergency are the responsibility of "The Superintendent for
the Operation and Maintenance of the Highland Lake Flood
Control Works of Improvement".

Town of Winchester, Connecticut
Director of Public Works
Mr. Frank Kane (Superintendent)
(203) 379-4101

3
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uIose of Dam - Recreational. Discharge from
conduit used for power generation in factory.

h. nesign and Construction Fistor, - The following
information is 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

"~ r 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
encompassed not only modifications to the dam, but also down-
stream channel improvements were proposed by the firm of Dewey
and Kropper. These plans for modifications were not implemen-

Sted.

In January, 1966, the State of Connecticut Water
Resources Commission prepared 'Sucker Brook Dam and Reservoir,

LDesign Memorandum No. 9, Highland Lake Dam Modifications" for
- the New England Division of the Corps of Engineers. This

memorandum called for the top of dam to be raised to elevation
888 by the construction of dikes, the installation of aVconcrete floodwall along the crest of the dam, raising East
Lake Street to elevation 888 at the far right (east) end of the

'V 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
spi llways.

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

L 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 886, 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 local, state and federal interests to provide flood
protection for the city of Winsted, and included the
construction of Sucker Brook Dam and Mad River Dam.

4
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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 Aimultaneously 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 Pinr Company enough flow through the sluices and into the tailrace

S 1channel to power their lighting system. The lake level is
regulated by closing the gates when the lake level drops to
rchfour feet or more below the spillways. Conversely, when a

F storm is expected or when the water level is very high, the
*v.gates are opened fully. During heavy flows, water is by-

passed down the channel alongside the factory, as well as
[t thr ough 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

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

1. Outlet Works (conduits):

}Z~ [Two 30" gates to a
Sae4.5'x6 stone arch culvert @

Invert Elevation 873+: 550 cfs

2. Maximum-known flood
at damslte: 4,000 cfs, (outflow)

a3. Ungated spillway capacity
@ top of dam elevation 888: 8,600 cfs.

4. Ungated spillway capacity
@ test flood elevation 887.0: 6,000 cfs.

15. Gated spillway capacity
@ normal pool elevation: N/A

p6. Gated spillway capacity
@ test flood elevation: N/A

7. Total spillway capacity
@ test flood elevation 887.0: 6,000 cfs.

8. Total project discharge
I. test flood elevation 887.0: 6,000 cfs.

5
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c. Elevations (Feet Above Mean Sea Level)

1. Streambed at centerlint
of dam (right spillway): 878.5 +

2. Maximum tailwater: N/A

3. Upstream portal invert
diversion tunnel: N/A

4. Recreation pool: 881.5

5. Full flood control pool: N/A

7' 6. Spillway crests: 882.3 right
882.6 left

7. Design surcharge Approx. equal
(for 1966 design): to the Aug.

1955 surcharge. -885.8

, 8. Top of dam: 888 (top of dikes,
floodwalls, sand-
bagging)

9. Design 885 (plus 3' forsurcharge (For modifi- wave protection

cations): equals el. 888)

d. Reservoir

1. Length of maximum pool: 13,000 + ft.

2. Length of recreation pool: 13,000 ft.

L 3. Length of flood control pool: N/A

e. Storage

L1. Recreation pool: 8,700 acre-ft.

2. Flood control pool: N/A

3. Spillway crest pool: 9,200 acre-ft.

E 4. Top of dam: 11,800 acre-ft.

.- 5. Test flood pool: 11,800+ acre-ft.

F f. Reservoir Surface

1. Recreation pool: 444 acres

1 6
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2. Flood control pool: N/A

3. Spillway crest: 444 acres

4. Test flood pool: 507+ acres

5. Top of dam: 512+ acres

g. Dam

I. Type: Masonry wall/earthfill

2. Length: 450+ ft.

3. Height: 14 ft. (max.)

4. Top width: 40 ft.

[ 5. Side slopes: 12 H to 1 V upstream
L Vertical downstream

( 6. Zoning: None Known

7. Impervious Core: N/A

S--_- 8. Cutoff: N/A

9. Grout curtain: N/A

-- 10. Other: N/A

r h. Diversion and Regulating Tunnel N/A

1. Type:

r 2. Length:

3. Closure:

[ 4. Access:

5. Regulating Facilities:

i. Spillway

p 1. Type: 2-broad crested
weirs with trape-
zoidal cross-sections

and a vertical down-
/ stream face.

2. Length of weirs: 75 ft. each

1I
*,9''/' , : ':- - .- ' ,-,3,,, , . ,..w,',-, :.



irn 3. Crest elevation: 
;-- riht

1 4. Gates:

L5- Upstream Channel: ]., to V +.Downstream Channel: 
Dumpz rock immedi-

ately downstream of
Spillways

7. General: Used as roadway

j. Regulating Outlets[ 1. Invert: 
N/A

'2. Size: Two 30" gates to
3. " 

4.5'X6' culvert
3. Description: Stone arch culvert** 4. Control Mechanism: 

Floor stand to 2

gates to 2 low
level sluice gates5. Other:

Both gates operated
together by one floorstand.

:8
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K-' SECTION 2: ENGINEERING DATA

I2.1 DESIGN

a. Available Data The available data consists of "as-
built" drawings for the "Highland Lake 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 Water 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).

a 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

I 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 availabler from the Connecticut Department of Public Works.

b. Construction Considerations - No information was
Li available.

2.3 OPERATIONS

S FLake 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

1 (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 beF 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.

1 9

U,. . . . ~ 9~*. ... .. ,. -. * ~ r.2K - .. Q.-. .



2.4 EVALUATION

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

b. Adequacv - The engineering data available was
generally inadequate to perform an in-depth assessment of the

* dam, therefore, the final assessment of this dam must be based
4 primarily on visual inspection, performance history, hydraulic

. computations of spillway capacity and approximate hydrologic
judgments.

LC. Validity - A comparison of records data and visual
observations reveals no observable significant discrepancies
in the record data.

F1



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General -The general condition of the dam is fair.
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.

S'b. Diam:

is pvedCrest -The crest of the dam serves as a roadway and
is pvedwith a blacktop surface which is in fairly good

condition (Appendix C, photo 1). 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

froad 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 is 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

V 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

Lto 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
,~.. 4.a dry-laid granite block wall of undetermined thickness anti

with a maximum height of approximately 14 feet (Photos 5, 6
L.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

* .-- F-indicating a possible loss of material from within the dam.
L 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 wall 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 1975. it appears in good condition
except for a small area approximately 3 feet in diameter where

I it seems to have been intentionally removed. To the right of
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the spillway is the new concrete floodwall, on a batter of 1.2
vertical on 9 horizontal upstream, and vertical downstream
(Photo 3). At the extreme right end of tth, dam where the flood-
wall is adjacent to the boating facilities, it is vertical
upstream, and on a batter of 1.2 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.

F Spillway - The two 75 foot long spillway sections
are sections of roadway at an elevation approximately 1.5 feet

rlower than the rest of the roadway (Photos 11 and 12). The
L 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).

r The left approach channel is heavily silted and by visual
L inspection, it was not possible to ascertain that this channel

is actually paved with any riprap. The uppermost block of the
r 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 1). 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
/ Lreservoir 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.

l Cate Appurtenant Structures - A small wooden gatehouse is
loctedapproximately midway between the right end of the dam

~ C and the right spillway, and stands upon a stone masonry
U platform on the upstream side of the concrete floodwall (Photo

3). One hand wheel floor stand inside the gatehouse operates
~ ~ ICtwo sluice gates which control flow into two 30 inch diameter
4low 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

I1
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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 lev _l down. 'he culvert under the
parking lot also appeared to be at full capacity, the pressure

* from which was causing water to ;Dubble 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 lineL. attached to the downstream face of the dam passes (Photo 9).
According to several 1974 newspaper articles, there had been a

r 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 left
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

V 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

i- 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).

1 Approximately 3000 feet southeast of the dam, at the
F_ intersection of East Lake and Hurlbut Streets is a dike

closing off a low saddle at that location (Photo 10). Thedike, 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 lake level were to reach
elevation 886.

d. Reservoir Area - The lake is surrounded by many
homes and cottages which may have potential for being flooded

p by backwaters if the lake should rise to the top of the dam.
Approximately 3.4 square miles of the seven (7) square mileI 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 theI Corps of Engineers in 1966 as part of an overall flood control
project for the Winsted area.

1 13
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e. Downstream Channel -The channels downstream of theIspillways 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

L 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. Tefollowing 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.

2. Continual -high water pressure in the conduit beneath
the factory parking lot could lead to further
deterioration of the pavement, which could, at least

r partially, block the gated outlet channel.

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

4-4. 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. If, 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

L reaching the top of dam elevation.

{i5. A rupture of the gas pipe along the downstream faceof the dam during an emergency situation could causea considerable worsening of conditions at the dam.

1 14



SECTION 4: OPERATIONAL PROCEDURES

4.1 REGULATING PROCEDURES

The Union Pin Company operates a hand cranked floor stand
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
agreement between the town, the Highland Lake Association and
Union Pin to regulate the lake level by closing the gates when
the lake level is four feet below the spillway and opening

~x .~,them fully when the water level is high or when a storm is
imminent. The normal procedure is to keep the gates about
half open to supply the necessary water for power generation,
while keeping the lake at a stable level. Lake level readingn

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

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

I.crest elevation. During the summer recreation season, tl',e
lake level is maintained as high as possible.

- r 4.*2 MAINTENANCE OF DAM
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. The lake was
L. lowered and the gates repaired about two or three years ago

after a stone got caught in one gate.

1 4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

An Operation and Maintenance Manual for the "HighlandLLake 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
iAppendix B of this report. Emergency procedures, including

wa rning of downstream residents, have been established in the

manual.



4.5 EVALUATION

The maintenance procedures are generally satisfactory,
however, the operational procedures require modifications.
The successful containmient of the lake, should it rise to the

* present top of dam elevation, is dep~ndent upon the prompt,
effective sandbagging of the outer sides of the two spillways

L 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

L 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.

FWhile the sandbagging procedures could effectively
contain the spillway f low, the gates to the low level outlet

rshould 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

' Jfactory. 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.

41,
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - The dam will not be overtopped by the peak
L 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.rKThese dikes, as supplemented by previously described sandbag-

L 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 P?4F peak inflow by approxi-
mately 3,000 cfs and the h PMF peak inflow by approximately( 2,650 cfs (Appendix D-3).

b. DeinData - No computations were found for the
original dam design.7 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%k." 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< 0maximum anticipated pool elevation of 885. 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

4. was the maximum height attained by the August 1.955 flood
~ - -waters at the dam.

C. ExeineData -The 1.955 flood, which occurred
before the dike were installed, caused substantial damage to
low lying houses downstream of the dam when it was overtopped.r The overtopping did not, however, cause significant damage to

- the dam itself, according to available information.

17
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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.

4' The spillways are part of a roadway, and therefore are
5- 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

L fence are anchored into the top of the downstream stonewall
portion of the dam. It is conceivable that during heavy

r flows, debris caught by the fence and boardwalk could cause
L 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 TetFlood Analysis - The test flood for this high
hazrdintermediate size dam is equivalent to the Probable
MaxmumFlood (PMF). Based on "Preliminary Guidance for
EstmatngMaximum Probable Discharges", dated March 1978,

pekiflwt the reservoir is 9,500 cfs; peak outflow is
6,000 cf iha 1.0 foot freeboard to the top of the dikes.

~ H Based upon our hydraulics computations, the spillway 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).

Lf. Dam Failure Analysis - Utilizing the April, 1978,
A "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-

Isponds to an increase * in the water level f rom a depth of
I approximately 6.5 feet just before the breach, to a depth of

approximately 11 feet just after the breach (D-16).



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 possibleI that, in the future, the seepage emanating from near the toe
of the downstream stonewall face could affect the stability of

- the dam.

rb. 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

L 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 wereF 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

Idumped 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 earthIdikes 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.

r1



SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7. 1 DAM ASSESSMENT

*a. Condition - Based upon the visual inspection of the
site and ispast 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.

~ Based upon "Preliminary Guidance for Estimating MaximumProbable 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 8,600 cubic
1 feet per second, which is equivalent to approximately 143% of

the routed test flood outflow.

Fb. Adequacy of Information - The information available
a is such that an assessment of the condition and stability of

N the dam must be based solely on visual inspection, past
performance of the dam, and sound engineering judgment.

C. Urgency - It is recommended that the measures
* presented in Section 7.2 and 7.3 be implemented within one

~.'~.--- ~-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

1. Based upon the computations in Appendix D, the dam
without the placement of sandbags at specific0 > * locations, will be overtopped at these locations byFthe test flood, rendering the dikes useless. AI.study should be undertaken to evaluate the
possibility of improving the configuration of the
dam so as to eliminate the need for sandbagging.

I The study should also include recommendations for
'4 the minimization of the obstruction of the spillways

due to the boardwalk and fences along the roadway.

2. A registered professional engineer qualified in dam
design and inspection should initiate and oversee a
program of monitoring the seepage from the
focus on the turbidity of seepage as well as changes

..-F in the volume of the seepage which are not related
I to changes in the water level in the lake.

Photographic records of each inspection should be
kept for future reference. Based on the informationI gathered by the monitoring program, the engineer
should make any recommendations needed for the

correction or control of t-, seepage.
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7.3 REMEDIAL MEASURES

Ia. Operation and maintenance Procedures -The followinq
I measures should be undertaken within the time-frame indicated

in Section 7.1c and continued~ on a regular basis where
applicable.

-~1. Round-the-clock surveillance should be provided by
the owner during periods of unusually heavy
precipitation. The owner should implement the

£formal warning system for alerting downstream
residents in case of an emergency.

L2. The annual program of inspection called for in the
V Operation and Maintenance Manual should include

Finspection by a registered professional engineer.
The inspections should be technical in nature
including the operation of the outlet works, and
should be performed on the yearly basis called for.rThe periodic inspection of emergency sandbag

L 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.

~ F3. The operation and maintenance procedures should
follow closely those set down in the Operation and
Maintenance Manual. Sandbagging operations duringI emergencies should commence when both spillways are

I nearly flowing full and the water level reaches I
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
top of the dam elevation. Should the water levelK approach within one foot of the crest elevation ofzF the boat ramp on the left end of the right dike,

L. sandbagging operations shall be expanded to include
the boat ramp. The amount of emergency sandbags and
sand stored nearby for emergencies should be

t increased substantially to provide enough sandbags
to raise the boat ramp crest and all other
sandbagged areas to the top of dam elevation 888,

~ L rather than to elevation 886 as anticipated and
provided for by the present Operation and
Maintenance Manual.

4. Consideration should be given to revising the
Operation and Maintenance Procedures to require the
closing or throttling of the low level sluice gatesI during heavy flows to prevent flooding of the Union
Pin Company.
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N5. The culvert under the Union Pin Company parking lot
should be examined periodically to determine if its
condition is adequate to suppo3rt automobile loads.
If needed, it should be repaired or replaced.

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

place.

b7. The riprap lining of the left spillway approach
channel should be inspected during a period of low
water and repaired or replaced as necessary.

* L
8. Consideration should be given to removing or

reinforcing the gas pipe along the downstream face
'Sr of the dam.

7.4 ALTERNATIVES

f This study has identified no practical alternatives to

~ ( the above recommendations.
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PERIODIC INSPECTION CHECK LIST::[.i ' Page -

PROJECT , NT 17
' PROJECT FEATUREEAATH. !NA4n0&&_ ..... 11Y - /j

AREA EVALUATED CONDITION

. DAM EMBANKMENT

!Crest Elevation 88q±

i Current Pool Elevation

[ [ I Maximum Impoundment to Date 885..8 -. OVuRTo'PfO 4L&. / 'S:

Surface CracksiO
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I PERIODIC INSPECTION CHECK LIST
Page 4-3

PROJECT /i-O ,4A-= 0,4* DATE~ 11/5/759

PROJECT FEATURE E~.,4J' 91XrE E.,,jiAVKmfArr B

4.AREA EVALUATED CONDITION

-iDI(E EMBANKMENT

Crest Elevation eao(Asis. DIKES)

Current Pool Elevation 8t..

Maximum Impoundment to Date 6858 (PA'EV/ouVS TO COVS7.f OP

surface cracks NOAles O2S5'RvqT10&PF

Pavement Condition N-

M4ovement or Settlement of Crest N'O.= O851E4 QVIE'

Lateral Movement /OMF~ 4PP,6'LV

SVertical Alignment9,0

Horizontal Alignment 6,1
-4Condition at Abutment and at Concretf 70D

Inducatios of Movement of Structura: A/

Items on Slopes *114

{ Sloughing or Erosion of Slopes or AONE Sv6O
Abutments

IRock Slope Protection-Riprap Failure. I-CIII. ORAE,45 W/ ,sas,01 pE qlRpp

unusual Movement or Cracking at or
Near Toes MONA' 4 OS ER VED

Unusual Emnbankmnent or Downstream NONE '0 54qV,&ADO lle coA(M -
SeepagePSrA1 8 e W$EY. )

V ~~Piping or Soils NN 6Ee~

I Foundation Drainage Features A'OAAlE Ae,0WA1

Toe Drains 4,/04 11VWW4

Instrme ntation System 4'M/E 10MOWMV

Trespassing on Slopes ON o3SITE-I,1*S '
I - - _ _&VA



" I PERIODIC INSPECTION CHECK LIST,: -- " P a g e -
PROJECT Hi.,LAa LAKE Dwm DATE __

!_I. PROJECT FEATURE GA7EHoUsE BY CQ .ZR 4 L

- AREA EVALUATED CONDITION

OUTLET WORKS-INTAKE CHANNEL AND
INTAKE STRUCTURE

" a) Approach Channel 4'ON' OS6ERi,'AO

r : Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

'F.Debris
NL--___.. r condition of Concrete Lining

Drains or Weep Holes

b) Intake Structure 'OOOEN H'OUSE ov 4445oNA,9
. Condition of G1 w.. PtFOA'm

Stop Logs and Slots 7'r sH Rd.-45 7-WO s*4qIE vres
'.. ,o 30" AmeP S

-11. [

" I

[1



PERIODIC INSPECTION CHECK LIST
Page -5-

PROJECT Hjj,~v..Ap Z.9Ei, l'~/~j

PROJECT FEATURE__" .. _ BY __.- _

" AREA EVALUATED CONDITION

;OtU':ET WORKS-TRANSITION AND CONDUIT

L General Condition of a..ee 14PPEFAREO GOO - oBSeRVEz
.o, t'NDER FV'i.. XALOW CONVTO'I 7-r S

• Rust or Staining on Coawete
MA4501h. WA4g 08S&#v,=O

L Spalling NOm2" 08S E# VeD

- Erosion or Cavitation NONE o8SERVED

L Cracking NO-VIE 05selp V

J Alignment of Monoliths 4//V4

Aigzument of Joints NA

Numbering of Monoliths

4i

'rI'
.. . .. ... .. ... ... ... ... ..
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% "'" IPERIODIC INSPECTION CHECK LIST

....

PROJECT C/& AV AA A

--"-*-".. . PROJECT FEATURE/nL Z_'/- D -- BY

AREA EVALUATED CONDITION

I OUT ET WORKS-OUTLET STRUCTURE AND
OUTLET CHANNEL

[ General Condition of Concrete POONq - 4k /M /J7*RK#AO6 4-07"

Rust or Staining AWOAE -8Sff9VZ1

Spalling AII0NE O8$5Rv

.l Erosion or Cavitation •,4 7"tOO 0 . V

,Visible Reinforcing NCW V P ,4 . O

Any Seepage or Efflorescence *OW*' 0& 5Rw&-.b

Condition at Joints A1,

Drain Holes 4i/d

,-. L Channel C,'fA41VE, T#i W4/' VAd, PAI. =OR

Loose Rock or Trees Overhanging R&VjER C4! 0,4/ ,%o.&y Vfs
- Channe 1/o

Condition of Discharge Channel A 0 &04 Co mo.

. -6

-'--P _ .

I

• ~ ' I* % *.* . % * 't %*% • 4.4' - 4' '5 t '.*" ." 
#

4 .''' , ._'1
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( " PERIODIC INSPECTION CHECK LIST Page 4-2?
I"pROJECT & .+ _eL , _AA uf/Al -

PROJECT FEATURE !peLLj A _ By... BY4e

AREA EVALUATED CONDITION

, TLET WORKS-SPILLWAY WEIR, APPROACH
AND DISCHAGE CHANELS

a) Approach Channel

"_ General Condition GOOD - S'of-1'4htA- V ROk .IAE'

S. Loose Rock Overhanging Channel NONSE 8SER V a

- Trees Overhanging Channel 4/ONE 08Sk ERVE />

I Floor of Approach Channel H#4,VD PA.4CED Sr7,V&E-R/G9-7

~ " 1S11.7AD AV - 4A
b) Weir and Training Walls SroAF 840CI< TT/ES OEF/A'E

General Condition 6 Conorw :& ,OO C, , . To A1PAi0 7-0

Rust or Staining 1000- OVE 95RA Iff 84 OC K TIPPED
r 007- Oj= PL., .a

Spalling FLOW OVER SP1,,Y5fS-1.'Z

- Any visible Reinforcing 0

d Any Seepage of Efflorescence

Drain Holes

IL c) DischargeChannel &JMPEb Rockr jpLA.4s P1R0A1r0
STRE4A1 C I1AjVNfU L

General Condition

- Loose Rock Overhanging Channel AM'E OSAER O

-. I Trees Overhanging Channel r.4 RO,019*1

Floor of Channel G ' 8o&i-CJQ

other Obstructions

4II .... ..
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HIGHLAND LAKE DAM

LIST OF SELECTED EXISTING PLANS

"Flood Control Highland Lake Dam
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)

.'B..,1
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- ~-Jo. TTI WATER RrSOUsRcES LOM~ISSION
SUPERVISION or DAm~s 7J-C,7 0

Inventoried 'INVENTORY DATA LC1

By -a.

Date __ _ _ _ _ _ _ t

L Name of Dam or Pond 6I
Code No. -- , [ J

Nearest Street Location

.~''. ~Town :2/
U.S.G.S. Quad.__ _ _ _ _ _ _ _ _ _ _ _

Name of Stream 41~~.

Owner SvrYLe

Address__ _ _ _ _ _ _

Pond Used For - *-' -

Dimensions of Pond: Width _ ___Length _____Area V5

Total Lengthof Dam 'q C) C<jj Length of Spillway& eL~

Location of Spillway~...- N

.:_4** Height of [Pond Above Stream Bed 4" -2 AS

* LHeight of Embankment Above Spillway-?

Type of Spillway Construction-*____________________

*j Type of Dike Construction

* I Downstream Conditions .A * '

Ii Sumary of File Data /

'I V
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HIGHLAND LAKE
F TRACEDWINCHESTER, CONN.

TRCEPROM AERIAL SURVEY MAP
444 ACRES PLANIMETER MEASUREMENT

I CONTOUR INTERVAL
&.56 FT. OR 2 METERS

I SCALE I - 1200'
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STATE OF CONNECTICUT
Department of Environmental Protection

LAKE AND POND SURM SERIES N0. 8

HIGSANID LJ"

_ Highland Lake in located in Litchfield Count:, In the township of Winchester.E The lake is natural in origin with its level raised approximately 10 feet
by an earthen and masonry dam. Highland Lake 11. in a high valley over-
looking Winsted and is fed by several small brooks and bottom springs. It

Shas a surface area of 44 acres in its three basins, a maximum depth of 62
feet and an average depth of 19.7 feet.

This impounent is thermally stratified and the deepest waters are deficient
r 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
i upper basin and there is considerable submerged 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 do a source of water for industrial
L prurpoerosulting in considerable fluctuation of the water level. Sboreline

development Is very high. Access to the lake is provided through a boat
livery and a state-owned boat launching area. Recreational boating use is
extremely heavy.

Highland Lake has been stocked with landlocked salmon, lake trt, yellow
, !: e, malluouth bass, melt, chain pickerel, rock bass, bullheads, golden
shineres, calico bass, sunfish, rainbow trout, brown trout, kokanee and ale-
wives. Chain pickerel and smalmouth bass are moderately abundaat and
exhibit above average growth rates. Yellow perch are abundant and grow at

.a rate slightly above the state average. Largemouth bass are relatively
scarce and, as a result, their growth rate has not been detezined. Kkanese
are abundant although less so than in ast Twin Lake. The growth rate of
kokanee in Highland Lake is somewhat better than in last 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 rainbow
trout and for 14 to 16 inch kokanee. 9mallmouth bass, chain pickerel and
yellow perch should provide fair to good fishing.

The establishment of a forage fish population such as melt or landlocked
alewives would Improve the brown trout fishery and shoul d result In a few
large holdover t mut.

-- Revision of 1969

I
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-. 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 Assura..a with the United States Government that

allowed the United States Army Corps of Engineers to construct the Sucker Brook

- Flood Control Reservoir 400O feet above its confluence with Highland Lake in the

i / town of Winchester, Connecticut. The Sucker Brook Reservoir as now constructed

L controls approximately 50% of watershed runoff into Highland Lake. To control the

remaining watershed runoff the State of Connecticut agreed to construct modificationi

I| to the Highland Lake Dam that would insure containment of flood waters to Highland

S ! 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

u- " - Dam was developed by the engineering firm of Degen and Kropper, Hartford, Connecticu

O-
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

?j modifications by Oneglia and Gervasini Building Construction, Inc., 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.

-O-- OP TIONAL PROCEDURES

F A. G
1. The official person appointed as Superintendent for the operation

and maintenance of the Highland Lake Flood Control Works of

IImprovement shall make all decisions and issue all orders related
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to the emergency operation of the Highland Lake Plood Control

Works of Improvement.

2. The Superintendent will become famiiiar with all steps necessary

S..to insure the Successful emergency operation of the Highland

Lake Flood Control Works of Improvement.

t 3. The Superintendent will make his name, title, address and phone..
number known to the Director of the Water and Related Resources

Unit, Department of Environmental Protection, to the Director

of the State Office of Civil Preparedness, and other agencies

! I involved in a flood emergency situation. The Superintendent

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

he is not able to perform his duties. 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

LOffice of Civil Preparedness, and other agencies.

V 2f. The Superintendent will make arrangements to have available at all

times necessary materials, equipment and personnel to carry out

[ the emergency operations of the flood control works of improvement.

5. If at any time the Superintendent has cause to believe the Highland

L Lake Dam or dam modifications may fail he will alert all downstream

interests.

6. 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.

7. NICKAL W M MVICE STANRD
FLOOD WANIN TOM AND AINITM

. a. FLH RO WATCs Heavy rains may result in flash

-.... q' 3 ;'1 . .-.: ,- ..-> . . A '.
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fiooding in the specified areas. Be alert and

prepared for the possibility of a flood emergency

which will require immediate action.

b. FLASh FLXOD WARNING: Flash flooding is occurring

r or is imminent in the specified areas. Move to
safe ground immediately.

B. OPERATION MATIALSr [1. The following materials will be needed and on hand at all

times for emergency operation of the flood control works

of improvmsent at the Highland Lake Dam:

b. 90 cubic yards of sand

2. Appropriate hand and power equipaent should also be

available for the sand bag operation, such as the following:

- a. bucket loader

b. dump truck

c. shovels

C. DERGENCY OPERATION STEPS

1. In the event of a FLASH FLOOD WATCH the Superintendent shall

[ take the following steps:

a. Alert all necessary personnel to stand by status.

b. -Check on the availability of all emergency operation

I .materials and equipment.

co* Contact the Uni on Pin Company and request the gates tr F' (
F to Highland Lake Dam be opened full.

j ; : (-4 Title___ne

'~'~*Tlephone
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V.'

d. Make inspection of flood control works of improvement.

e. Cbeok locks and workability of the tiree .tool doors in

flood wall (see plan).

f. Clear all obstructions from spillway area.

g. Keep updated on weather conditions.

r.D. in the event of a FLASH FLOOD WARNING the Superintendent shall take the

following steps:

[a. Ozder all necessary personnel to assigned stations

at XWghland Lake Damn.

[,b. Determine that Highland Lake Dam gates are open

-~-~ full.

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

d. Have emergency operation materials and equipment

deployed adjacent to dike. locations in the event

that sandbagging is required.

e. If possible establish an emergency comnunications

. - *- system with local Civil Preparedness Units.

[ f. Take hourly reading of lake elevation (use staff

' guage at west side of gate house).

L .g. Take action to remove any debris that may tend to

- nbl° plwa. Check periodically.,,. ( 40- 1o '
E. EMEGENCY SANUAGGING OPEATIONS

Under conditions of extreme flooding it is necessary to construct two sand

*bag dikes across West Lake Street and one dike across East Lake Street. The

i enclosing of catch basins at Toto's Boat Ramp and Resha Beach with sand bags to

I prevent overflow of lake water backing up is also necessary. These modifications
Iare drom an the Flood Control Highland Lake Dam general plans.I

I
When the lake reaches a level such that both a-Ilways are nearly flowing

2%!,t V . % .L-N, , , , , , ,, ,.
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I"full (approximateiy 2" from the top of spillway), sandbagging shall commence. The

sand bag dikes should be built at a rate adequate to maintain their elevation

approximately 1 above the lake water surfuce elevation. The maximu pool elevatiol

anticipated is 885.8'. As the road adjacent to the spillways is at approximately

Lelevation 883, the height of sandbagging that will be required under extremely sevel
flood conditions is about 3.0'.

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

Li 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.

L F. POST FLOOD 3RGECY PROCEDURES

1. Inspection

2. Care of sand bags, tools, and equipment

3. Complete reports

MAlITENANCE PROCEDURES

. * A. GENRAL DEFINITION: Maintenance is the work required to keep works of improve-F
.ment in, or restore them to, their original 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

L parts that have been torn, broken, or deteriorated.

B. INSPECTIONS (GENERAL): The Superintendent will carry out periodic inspections

of the Highland Lake Flood Control Works of Improvement and maintain in a

centralized location a record on forms supplied by the Water and RelatediI
Resources Unit of all inspections performed.

1. The Superintendent, accompanied by personnel of the Water and

I Related Resources Ur. , will conduct an annual inspection of
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the work. of improvement in the month of June of each year. A

written report of this annual inspection wkll be placed on file

"ith the city of Winsted in the Office of the Town Manager and

the Water and Related Resources Unit, Department of Enviromental

Protection.

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

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

i C. MAINTENANCE AND INSPECTION DITAIL

1. Earth Dikes

* a. Replace soil removed by rodents or erosion.

), b. Maintain riprap or other wave-protection measures

and replace as needed.

S vc. Restore to proper elevation 'dikes that have settled.

d. Replace 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.i[
b. Cut or spray with approved herbicide and remove

(- undesirable vegetation. Observe local and state

or4diances regarding spraying and burning.

c.. Fertilize vegetation as required to maiatain a

vigorous stand.

d. Mow grass at regular intervals to maintain optinzn

over and aesthetics.

3. CONCRETE 1702 WA

1 a. Look for signs of deterioration of the concrete such

a cracking or spalling. Expansion and construction

y-" " ,., . . . .
. .. .. . - ,. ,.*A..,,t,-* " .,'..'., -' , * , '.. - ,% . " -
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p...

J6ints are particularly susceptible to freeze-thaw cycle

J m AL FWo Dow IN coNcRE FO wAL

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.

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

L Monts.

,- F

:.< L

- I
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CORPS OF NWkS'

,h:pI f slope 0
I.a.. /dword sideI

I
I RIVERSIDE LANDSID_
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I mf o re o l0med I(io plAce. N

RIVERSIDE ELEVATION

SACKS REQUIRED PER 100! STA.
100 Ib"Feed" Sacks -I Cu. Ft. Each

Approx.Hgt. Socks ired
Sock Dike H h Rqie

15 0 a 22§0.....
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SACK DIKE OR TOPPING
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PLATE NO.0
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MODEL SACK DIKE OR TOPPING
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END VIEW
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' FRONT ELEVATION
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1.I

LUMBER AND SACK TOPPING
STANDARD HIGH WATER

MAINTENANCE INSTRUCTION
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SI M saSAVE TIME: Handwritten mesiiqes we ccopbc.

STO-201 nEv. 3/73 SlAIC Or CONNELTICUT We Cabon it you really ued acopy.it 1yorwritse., igofint i

FILE DAIf
FILE ______________ ______January 31, 19

Z', "NAJMk i I ITLF -7 ONE

"'VOP Joseph 0. Elmer Water Rtsources Engineer" ater and Related Resources AfllESS

0. Environmental Protection

-Vt [C1Highland Lake Dam - January 28, 1974 Inspection

Arrived at site at approximately 10:00 a.m. Present were Harold
Hemond, Don Cundy, Vic Galgowski (all DEP representatives); Dennis Moore
(Town Manager of Winsted); Frank Zeffiro (Head of Public Works, Winsted)rand the undersigned (DEP).

Water elevation: approximately 3"-4" of water in east spillway. No
r flow through west spillway, but flow was incipient. This was the highest

the water had been previous to repairs last October.

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

---- HLeakage: 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

L 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

im spillway. A seal should be placed on this pipe as the discharge occurs
into the parking area of the Union Pin Company and creates a nuisance.
(2) There are some small leaks occurring through the old masonry wall at

L -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

Sfor some time.

The Pin Company was asked to open the gates and lower the water surface to
about 6" below the west spillway elevation.
The conditions will be watched for further deterioration; Public Works
(State) hab asked Charles Pelletier to review the situation for them.

I
"-7 .

Wathr Resources Engineer

Water and Related Resources
JOE: r SAVE TIME: I/ o.wweieus, b..dMee reply to tender on, sbs seame skew.

I . . ~**~*~~



SUGGESTION COMMITTEE SAY: Improve Your Own Condition; Earn Caso and Recognition: Send in a Suggestionl

,nfveraeparimenf Message SAVE TIME: Handuv*1on urisages a euhbe.
STO-201 REV. 3/73 STATE OF CONNECTICUT W/ie Wbo" it Yom ,aly ed a copy. II sype"nPrdls, ignore Iuis ha,, .

N AMdE TI TLE DATE

ATo File AD,,,Sc, 114 February 1974
Water and Related Resources

NAML TITLE TELEPHONE

S. Victor F. Galgowski Supt. of Dam Maintenancer AGENCY ADDRESS

Water and Related Resources
SUBJECT

Highland Lake Dam, Winchester

-i[

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 approximately
L. 860 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.

0 ." It was noted that no major repairs to the dam were zequiredafter 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 dam
did not constitute a hazard by reason of sudden failure.

Supt. of Dam Maintenance Go

I:;
- VFGsljg

1 SAVE TIME: I/ gopeinu, hj4vu# t to o a$.#np o s ene low A.
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: PHOTO 2 -Upstream view of dike adjacent to right end of the main
: section of the dam. Note low cottage adjacent to water

US ARMY ENGINEER DIV. NEW ENGLANDTO NA PROGRAM OF HIHA LMM DAN""''
J~ ~ ap OFHN°MI o~ IoIIMw ,ENGINER111.IC TR-MAD RIVER

WAU"A .MAS.INSPECTION OF WINCHESTER, CONNECTICUT
CAM ENINERSINC C# 27 595 KB

WALLINGFORD. COON- NON- FED. DAMSImaKR IDATEjune ' 79 PAGE C-1
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PHOTO 3 -Gatehouse and concrete floodwall. Note steel gate in
floodwal. behind gatehouse to provide access to gate-
house.

'~- r

-~ PHOTO 4 -Downstream concrete training wall designed to confine
overflow of right spillway to channel in background and

out of parking lot in foreground.

US ARMY ENGINEER DIV. NEW ENGLAND N4ATIONAL PROGRAM OF HIGHAD LAEDA

wAUN AS INSPECTION OF WINCHESTER, CONNECTICUT
CAHIN ENGINEERS INC. CE# 27 595 KB

[ .WALLINOFORD. CONN. N ON- FED. DAMS DTE June '79 PAGE__C-2_

EI
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(I PHOTO 5 - Downstream face of right spillway. Note gas pipe along
masonry wall, and potential for obstruction due to board-

* walk and fence.r iI

rPHOTO -Downstream face of lef spillway wit wetarea. at toe.

US ARMY ENGINEER DIV. NEW ENGLAND HIGHLAND LAKE DAM
C cO cv gggegmggs NATIONAL PROGRAM OF TR-MAD RIVER

wALTNAM , MASS.
INSPECTION OF WINCHESTER, CONNECTICUT

CAHN ENGINEERS INC. CE# 27 595 KB
,,ALLOGSFORO, Comm. NON- FED. DAMS D n 9GEMKIER DATE June 79 PAGE_ 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

+" '- Fand is carried through dam by seepage

CAHN .ENINER INC C., 27 595 a

Fr

0

WALLIGFORD CON )-FD.DM
PHOTO B - Block of left training wall of right spiliway which has

A + fallen out of place.

I I
[ ~ ~~~US ARMY SNGW4EER (I(nDIV. NEW ENGLAND NATIONAL PROGRAM OF TR-MAD NRIvERDA

WALHA ' AS INSPECTION OF WINCHESTER, CONNECTICUT
~CANlN ENGINEERS INC. #

*i , .,,,o~o co,- ')N-FED. DAMS jC*27 595 KB
ALIPR.CMM.~ DATE 3ue '.7 PAGE .C-4.
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4 .0

IPHOTO 9 - Downstream face of dam to right of spillway. Short
section of open channel fromi arch culvert and to concrete
culvert beneath parking lot is in foreground. Note gas
line passing through concrete 11iinwl in background

PHOTO 10 - Aerial view of dike at East Lake and Hurlbut Streets.

US ARMY ENGINEER DIV. NEW ENGLAND NATIONAL PROGRAM OF TR-MAD IVE DA

wA~mMMAS.INSPECTION OF WINCHESTER, CONECTICUT

I WALLINGFORD, CONN- NON- FED. DAMS C*2755KuwnmDATE~ii 17 A
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- NJ

I PHOTO 11 - View fron right end of right spillway under over-
flowing conditions.

-I -I.

a. .PHOTO 12 - Aerial view of dam. Note flow over right spillway
while left spillway is dry.

US ARMY ENGINEER DIV. NEW ENGLA NATIONAL PROGRAM OF HIGHLAND LAE DAM
I COMPS OF E INIERS TR-AD RIVER

wwA::: o . -- INSPECTION OF WINCHESTER, CONNECTICUT[ CAHN ENGINEERS INC. CN. 2-7 595 KB
WALL.,SFORO. CONN. NON- FED. DAMSime~lmDATE June 1 79 PAGE C-6---.
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.* "PRELIMINARY GUIDANCE

FOR ESTIMATING

[ MAXIIMM PROIBABLE DISCHARGES

.1,

II

PHASE I DAN SAFET

INVESTICATIONS,

': Now England Division
- Corps of Tagineers

1" 'March 1978LEL
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b'"• KUATMUM PROBABLE MnOD IFILowS

NED RESERVOIRS
.Project 

SDA 
P

2. ;:,W"SI (**) (s..i .) cLs/ . mi .
2.East Branch 15,-!O0 9.251,7
.Nthe ld rook 158,(00 97.2 1,625
S. rtBlack BRo k 9000 5.7 1580

Black Rock 35,000 20.4 1,715
6. Hancock Brook 20,700 12.0 1,7257. Hop Brook 26,400 16.4 1,6108. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109

' 10. Conant Brook 11,900 7.8 1.52511. Knightville 160,000 162.0 98712. Littleville 98,000 52.3 1,870
T 13. Colebrook River 165,000 118.0 1.40014. Had River 30,000 18.2 1,650* • 15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 87317. North Hartland 199,000 220.0 904IS1 North Springfield 157,000 158.0 994
19. Balil mountain 190,000 172.0 19105
20. Tovuehend 228,000 106.0(278 total) 820
21. Surry Mountain 63,000 100.0 630j 22. Otter Brook 45000 47.0 957
23. Birch Hill 8500 175.0 95
24. Iat ar iaield 73,900 67.5 1095r' : 23. Veyilll 38,400 99.5(32 net) 1,20026. West Thompson 65,000 173.5(74 net) 1,15027. Hodges Village 35,600 31.1 1,14528. Iuffiinvill 36,500 26.5 1,377. n ld olli 125,000 159.0 786Vest ill 26,000 28.0 928
31. Franklin Falls 210,000 1000.0 21032. Alackwater 66,500 128.0 52033. Hopkinton 135,000 426.0 326
34. Everett 68,000 64.0 1,062
35. ?lscDovell 36,300 44.3 825

_ 
ii



MAXIMUM PROBABLE FLOWS
BASED ON TWICE THE

STANDARD PROJECT FLO(T
(Flat and Coa.tal Areas)

River SPF D.A. MPF
(-c) (sq. m.) (cfo/sq. mi.)

1 1. Pswtuxet River 19,000 200 190

2. Mill River (R.I.) 8,500 34 500

3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8,000 30 510

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65

S. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330

(j&

*I iii
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. . . .

ESTIMATING EFFECT OF SURCHARGE STORAGE
ON MAXIMUM PROBABLE NiSCHARGES

INFLOW P

0~~ T 3,

-pit

4 ... 

:STEP 1. Determine Peak Inflow (Qpi) from Guide

Curves.
S STEP 2: a. Determine Surcharge Height 7o Pass

b. Determine Volume of Surcharge
(STORi) In Inches of Runoff.

c. Maximum Probable Flood Runoff In Novo
t " England equals Approx. 19"', Therefore

Qp2 Qp1 X (I STRi-
L 19

_ STEP 3: a. Determine Surcharge Height and
"'STOR2" To Pass "Qp2"

b. Average "STORi' and "STOR2 and
Determine Average Surcharge and
ResIting Peak Outflow "Qp3".~I

~V



- 4 . . . - - - - . & - . . " " . °-

*! SURCHARGE STORAGE ROUTING SUPPLEMENT

'4
L TEP 3: a. Determine Surcharge Height and

"STOR2"' To Pass "Qp2"

b. Avg "'STORi" and "STOR2' and

-Compute "Qp3"'.
S.'(

c. If Surcharge Height for Qp3 and

"STORAVG" agree O.K. If Not:

STEP 4: a. Determine Surcharge Height and

"STOR3' To Pass "Qp3"

b. Avg. "Old STORAvO" and "STOR 3"

- and Compute "Qp4"

c. Surcharge Height for Qp4 and
Fr "'New STOR Avg" should Agree

1I  closely

I! vi.
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S.

SURCHARGE STORAGE ROUTIKG ALTERNATE

* I
Qp2 QPI X(1TO

19

Qp2 Qpi Q QPI(STOR)

FOR KNOWN QpiAND 19" R.O.

Qp2 STOR EL.

S-p ii
. - - _____ii_____

i. EL. ,

[- L

F , . , ,,. :, ,. , . .,., , ,.:- ., . , ,.,. .. % . . : . . . .'. . .-. .,



"RULE OF THUMB" GUIDANCE FOR ESTIMATING

- DOWNSTREAM DAM FAILURE HYDROGRAPHS
II

::',

'/.P QpT- - 12 S

'1
F" TI I2S

Ta

- STEP I: DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpl).

% 17 Wb- Yo 3i

Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM
IL LENGTH ACROSS RIVER AT MID HEIGHT.

Yo a TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

. STEP 4: ESTIMATE REACH OUTFLOW (p2) USING FOLLOWING ITERATION.
A. APPLY Qpl TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

" - VOLUME (Vl) IN REACH IN AC-FT. (NOTE: IF V1 EXCEEDS 1/2 OF S,

L SELECT SHORTER REACH.)
B. DETERMINE TRIAL Qp2"

Qp 2 (TRIAL) = .p (I
-i-C. COMPUTE V2 USING Qp2 (TRIAL).

D. AVERAGE V1 AND V2 AND COMPUTE Qp2 *.p 2 -: 1  pI'
OP z: op, {II- yr )

STEP 5: FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.

APRIL 1978

I viii



APPENDIX E

INFORMATION AS CONTAINED INr THE NATIONAL INVENT~ORY OF DAMS
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This Phase I Inspection Report on Highland Lake Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

L

, JOSEPH A. MCELROY, MEMER
Foundation & Materials Branch
Engineering Division.s

CAR\IEY M. 4 ERZIAN, MEMBER
Design Branch
Engineering Division

IJ SEPH VIN EGAN, JR., CH
, tief, eservoir Control Cebsir

(later Control Branch
Engineering Division

APPROVAL RECOMMENDED:

-JOE B. FRYAR
Chief, Engineering Division



hilt:L:., 5 t:'_t f~tu Final kl: rt

TO FkOm )ATt JA

Ch -nan,
Chief. F & M Brdnch Dam Safety Review Board
Chief. Water Control brat-ch

I tthti is Osi gle Coy Qf the final report for

09 AM &M : t&Dam, Identity No. __________

2. lease ascertain that the report is acceptable in accordance with your
Branch comments or instructions given to the Architect-Engineer at the
Review Board Meeting.

3. If acceptable, retain the cop or yojz f1les.rAu, be prepared to sign
the (master) approval sheet o A' 7

4. If the report requires further work or correction, notify the undersigned
1s soon as the determination is made.

'a" 5. The cost code for this review is ABA(/ 0700000000.

I

A., 2496 I,, ,. , , ,. ,, ,,.......,.,,

[ .. . . ..~ ~* * .. ... .. .. . . -.... .... '.'.'. ' *-.',.. ... , - .': o , -
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