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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

OTENYTIOIo WALTHAM. MASSACHUSETTS 02154 *
NEDED JAN I? 198

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

*

Dear Governor Grasso:

Inclosed is a copy of the La ke Garda Damn 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 0
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.4

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,
Lake Garda Company, Inc., Unionville, 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.

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

Sincerely,

Imel MAX B. S(CIEIDER
As stated Colonel, Corps of Engineers

Division Engineer
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BRIEF ASSESSMENT 0
PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: LAKE GARDA DAM 0
Inventory Number: CT-00264
State Located: CONNECTICUT
County Located: HARTFORD
Town Located: FARMINGTON
Stream: UNIONVILLE BROOK
Owner: LAKE GARDA COMPANY 0 0
Date of Inspection: APRIL 4, 1979
Inspection Team: PETER M. HEYNEN, P.E.

CALVIN GOLDSMITH
THEODORE STEVENS
GONZALO CASTRO P.E.

The dam is an earth embankment approximately 300 feet
long, the top of which is about 17 feet above the bed of
Unionville Brook. A concrete corewall runs along the axis of
the dam and ties in with the spillway training walls. The
crest varies in width from 40 to 90 feet, and is s;Jarsely 0
covered with grass. Several large trees are growing -.ar the
downstream edge of the crest. The concrete spillway crest, at
the right end of the dam, is 29.5 feet long and about 3 feet
below the lowest part of the top of the dam. The low level
outlet is a 24 inch pipe through the dam controlled by a gate
operated by a hand wheel floor stand located in a concrete 0
block gatehouse on the upstream slope.

Based upon the visual inspection at the site and past
performance, the dam is judged to be in poor condition. No
evidence of structural instability was observed in the earth
embankment, other than minor surface sloughing. Deterioration
near the base of the right spillway training wall could have
become a stability concern, but was repaired during the spring
of 1979. Areas requiring attention include trees on the down-
stream slope and seeps at several locations along the toe of
the downstream slope. * *

Based upon the size (small) and hazard classification
(high) of the dam determined in accordance with Corps of
Engineers guidelines, the test flood will be equivalent to
one-half the Probable Maximum Flood (PMF). Peak inflow to the
lake is 2375 cubic feet per second (cfs); peak outflow is 2000 * *
cfs with the dam overtopped 1+ feet. Based on our hydraulics
computations, the spillway capacity is 463 cfs, which is
equivalent to approximately 20% of the routed test flood
outflow.

- 0l.
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It is recommended that the owner initiate further studies
to perform a more refined hydraulic/hydrologic study to
evaluate the overtopping potential and spillway inadequacy of
the project.

It is further recommended that a registered professional S
engineer qualified in dam design direct efforts to repair the
deteriorated left spillway training wall. The engineer should
investigate the stability of the wall as well, and prescribe
any required corrective measures. The engineer should also
develop plans and specifications for the construction of an
adequately sized, paved discharge channel downstream of the 0 0
spillway. The low level outlet pipe should be investigated
and proper means should be developed for channelling its
discharge to the downstream channel.

The above recommendations and any further remedialmeasures, which are discussed in Section 7, should be
initiated by the owner within one year of his receipt of this
report.

Peter M.Hyen .E
Project Manager 'p, 0.

Can ngners Inc " , N. •

Edg .B. inal, Jr. , P p . • •
Senior Vice President N
Cahn Engineers, Inc.
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This Phase I Inspection Report on Lake Garda Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recomended Guidelines for Safety Insnection of
Dams, and with good engineering judgment and practice, and is hereby 0 0
submitted for approval.

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

M ERZIAN, MEMBER
Design Branch
Engineering Division * S

rJSEPE FIEGAN, JR., HkRA0

tief, r eroir Control Ce r
'-eater Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JO B.FRYAR"

Chief, Engineering Division

•0 0 0 W W W 0 0 1 , S S 5



PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for

* Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving 0
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the 0
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the
reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,
removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
j 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.

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
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions 0 0
thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood
should not be interpreted as 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,0 0
considering the size of the dam, its general condition and the
downstream damage potential.

iv
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* 0

PHASE I INSPECTION REPORT

LAKE GARDA DAM

SECTION I PROJECT INFORMATION
* 0

1.1 GENERAL

a. Authority - Public Law 92-367, Augusc 8, '972,
authorize-d the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection 0 0
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 0 0
were issued to Cahn Engineers, Inc. under a letter of November
28, 1978 from Max B. Scheider, Colonel, Corps of Engineers.
Contract No. 33-79-C-0014 has been assigned by the Corps of
Engineers for this work.

*b. Purpose of Inspection Program - The purposes of the 0 0
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
dams.

3. To update, verify and complete the National Inventory0 0
of Dams.

C. Scope of Inspection Program - The scope of this Phase
I inspection report includes:

1. Gathering, reviewing and presenting all available dataS 0
as can be obtained f rom 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.*

3. Computations concerning the hydraulics and hydrology
of the facility and its relationship to the calculated
flood through the existing spillway.



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

It should be noted that this report does not pass
judgement on the safety or stability of the dam other than on a
visual basis. The inspection is to identify those features of 0
the dam which need corrective action and/or further study.

1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on Unionville BrooN i.n a
surburban area of the Town of Farmington, County of Harttord, 6 0
State of Connecticut. The dam is shown on the Bristol USGS
Quadrangle Map having coordinates latitude N 410 44.7' and
longitude W 720 54.0'.

b. Description of Dam and Appurtenances - As shown on
Sheet B-I, the approximately 300 foot long dam is an earth 0 0
embankment, the top of which, at elevation 247, is 17 feet
above the streambed of Unionville Brook. The crest of the
dam, varying in width from approximately 40 to 90 feet, is
sparsely covered by grass and has several large trees growing
along its downstream edge. The spillway, located at the right
end of the dam, is approximately 29.5 feet long an' con-
structed of concrete and stone masonry. The r.yillway
discharge flows in a straight, well confined, sand anu gravel
channel for approximately 250 feet before it is diverted to
the left by large boulders placed in the channel. As the
stream turns to the left, it spreads out over a flat wooded - -
area, creating a generally wet condition extending to the toe

of the dam. The upstream slope, inclined at approximately 3
horizontal to 1 vertical, is paved with hand placed riprap to
approximately two feet above and several feet below the normal
pool elevation. The riprap above the waterline is held in
place by mortar. The downstream slope of the dam is somewhat
irregular and varies in inclination, as the owner periodically 0 0

adds fill and regrades the slope. Trash was also observed to
have been dumped off of the dam onto the downstream slope.
There are several large trees growing along the toe, one of
which has been uprooted. Four substantial seeps are emanating
from the toe of the dam, the largest located at the left end of
the dam. A concrete corewall, rising to near the top of the 0 0
dam, extends the length of the dam. Beneath the corewall is 20
foot deep steel sheet piling. There is a single 24 inch low
level outlet through the dam, located near the center of the
embankment. The gatehouse, located on the upstream slope is
of parged concrete block construction and houses a single 0 0
manually operated hand wheel floor stand which controls the
low level outlet.

c. Size Classification - SMALL - The dam impounds 293
acre-feet of water with the lake level at the top of the dam,
which at elevation 247, is 17 feet above the streambed.
According to the Recommended Guidelines, a dam with a height
of less than 40 feet is classified as small in size.

2
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d. Hazard Classification - HIGH - There are 2 houses
downstream of the dam on the north side of Washington Turnpike
at approximately the same elevation as the spillway discharge
channel. If the dam were to be breached, there is potential
for loss of life and extensive property damage at these homes.

e. Ownership- Lake Garda Company, Inc.
Unionville, CT 06085
Mr. Harry Battistoni, (203) 673-9433

In 1930 the dam was originally constructed and owned by
Mr. Battistoni, but between 1936 and 1945 it was owned by the 0

Ron-Day Company, which raised the dam, but raised only a
portion of the corewall in spite of an order from the State to
raise the entire corewall. In 1945 Mr. Battistoni regained
ownership of the dam and completed its construction.

f. Operator - Mr. Harry Battistoni 0

g. Purpose of Dam - Recreational

h. Design and Construction History - The following infor-
mation is believed to be accurate based on the plans and
correspondence available, as well as field observations in 0 0

which several phases of the dam's construction were rvident.
The dam was originally constructed in 1930. Plans for the
original construction were available, however, the construc-
tion varied considerably from what was called for on the
plans. In 1936 the dam was raised to its present elevation,
however, the corewall was not raised and the construction did S g
not meet with the approval of the State Board for the Supervi-
sion of Dams, which was formed in 1939. The Board on several
occasions advised the Ron-Day Company, who then owned the dam,
to strengthen the dam by raising the corewall. Eventually, in
1945, under State of Connecticut Statutes, the Board ordered
the Ron-Day Company to do so. The Ron-Day Company was unable 0
to comply with the order and in 1946, the original and present
owner, Harry Battistoni, regained ownership of the dam.
Battistoni carried out the raising of the corewall according
to the plan entitled "Raised Dam at Lake Garda", dated
February 1, 1946 by J. D. Williams, Civil Engineer. The dam
remained in this configuration until August 1955 when the dam S
was overtopped and suffered damages to the downstream spillway
training walls, which at that time also served as bridge
abutments for a roadway which formerly traversed the dam. In
1957, plans for the repair and widening of the spillway were
prepared by Buck and Buck Engineers of Hartford, Connecticut,
however, the actual as-built condition of the spillway varies B S

slightly from these plans. The right spillway training wall
was entirely reconstructed with stone masonry. Also, a
retaining wall was constructed at the right upstream end of
the dam in place of the riprap called for on the plans, and the

3



configuration of the walls at the spillway is slightly
different than what was shown on the plans. The 1957 work on
the dam also included replacement of the upstream slope riprap
along nearly the entire dam. In 1968, the spillway was raised
six inches by construction of a one foot wide by six inch high
sill atop the then existing spillway crest. Other than the
periodic filling and grading on the downstream slope by the
owner, the dam has been in its present configuration since
1968.

i. Normal Operational Procedures - The owner norraally 0 0

draws the lake level down every spring to allow property
owners to perform maintenance on their waterfronts. Tie
amount of drawdown varies. Other than its yearly operation,
the gate is normally left in a closed position.

1.3 PERTINENT DATA S

a. Drainage Area - 2.3 square miles of moderately devel-
oped rolling terrain.

b. Discharge at Damsite - Discharge is fror, over the
0 spillway and through a 24 inch low level outlet pipe con- 0 0

trolled from the gatehouse on the dam.

1. Outlet Works: One 24" concrete
pipe @ invert+
elevation 231-

2. Maximum known flood Dam overtopped
at damsite: August, 1955. Depth

not known

3. Ungated spillway capacity
@ top of dam elevation 247: 463 cfs. 0 0

4. Ungated spillway capacity
@ test flood elevation 248: 790 cfs

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

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

7. Total spillway capacity
@ test flood elevation 248: 790 cfs S S

8. Total project discharge
@ test flood elevation 248: 2000 cfs.

4
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c. Elevations - (Feet Above Mean Sea Level) 0

1. Streambed at centerline of dam: 230t

2. Maximum tailwater: N/A

3. Upstream portal invert 0 •
diversion tunnel: N/A

4. Recreation pool: 944t

5. Full flood control pool: N/A

6. Spillway crest: 244

7. Design surcharge
(original design): N/A

8. Top of dam: 247t (lowest point 0 S

on dam)

9. Test flood design surcharge: 248-

d. Reservoir

1. Length of maximum pool: 3600+ ft.

2. Length of recreation pool: 3600t ft.

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

e. Storage

1. Recreation pool: 173t acre-ft.

2. Flood control pool: N/A * *

3. Spillway crest pool: 173± acre-ft.

4. Top of dam: 193± acre-ft.

5. Test flood pool: 350 + acre-ft.

f. Reservoir Surface

1. Recreation pool: 40- acres

2. Flood control pool: N/A

3. Spillway crest: 40- acres

4. Test flood pool: N/A

5. Top of dam: 52± acres * *

5
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g. Dam 0 0

1. Type: Earthen embankment
with concrete core-
wall.

2. Length: 300± ft. 0 0

3. Height: 17± ft.

4. Top width: 40 to 90 ft.

5. Side slopes: 3H to 1V (Upstream, 0 0

Irregular (Downstream)

6. Zoning: N/A

7. Impervious Core: Concrete corewall

8. Cutoff: Steel sheet piling
beneath corewall.

9. Grout curtain: N/A

10. Other: N/A 0 0

h. Diversion and Regulating Tunnel N/A

i. Spillway

1. Type Stone masonry spill- 0 0
way with broad crested
concrete weir of trape-
zoidal cross-section.

2. Length of weir: 29.5 ft. 0

3. Crest elevation: 244

4. Gates: N/A

5. Upstream Channel: Shallow rocky lake
bottom

6. Downstream Channel: Paved with concrete
for 40' then natural
gravel streambed.

7. General: N/A S •

j. Regulating Outlet - The single low level outlet is a
24" concrete pipe.

1. Invert: 231k 4

6
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2. Size: 24"diameter

3. Decito:Concrete pipe (at exit
Descrition:from downstream slope).

h 4. Control Mechanism: Hand operated floor
stand

5. other: Gate on upstream slope
of dam.

ILS
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SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Available Data -The available plans consist of 1) a
drawing by J. D. Williams, Civil Engineer, for the 1946
repairs and completion of the dam which had been raised in
1936, but not approved by the State Board for the Supervision
of Dams and 2) a drawing by Buck and Buck Engineers of
Hartford, Connecticut for the 1957 widening of the spillway.
1974 plans for the Lake Garda Interceptor and Washington

L Circle Interceptor Sanitary sewers, both of which pass ttr:cigh
the dam, were obtained from the Farmington Town Engineecls
Office along with a special detail showing the sewer pipe
passing through the corewall of the dam (Appendix B-21).
Other selected data and correspondence relating to the
different stages of construction of the dam is included in
Appendix B.

b. Design Features - The drawings, data and
correspondence are generally consistent with the design
features stated in Section 1.2, with the exception of the 1957
widening of the spillway, which was not constructed according
to plan.

c. Design Data - There were no engineering values,
assumptions, test results or calculations available for any of
the construction phases of the dam, other than a letter dated
May 10, 1956 written by H. W. Buck prior to the widening of the

j spillway, stating that an increase of approximately 50% in the
length of the spillway would allow the spillway to pass the
100 year flood (B-14).

2.2 CONSTRUCTION

a. Available Data - Although no as-built drawings are
known to exist, several construction inspection reports
relating to the 1946, 1957 and 1968 construction and modifi-
cations of the dam were available and are included in Appendix

b. Construction Considerations - No information was
available.

2. 3 OPERATIONS

Lake level readings are not taken. The dam was overtopped
during the flood of August, 1955.

2.4 EVALUATION

a. Availability - Existing data was provided by the Water
Resources Unit of the State of Connecticut Department of
Environmental Protection, the Farmington Town Engineer's
Office, and the owner. The owner made the facility available
for visual inspection.



b. Adequacy - The limited amount of _etailed 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 primarily on visual inspection, performance
history, hydraulic computations of spillway capacity and
approximate hydrologic judgements. S 0

c. Validity - A comparison of record data and visual
observations indicates differences in the height of the dam
and the configuration of the spillway. While the top of the
dam is about 2 feet higher than the top of the corewall near
the left end, near the right end adjacent to the spillway the S 0
top of the dam and the corewall are at close to the same
elevation. The actual configuration of the spillway differs
from that shown on the existing plans (See Sheet B-1).

* S

* S

0 00

0 S

* 0 0
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The general condition of the dam is poor.
Inspection revealed some areas requiring monitoring or main- 0 0
tenance. At the time of our inspection there were approxi-
mately 2 inches of water flowing over the spillway crest.

b. Dam

Crest - The crest of the dam, which varies in width
from approximately 40 feet at the right end of the embankment
to approximately 90 feet at its left end, is sparsely
vegetated with grass and exhibits some erosion. Several large
trees are growing along the downstream edge of the crest for
the length of the dam, and a clump of small sumac trees is
growing on the crest just to the left of the spillway. There 0 0
appears to be much trespassing on the crest as well as on the
downstream slope. The condition of the crest is poor adjacent
to the left spillway wall exposing a bouldery fill, visible
from downstream (Photo 6).

Upstream Slope - The upstream slope of the d:., is 0 0
inclined at 3 horizontal to 1 vertical and is pactially
protected by riprap, which is cemented above the wa-erline.
The riprap extends to only about three feet below the crest
and is missing for a length of approximately 40 feet near the
left end of the dam (Photo 3). Below the waterline, riprap
extends for an undetermined distance, however, it is not held 0 •
in place by mortar. The top two feet of the slope is covered
with grass and/or small bushes. The upstream slope is
slightly eroded in areas where vegetation is absent.

Downstream Slope - The downstream slope is very
irregular as a result of fill placed at different times on the 0 0
slope (Photo 4). In some areas at the toe of the slope there
is miscellaneous fill consisting of tree branches, lumber,
trash cans, tires, etc. There are trees and brush growing on
the slope for most of its length, and one rather large tree at
the toe has been uprooted. There are four observable areas of
seepage along the toe, the largest of which, located at the 0 S

left end of the dam, yields a flow of several gallons per
minute. The seepage is rust colored, which may indicate flow
from the reservoir, however it does not appear to be
transporting any soil. Due to an obstruction which diverts
the spillway discharge channel to the left, parallel to the
toe of the dam, a generally wet condition exists downstream of 0 S

the dam and extends to the toe of the downstream slope.
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Spillway -The spillway is a concrete broad-crested
weir of trapezoidal cross-section with a right training wall
of stone masonry construction and a left training wall of
concrete and stone masonry (Photo 1). The discharge channel
is paved to the downstream end of the training walls. The
spillway and walls were originally entirely of concrete, and a 0
bridge traversed the spillway channel. After the flood of
August 1955, during which the bridge washed out and the right
training wall partially collapsed at the bridge abutments, the
spillway was widened and the right training wall entirely
reconstructed. This post-1955 construction is of stone
masonry and is in good condition (Photo 5). The concrete of

- the left training wall, dating from 1936, is heavily spalled
and badly deteriorated (Photo 6). An approximately 10" length
of reinforcing is exposed in one area on the wall and several
weep holes were observed to have been drilled in the training
wall. There is some indication of movement of the wall as
viewed from the downstream end of the wall where the concrete 0
cap has fallen off. The lowest portion of the wall, presum-
ably dating from the original construction, is in fairly good
condition with only a minor amount of cracking and one small
seep at its base.

At the time of our inspection the right trainin~g wall 0
was partially undermined and deteriorated at the iottom,
however, upon a subsequent visit to the dam, this co3ndition
had been repaired with concrete. Some seepage was also noted
to be emanating from the base of the wall, however, the exit
point was covered by the recent repairs to the wall. There is
some erosion due to trespassing around the downstream end of 0
the wall.

The concrete spillway is one foot wide at its crest
and 29.5 feet long. Although difficult to observe under over-
flowing conditions, the concrete appeared to be in good
condition. There are two 15" pipes through the center of the
spillway, which previously may have served as low level
outlets, but which are now plugged. Two iron reinforcing bars
are sticking up through the 6 inch high sill of concrete,
which was added in 1968.

C. Appurtenant Structures - There is a small concrete 0
block gatehou se onT the upstream slope near the middle of the
embankment. The concrete blocks have been parged with mortar
which is extensively cracked along the joints between the
blocks. A single hand-operated floor stand in the gatehouse
.s operable and controls the valve for the 24" low level
outlet pipe (Photo 8). Approximately four feet of the top of 0 0
the pipe at its downstream end is broken away. A slight flow
as well as some siltation was observed in the pipe indicating
that perhaps the valve is not water-tight or that there is
some seepage into the pipe downstream of the valve within the
dam.



In 1974, the Lake Garda Interceptor and the Washington
Circle Interceptor Sewers were constructed. At the left and
right ends of the dam, the sewer pipes pass through the
corewall of the dam. If, after installation, the core was not
properly sealed around the pipe, seepage could result. It is
possible that the flow of several gallons per minute observed
at the toe of the dam at the left end is a result of seepage
through the core at the location of the pipe. At the right end
of the dam, the seepage observed to be emanating from the base
of the right spillway training wall could be similarly caused
by the sewer through the corewall.

d. Reservoir Area - There were no indications of slope0
instabilt or sedimentation problems. It is possible that
several cottages around the lake could be damaged by waters in
the lake rising to the elevation of the top of the dam.

e. Downstream Channel - From the paved spillway discharge
channel which extends to the downstream end of the spillway
training walls, flow is carried in a well confined, gravel
bottom, natural stream channel for approximately 250 feet
before being diverted to a flat area at the toe of the dam by
boulders placed in the stream channel. The owner of the dam
also owns building lots downstream of the dam, anA is
diverting the downstream channel to the left in order to fill
and grade a lot to the right of the channel. Due ..o this
diversion, a generally wet, swamp-like condition exists
between the toe of the dam and Washington Turnpike, approxi-
mately 300 feet downstream of the dam. This generally wet
condition has possibly contributed to the uprooting of the
tree at the toe of the dam.

3.2 EVALUATION

Based upon the visual inspection, it was possible to
assess the dam as being generally in poor condition. The
following features which could influence the future condition
and/or stability of the dam were identified.

1. The condition of the badly spalled and deteriorated
concrete of the left spillway training wall will
become worse, eventually compromising the stability of
the wall.

2. It is possible that seepage through the dam could
increase in volume and sediment content, potentially
threatening the stability of the embankment.

3. Sparse ground cover on the crest and the lack of
riprap in an area on the upstream slope increase the
potential for loss of material due to surface erosion.

4. The roots of trees growing on the crest and downstream
slope of the dam could conceivably provide paths for
seepage through the dam, however, the concrete
corewall lessens this possibility somewhat.

12



5. The generally wet condition at the toe of the dam
could saturate areas resulting in sloughing at the
oe, as well as increasing the possibility of trees at
~he toe being uprooted.

6. ~he lack of a well defined channel downstream of the
'dam presents the possibility of erosion along the)downstream toe during high discharge conditions.

IL 7. 1 Improper or indiscriminate placement of fill on the
downstream slope of the dam could give rise to slope0
stability problems.

8. IDebris may collect against the reinforcing bars pro-Itruding up from the spillway crest, causing partial
~sw blockage of the spillway.

9. The recent repairs to the right spillway training wall
could suffer damages, such as cracking and heaving,
caused by freezing and thawing of seepage water
trapped in the wall.

0 01A
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SECTION 4: OPERATIONAL PROCEDURES

4.1 REGULATING PROCEDURES

Lake level readings are not taken. The low level outlet
is opened once a year in the spring to lower the lake level and
thereby permit property owners adjacent to the lake to perform
any required maintenance on their waterfront property.

4.2 MAINTENAN~CE OF DAM

Minimal maintenance of the dam is performed by the owner
on an as-needed basis. Repairs to the deteriorated concrete
near the base of the right spillway training wall were per-
formed in the spring of 1979.

4.3 MAINTENANCE OF OPERATING FACILITIES

The owner performs maintenance as needed to keep the low
level outlet floor stand and gate in an operable condition.

4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

No formal warning system is in effect.

4.5 EVALUATION

The operation and maintenance procedures are minimal. A
complete formal program of operation and maintenance pro-
cedures should be implemented, including documentation to
provide complete records for future reference. Also, a formal
warning system should be developed and implemented within the
time-frame indicated in Section 7.1c. Remedial operation and
maintenance recommendations are presented in Section 7.

134



*SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - The Lake Garda watershed area is classified
as rolling terrain, and includes Monce Pond, immediately
upstream of Lake Garda.

b. Design Data - The available correspondence contains
references to the 100 year storm and the ability of the
spillway to pass such a storm (B-14, B-20). No other
hydraulic/hydrologic design data was available.

c. Experience Data - Correspondence indicates a
"hurricane flood" of 3+ feet due to the September 1938
hurricane; it was not stated whether the figure of 3+ feet was
over the spillway crest or the top of the dam.

The dam was overtopped during the August 1955 storm;
it is not known by how much the dam was overtopped, however a
roadway bridge spanning the spillway training walls was washed
out. No damage to the dam structure aside from the bridge
abutments occurred, however. (B-14, B-16)

*d. Visual Observations - There is no bridge spanrnn; che
spillway now, however, it is possible that the 29.i foot 0

* spillway opening could be blocked by large floating d-oris in
the event of a major flood.

The diversion of the spillway channel downstream of
the dam could be easily washed out by flow from the spillway in
a large storm thus allowing flow to go directly across the
roadway to a downstream residential structure.

e. Test Flood Analysis - The test flood for this high
hazard, small size dam is equivalent to one-half the Probable
maximum Flood (PMF). Based upon "Preliminary Guidance for
Estimating Maximum Probable Discharges", dated March, 1978,
peak inflow to the lake is 2375 cfs (Appendix D-3); oee't
outflow is 2000 cfs with the dam overtopped 1+ feet (Appendix
D-8). Based upon our hydraulics computations, the spillway
capacity is 463 cfs, which is approximately 20% of the routed
test flood outflow at the top of dam.

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 14,100 cfs. A breach of the dam would result in a
rapid rise in the water level of 5.5 feet, corresponding to an*
increase in the water level from a depth on the order of 2 feet

* just before the breach to a depth on the order of 7.5 feet just
after the breach. This rapid increase in the stage confined
to the path of the stream channel would affect the two
residential structures in the immediate impact area. A breach
of the dam near the spillway would result in a 7.5 foot flow of
water proceeding directly across the street to the 2 houses in
the initial impact area, rather than being confined to the
downstream channel.

15
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - The visual observations do not
indicate any immediate stability problems. There is some
minor sloughing in the fill added by the owner on the upstream
slope. Sloughing of fill on the downstream slope is more
widespread due to the loose condition of much of the fill.

Repairs recently performed to the deteriorated right
spillway training wall were needed to prevent further
deterioration of the wall, and a subsequent stability problem.
Any other spalled or badly cracked concrete should likewise be
repaired to preclude any stability problems with either of the
training walls.

b. Design and Construction Data - The limited amount of
design and construction data available does not contain
information that would indicate any stability problems. Sewer
pipes, which pass through the concrete core of the dam, were
built in about 1974. There are no indications of the sewer
pipes having caused any problems for the dam; however, the
sewer pipes could, in the future, be a source of leaks thiough
the core or of leaks into the sewer pipe if settlements cause
pipe movements. It is possible that some of the seepage at the
left toe of the dam could be a result of seepage through the
corewall along the sewer pipe.

c. Operating Records - There are no operating records
which indicate past structural stability problems. The dam
was overtopped by the August, 1955 flood causing the bridge
spanning the two spillway walls to be washed out, and the
bridge abutments, which were part of the training walls, to be
damaged.

d. Post-Construction Changes - The post construction
changes to the dam include raising of the corewall 2 feet in
1946, widening of the spillway between 1957 and 1960, raising
of the spillway 6 inches in 1968, and the placing of
miscellaneous fill on the crest and downstream slope over the
years. The heterogeneous fill placed on the downstream slope *
appears loose, however, its affect on the stability of the dam
depends on the relative permeabilities of the dam and the
fill, and hence is not known.

e. Seismic Stability - The dam is located in Seismic Zone
1 and in accordance with the Recommended Guidelines, need not *
be evaluated for seismic stability.

16
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DA14 ASSESSMENT

a. Condition - Based upon the visual inspection of the 0
site and its past performance, the dam appears to be in poor
condition. Some evidence of deterioration and possible
instability was observed in the left spillway training wall.
The embankment is generally in fair condition with several
areas of concern, such as the lack of adequate upstream slope
protection, the sparse vegetation on the crest, the trees on 0
the crest and downstream slope, the substantial seepage
emanating from the toe of the darn, and the wet condition at the
toe due to the diversion of the natural discharge channel.

Based upon "Preliminary Guidance for Estimating
Maximum Probable Discharges" dated March, 1978, peak inflow to 0
the reservoir is 2,375 cubic feet per second; peak outflow is
2,000 cubic feet per second with the dam overtopped one foot.
Based upon our hydraulics computations, the spillway capacity
is 463 cubic feet per second, which is equivalent to
approximately 20% 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 perfor-
mance of the dam, and sound engineering judgement.

c. Uigency - It is recommended that the measures
presented in Section 7.2 and 7.3 be implemented with 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

It is recommended that further studies by undertaken by a
registered professional engineer qualified in dam design and
inspection pertaining to the following:

1. A more detailed hydraulic/hydrologic analysis to
determine the adequacy of the project discharge.
Recommendations should be made by the engineer and
implemented by the owner to increase the project
discharge capacity based upon the refined test flood

* figures. S
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The engineer should develop plans and specifications
to be implemented by the owner for the construction of
a properly sized and paved protected spillway
discharge channel which will confine flow from the
spillway, rather than allowing it to flow along the 0
toe of the dam. The low level outlet should be
extended through a pipe or paved channel to intercept
the revised discharge channel.

2. Spalled and deteriorated areas of the left spillway
training wall should be repaired. Installation of 0
weepholes through the wall may assist in reducing the
rate of future deterioration of the wall. Install-
ation of weepholes in the recently repaired right
training wall could prevent damage to the repairs such
as cracking and heaving due to freeze-thaw conditions.
The engineer should also analyze the indications of 0
movement oZ the left wall and, if deemed necessary,
prescribe appropriate corrective measures.

3. Trees growing on the dam and within 5 feet of the toe
should be removed and the resultant voids filled and

*compacted. The downstream slope should be cleancd of 0
debris, graded and seeded. The engineer should
analyze the fill material on the downstream slvpe and,
if deemed necessary, direct its removal. Further
dumping of material on the downstream slope, should be
avoided.

M 7.3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following
measures should be undertaken within the time frame indicated
in Section 7.1c, and continued on a regular basis.

1. Round-the-clock surveillance should be provided by the
owner during periods of unusually heavy precipitation.
The owner should develop a formal warning system with
local officials for alerting downstream residents in
case of an emergency.

* 0
2. A formal program of operation and maintenance

procedures should be instituted and fully documented
to provide accurate records for future reference.

3. A program of inspection by a registered professional
engineer qualified in dam inspection should be
instituted on an annual basis. The inspections should
be technical in nature and should include the
evaluation and operation of the low level outlet
works.

* 0
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* 0 0

4. Riprap should be replaced on the upstream slope in the
areas where it is absent, and grass should be planted
on the crest of the dam.

5. The seepage at the toe of the dam should be regularly
monitored for increased flow or turbidity. A written 0 0
and photographic record of the monitoring should be
kept for future reference and comparison.

6. The low level outlet pipe should be repaired and the
reinforcing bars on the spillway should be cut off at
the spillway crest. 0

7.4 ALTERNATIVES

This study has identified no practical alternatives to the
above recommendations.
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VISUAL INSPECTION CHECK LIST 0

PARTY ORGANIZATION

PROJECT. L/4KE G4,10A DA M DATE:__________

TIME:- 9:00 Am

WEATHER: -vRCMT4s S0'

W.S. ELEV.4jLj!U.S. DN.S

IPARTY: INITIALS:, DISCIPLINE:

1. CAj'i -Gvi2LQO..SMllH CG C14NMA EI~NGMER .tI&C

2. rHAzORF CasrVEN CM,______ CEiWsEgAsJ IcC.

4. HARRpY 8A-risri TON H LF GARDA CO. IC,

5. PET-E ',EYE-A, CAHNw jF.aJVFA -Te

PROJECT FEATURE INSPECTED BY REMARKS

1. EArT D9AM FAANXMEW-r 6~T C PH

3.2< ovcREr 8&.owo-F APE C( 6C PH

4. SPli.,wt4y CTsT$Ge i,

5.

I6.
7.

f8. * 0 S

9.

I10. 
0 0

12.

0



PERIODIC INSPECTION CHECK LIST

Page '-,

PROJECT I.4Ac56,G4,qpA1  JAkA4 DATE__ q A

PROJECT FEATR EAT- DAM CE. _S_ 1C b3'

AREA EVALUATED CONDITION

DA ., EYANKMENT

I Crest Elevation 2L17±

,Current Pool Elevation a WY. 2 t
IMaximum Impoundment to Date OVERTOPPEO AG0,7- 19S-4

) Surface Cracks NON- C8Sf#t 0

Pavement Condition N114

!Movement or Settlement of Crest NV _ 0S ER,6V*D

lateral Movement

Vertical Alignment 700 /IRR5UI-,AR 7"0 TU0r 6

Horizontal Alignment

iCondition at Abutment and at Concrete POOR - SLIGlA,7- m/vEMv7- cF i-rcr I 0

Structures 9PIWLL ,1 " -rq1A 1A/Ai4 VAAL.

Indications of Movement of Structural A//A4
.Items on Slopes

6Trespassing on Slopes DuM/P/IVG 'r 8.qu$s G4Ra8rt&E oov 0/5 0

S4. ape
Sloughing or Erosion of Slopes or ,VOq E:qoso~v OV 4" 5;OpE

Abutments EROSIOAI ,4RO1,O 7*AWN4 6U&S

Rock Slope Protection-Riprap FailureE lq/RqAU' ,8SE's r APFRO.M AE,5,4S Ow (/ 5 -

Unusual Movement or Cracking at or A1-.6 0,8SEV-D
Near Toes

Unusual Embankment or Downstream lrOuR SEEPS ,17 OOwvSTRe,4M TOE.

Seepage

I Piping or Boils VO,'VE 08SERVED

Foundation Drainage Features

Toe Drains N111 0 .

Instrumentation System

0 0 0 0 0 0 0 0 0 0 0 0 0 -



PERIODIC INSPECTION CHECK LIST
Page 4-3

PROJECT L4AxC GARD* DA*% DATE 9q/7 1

PROJECT FEATURE 47-EHOsE - BY CO 77S ; p

AREA EVALUATED CONDITION

OUTLET WORKS-INTAKE CHANNEL AND
L INTAKE STRUCTURE

a) Approach Channel NO CH,4A'dEA.. v S/A,.fc

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Bocm

Debris 0 0

Condition of Concrete Lining

Drains or Weep Holes

d, b) Intake Structure CI/NDER al.OCK G,47i.-ouSE wm-i-
M ORT-/AA RESURFAClN

Condition of Concrete M O/? 7/,I C,9C RE O ,LO lv 6 Z'6/ mT y

Stop Logs and Slots Q-TSt.EEN ai0Ck.
9INGIE HdNO WHEEL FLOOR ST,9,NO • *
DO0O 7-0 Cv,477EHOQE OCv oSTREM,4m
si /E q94vO 0,v L-S TRE'Am SOAE---
P$40848 . A1iCCESSqB.E ,T HIeH

WATiq7-ER LEv47=.9

,4-3

0 0 0 0 0 0 0 S 0 0 S 0 0 0 0 0 0 0



PERIODIC INSPECTION CHECK LIST
Page /-. /

PROJECT CLpA: _ , ))ATE

PROJECT FEATURE 2Y" CONCRTrE .-owoFF PPE By TS 6C 1H

AREA EVALUATED CONDITION

OUTLET WORKS-TRANSITION AND CONDUITT

General Condition of Concrete ),I/ - C04.D ILV0T O8SES VE 0 0
Rust or Staining on Concrete , £'CEo7 FO0U7LE"

Io97 DOWUISRE,4A "T0E OF

Spalling D,4M wHNEE TOP OF PPE IS

,Erosion or Cavitation 6 IZ/V -W Y OR 4 LEAC,/7 04
0F '_ 4T DO/VSrREq.,v I EVO

Cracking OF Pipe=

jAlignment of Monoliths SLIHT" 6/TEQ / V)

Alignment of Joints ]' FLUSHED *'EAh .' • -

Numbering of Monoliths

0Now
-0 0 0

0

0

'--

0



PERIODIC INSPECTION CHECK LIST

Page -f 0 0

PROJECT L, :E g, Dq __T) AT F_ 9///7 9

PROJECT FEATURE SP/.-' - Y , Th. BY 69

0 0

AREA EVALUATED CONDITION

OUTLET WORKS-SPILLWAY WEIR, APPROACH
AD DISCHARGE CHANNELS

a) Approach Channel f4AOW LAAE 6OTTOM _,T- CO'C.

General Condition POTAVC7 EXTEAvO/N4 rom SPILtw,4

Loose Rock Overhanging Channel N/4

Trees Overhanging Channel /A

Floor of Approach Channel a OC/4- 7-0 DSCOURdGE SW/MvtMEA'S
i b) Weir and Training Walls CONCR1 ETE ti.Eq CONCRE7E 4A/1)

STO,4'E M,4S0/qe' r-R,4/1..N4 a AA.

General Condition of Concrete POOR

Rust or Staining /ONE 08SER9VED

Spalling 'ES -- "-E rE vsv "  o m' .LEF 7 T -.q4 tNi /AG , w -- 0 0

Any Visible Reinforcing Y-s-/O-,2" LO/4 ON i-exr 7riqA/9A1N w4t-

Any Seepage of Efflorescence iljcg.H SEEP,4GE Th'ROUGH LEFT IW,0,

Drain Holes oEEP Hoy4ES 0.? - o3 0E P ,N sEP- r

c) Discharge Channel
G000 07"1/R 7 H,'N 0STRAcrIo,/ 4qoPqOX.

General Condition 20" DS Ofi SP/LLWuqy

Loose Rock Overhanging Channel */ON O4SERVEO'

Trees Overhanging Channel ,iONs 0,C' S/&1/V 'jC,.AMCE

Floor of Channel GRAVELLY N,47uq/1. STRE4,MBED

Oter Obstructions 250' 05 ac SP/Lhw,Y 8OAo. .=R.5

Ph 4CED ,4CR0SS C/,#,E. 7-0
O/VER7 ,F*40W 7-0 .,'7"- COECT-

* -5-

* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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LAKE GARDA DAM

EXISTING PLANS

"Raised Dam at Lake Garda"
J. D. Williams, Civil Engineer
Feb. 1, 1946

"Spillway Widening - Lake Garda"
Plan and Details *
Buck and Buck Engineers
Hartford, Conn.
June 25, 1957

Town of Farmington
"Sanitary Sewer - Lake Garda Interceptor" 0
Office of Town Engineer
Farmington, Conn.
Sept. 18, 1974

Town of Farmington
* "Sanitary Sewer - Washington Circle Interceptor" 0

Office of Town Engineer
Farmington, Conn.
Sept. 18, 1974
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CY

Lake Garda, Unionville, Cornucticut

Lake Garda - 13 ft. deep at dam
Area - 40 acres, I mile long
Spillway 18 feet long, 4 ft. wall
Corewall 200 ft. west, 10 ft. east
Spillway raised 4 ft. in 1929

1935-35 Corewall 10 ft. above pond
Ecse of dam- 6' x 4' thick 0 0
Hurricane flood 3 ft. +
24 inch valve in center
Watershed 2.1 square miles
6piliway required (3 x 29)

(According to tables by A. B. Hill) (4 x 19) 249 cfs
(5 x 15) 4

Spillway depth 3' 17.3033 cfs/ft. of length
5' x 13' - 37.2304 x 13 = 484 cfs = 242 cfs/sq mi.
5 ' x 18' 18/13 x 242 = 335 cfs/sq. mi.

Plans from State Library
Proposed Dam - Rose Brook - Farmington

for Harry J. Battistoni
January 28, 1920 J. D. William, ::ng.

Top uf am Elevation 508 0 0
2pillway Elevation 504
Steel cutoff wal - 19 ft. + long 20 inches top = I ft. above foundation concrete
Fo ,ndation concrete - 4 ft. into sound footing trench without forms - 6 ft. thick
i. it. rails- 15 ft. long, 5 ft. centers
10 inch bars horizontal

First Dam

Second Flan - proposed raising Lake Garda, Elevation - top of dan - 515
-a: 18, 1936
Ultimate height - 510 ft. (spillway)
Present flowae into - 507.4 Estimated flood level - 513.5 0 S
Plan shcws corewall to Elevation 515 - 12 inches thick on top

1:2:4 concrete
Slopes of raised dam - 1:3, top width 10 ft.
,11evation spillway shows corewall to Elevation 515
Iresent corewall Elevation 509 on plan - elevation of spillway

5-ction A-A shows
1resent lake El. 504
'roposed lake El. 507.42
Ultimate lake El. 510
M:aoximum (estimated flood) il. 513.6

B-4
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Ron-Day, Inc.
Unionville, Con*.-

Gentlemen:

The Board of Supervision of Dams has on several occasions advised

you that,as a result of inspections made of the Lake Garda Dam, it

has been found to began unsafe structure. The Board has further

advised you that a section of the corowall should be raised in order

to make the dam safe.

On May 9, 1945 we last wrote you pointing out the necessity of having

the dam strengthened and asked that we be supplied with plans showing

the details of the work to be done. This letter has not been acknow-

ledged and neither have plans been received.

Under
/the provisions of Section 1055e you are now ordered to strengthen the 0 *

dam by raising the corewall to the height of the existing corewall on

the western section of the dam. You are furthor ordered to submit plans

for approval by the Board not later than July 15, 1945 and to have 0 6

the construction work completed on or before August 31, 1945.

We invite your attention to the penalty for failure to comply with this

order as set forth in Section 1055e Cume. Supp., Gen. Statutes, copy

enclosed.

Very truly yours,

STATE BOATD OF SUPERVISTON OF DAYS

S. H. Wadhams, Chairman S

B-5
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Copy for Mr. Clarke 5/22/46

69 6

May 22,p 1946

John J. Curry, Water Control FA&'r. State Water Commission

Richard Martins Chairma Superision of Dam

Lake Garda Dam
Inspection of Construction
May210,1946

*0
1. Visited the site May 21. Core wall eposed for complete length of dam.

Forms in place to pour additional cerewall at least to the elevation of
the raised wall as -it exists on left side of dam.

2. The raised corewall wll join the bridge abutment on the upstream face
forming the most practical type of watertight joint. 0

*Z)A ,s new revcic CArP$//

3. The gateheuseo is also being raised and is of oinder block construction. 0

The corewall will be s poured that'it will be integral with the downstream
wall of the gate"eoqe, thus minimizing the possibiLity of leakage about the
draw-off pipeq

4. The improvement will gi. a minia. of three feet head en spillway before
endangering the fautmnt. The construction seems to be carried on according 5 0
to good method sand at this date it Is only noaessary to clean the old concrete
surface before poxing.

Respectfully ubmitted S S

B-6

. ... .. .. S C i C e C . .



0.NS am00) low INTERDEPARTMENT MAIL

Date kd" 27. 1946 -.

Oh C Water Control Enr Department :-itoWJ i__

r-o of V. B. ClArke, mombetr Department Supervniln af Da n

Lake Garda Damn
Unionville, Conn.

1. I visited the Lake Garda Dam on May 25 and discussed the recently incorporated
improvements with Mr. Battistoni.

2. The raising of the corewell has been done and the job is very satisfactory from
R the construction methods angle. It was accomplished, as explained in my last memo.

3. The dam can now put a 3'6" head on the spillway before the corewall is over-
topped. It is not intended to place fill any higher than the top of the cereweall.

4. I told Mr. Battiatoni that he could backfill if convenient, and I would verify 0 0
with you the construction, and answer any questions you might bring up by reason
of your not inspecting it personally. I, of course, said that the question of
spillway capacity was still hinged on your decision, and the plans were expected,
according to your request.

5. Mr. Battistoni has not received his final certificate for the upper dam S
M (near Old People's Home) although it has been inspected and tentatively appreved

by you.

/John J. Curry,aor Control Engineer. S S

B-7
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may 28G, 1946 V. [. Clnrke
356 main st.,

An cni&, Con '.

!Nr. 1kiohard Martin, Chairman 0 e
State Board of Supervision of Dams
Room 317 State Offie Bldg.,
11srtford, (nn.

Dear tVr. Vrtinl 0 0

In regard to the spillway capaclty of the Lake

Garda Dom I am Inclined to psas tLo ..,ume althouLh it 6oeU

not appear to be up to t.e rticoranendeo urea. I hava not. Lad

my fitures verified but I estimtto the cupucity at 5OJ ou. ft.,

por seonrid. The area of the wate, shed acoor (ing to Vr. Clorence

jTnhjirts report was 2.1 q. ml., T m inclined to think th Is n

little large and If It were nnlW 11. o. , m|, t*,o enrnelty w "'ld

be lust about on the line. T ar- or-loslng the topo-rnpJhio p.p

WOownr1 what M,'r. Blair firured ac the area and wisuh you would have

,'r. Curry inspect the water shed particularly at the "orthwostrly

corn r and see It I am not correot in that the area is less.

Further reasons for approval are that there tire two

or three othe.r dams above with pondage which would control the

flow and furthermore I seem t!- have in ny files data wlich either

woo.cnt to your office by Yr. 3lair or wns obtained by your

office indicating tho hurricane flood of t+. 1 uUaume th-it it

wu perhaps a few inches more thun 3 "0"at. Anyway, nothing

happened at that tire at this lootion. Apparontly the-re Is a 0

B-8
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slow run-off, and Pleo sandy coil in i-hnt vloInIty .-1'nb nre

al foctois In considering the lower run-off,

I furthrmore fool that if the spillway of the dam 0 0

was to have been enlarged we should have been a little more

Inis~stent with ?.Ir. Bettiatoni in the first place that tis
V

was necessary to be d cne. 0 0

I will be plensed to hear ".r. Curry's check-up

on the water shed area, also ;.ill yoi !'lasae return the section

of the map to me when you, are flnialod with it, I ;ill also be • 4

-lad of any comments you have conccrnIng this aztLer but it aees

;.o me perhaps the boat waj out under al± of ti.u 01l'cu:iioLancet.

Very trily 5"0 4

Wtt. c V n. nTnrcoe 1" rshrr'v

0 0

B-9
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wirn . a@. 4M..t8 ) 10M

INTERDEPARTMENT MAIL
- 0 0

Date -June- 3,-19".6

trn John J. Curry, WaterControl Eng'r Department- State _-ater- .ommis .......

0 tttk ofV. B. Clarke, Member Department S.1-PwVJion "Of D3_M

Lake Garda Dam
Drainage Area

1. A complete circuit of the drainage area was made by traversing all t.-n.

roads in and about the area.

2. The inclusion of any area between roads was determined by the direction
of flow through culverts and observation of the slope of the terrain in
conjunction with the contours on the U.S.G.S. map of the area.

3. The map seems to be a good, fair representation of the drainage area.
Although the exact line along the S.E. corner could not be observed, your
suspicions of the N.E. boundary being too extensive were confirmed. It was
found necessary to enlarge the area along the southern boundary.

4. The basis for the establishment of the new boundary lines i. 6iven on the

accompanying overlay.

5. The area according to this new outline is 2.11 sq. ii.

6. When the new maps of the area are published, they might be a basis for a
slight change in this figure in the direction of accuracy or a study of aerial -

photographs might give a better figure.* But, in either case, I believe the
change would be too small to affect our decision.

John J.,4rry

Attached - section of USGS map - property cf kr. Clarke
overlay of section of USGS map. 0 0

B-If0

B-li



(I' The location of the dam as shown is slightly too far dcwnstream. A new road has
been developed and the dam exists about 4OO upstream, from the road on tae USGS maps. 0 0

(2) The drainage area boundary runs along the north at a new roa d: the p(sition shcwn
along the slight nose seems accurate.

(3) There is no question as to this boundary alvng the biiarp ridge.
(4) This point observed frm .ine hoad. The area defir,itely extends across the road a

short way to the south. I:r. battistoni's new dam is outside the area as shown by
L.r. Elair and this pond definitely is part of the watershed. 0

(5) The boundary definitely is to the south of kine Road all the way to the intersection
but due to the drai:.ave line as shown by the USGS map at point (5) it is advisable
to run it very close to the road up to tiie intersection.

(6) Iror: the i;,tersection it c ' be observed tai t._o area
extends at least to the top of hill (6) to c,,

(7) i-oiit (7) cannot be observed from the road but it is fair S 0
guess between the twro head waters and agrees with -r. Blair.

(8) A ridge at point (8) divides the watersheds but its lccatior

is not defined by the -ap.

(9) The watershed to the IZI of the intersection defiriitely is
within the drainage area so a straight line from (7) to (9)
is a fair location for this boundary. 0 S

ay of USGS Lap showing , (10) Point (10) was located as .2 miles north of intersection.

-rda Drainage Area as \ (11) The area at (11) flows into a swale and enters the brook

rmined from field inspection below the dam. The boundary (1) to (10) is up a nell-definE
3, 1946 nose on the map.

J.J .,arry

6/3/46

I0

IV
7,

, J~
.-; : ' , . ,

0 0 0
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Lake Gardia
1946 Battistoni, Hodge

June 26th - H.-C.-Hodge & Owner: Looked over dam and photogranCE
Said fill should be placed, tip rapped 1' above and below water
level and seeded for rest. Said BoErd was not concerned with
bathing procedure. Developed that there had been previous
conferences so said to hold everything till I contacted Martin 0
They said preliminary certificate had been issued by Celd.:ell.
H.-P.-Martin and Wadhams: heviewed situation. No preliminary
permit issued and they must submit a plan. Then Martin will
follow. I am to do nothing more. Read letter to Hodge and -..

,l/q/," JOB IS E T O WENT, <-.,, ,H,,, WORK IN D L -, ,", "<,

19 EETJlW D.9 THE W UTE.N / (, THE. . c I*,i ,R<g,...,.., /..J d -o.-,<, o.. ... o/ o.,

.1/19 do~i ,h # 7,--

/,,,!, /<,< ,, S ,lSI-.,% . z

35 ,s;; / .,, ,:., t . /

5/9/56 Jo 8 INSPECTION. WENT OVER WHOLT WORK IN DETAIL. 'FIT K -

FROM THE SPILLWAY TO THE TOP OF THi CORE WALL. iILE SPlLL .t* IV

19 FEET WIDE. THE WEST ABUTMENT I O.K., THE EAST A. UTtAENT~ IS S S

GOOD FOR 21 FEET OR TO THE NORTHERLY END OF THE PAV-D APRON;

IN OTHER WORDS, THERE ARE JUST THE BRIDGE APUTMENTS THAT HAVE

GONE OUT. SAW BATTISTONI. HE PLANS TO ENLARGE THE SPILLWAY

WHEN HE REPAIRS AND WILL SEND IN PLANS FOR APPROVAL BEFORE HE

DOES SO. *11AY 9 '56 H.'4.
".

B-13
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650 MAIN STREET T
HARTFORD 3, CONNECTIcUT

MAY 10, 1956

MR. STEPHEN A. FLO*
Town MANAGER
FARMINSTON, CONNEoTICUT

OEAR M9 FLOSS

IN COMPLIANCE WITH YOUR RaqUEST ADDRESSED TO THE OFFICE
Of THIS SOARS, I HAVE INSPECTED THE DAK WHICH IMPOUND$ THE WATER
OF LAKE GANDA SOTWNEST OF UNIONVILLE.

I FIND THAT THE DAN INCLUDING THE SPILLWAY R'CTIONq S
DI NOT SUFFER STRUCTURAL DAMAE AS A RESULT OF THE FLOODS LAST
YEAR. TNE IASTERLV ABUTMENT OF THE BRIOSE AT THE SP.LLWAY WAS
WASHED OUT$ *OLLAPSINS THE sRIOOe, HOWEVER, so FAR AS I COULD
DETERMINE, LOSS OF THIS ABUTMENT WHICH IS ENTIRELY DOWNSTREAM FROM
THE SPILLWAY ASUTMENT AND THE SPILLWAY APRON3 HAS NOT IN ANY WAY
DAMAGED THE SPILLWAY ITSELF.

I HAVE MADE A PRELIMINARY COMPUTATION OF THE WATERSHED
AND FIND THAT THE SPILLWAY HAS A CAPACITY OF ABOUT TWO-THIRDS THAT
REQUIREOrTO PASS A FLOOD MEETING THE 100-YEAR REQUIREMENT OF THIS
BOARD. HOWEVER, A SECTION OF ROADWAY WEST OF THE SPILLWAY COULD
EFFECTIVELY PASS THE ADDITIONAL DIS8HANE AT TIMES Of FLOOD AS A
THIN SHET OF WATER9 WITHOUT ENDANGERING THE STRUCTURE. I HAVE CON-
FERNED WITH THE OWUER*p MR. BATTIOTONI, AND HAVE BEEN ADVtSED THAT
HE PLANS TO RECPVE THE BRIDGE AND ITS ABUTMENTS ENTIRELY, BACKFILL
THE AREAS WHICH NAVE WASHED OUT IN THIS VICINITY, FILL AND RIP RAP
THE UPSTREAM FACE OF THE DYKEI AND INCREASE THE WIDTH OF THE SPILL-
WAY MY APPROXIMATELY 50%, WHICH WILL MORE THAN MEET THE BOARD'S
REQUIREMENTS, HE HAS BEEN INSTRUCTED TO COMPLETE PLANS FOR THIS
WORK AND SUBMIT THEM TO THE TOWN CLERK OF FARMINGTON IN ACCORDANCE
WITH THE REVISED STATUTE. As IOON AS THEY ARE FORWARDED TO THIS
BOARD THEY WILL SE OHECOED FOR SAFETY AND IF FOUND SATISFACTORY
THE REQUISITE CONSTRUCTION PERMIT WILL E IssuoED.

SINCERELY VOURS,

STATE BOARD FOR THE SUPERVISION OF DAMS

HWB/H 0 0
CC: MR. WILLIAM S. WISE HENRY WOLCOTT BUCK

MR. HARRY J. BATTISTONI

B-14
I



" FORM D-4
STATE OF CONNECTICUT 0

WATER RESOURCES COlMISSIQN
Room 317 State Oifice 3uilding

Hartford ,Connecticut

APPLICATION FOR CONSTRUCTION PERMIT
As required under Section 19 of Public Act -Jo. 364 0 0

of the 1957 Session o9 the General Assembly

THIS APPLICATION TO BE SUBMITTED IN TRIPLICATE

- n Date J 2 ,_ 957-Owner HRqy~ RAT! Tr~nm 0 . _

P. 0. Address BURLINGTON Tel. No.

CONNECT I CUT

Location of Structure:

Town FARMINGTON Shown on USGS Quadrangle BRISTOL

Name of Stream UNIONVILLE BROOK at 0.77 inches south of Lat.410_ 51

* abd 2.66 inches cast of LonS7Z. .521 30"
west

Directions for reaching site fron nearest village or route intersectiou;
* (see sketch on reverse side)

FROM THE BRIDGE OVER THE FARL;INGTON RIVER ON ROUTF 177 IN THE VOLLAGE

OF UNIONVILLE PROCEED SOUTHERLY ON ROUTE 177, 0.7 MILE TO INTERSECTION.

PROCEED WESTERLY ON PAVED ROAD 0.6 MILE TO INTERSECTION. PROCEED SOUTH-

TLI 1Ra & lIA OnR A. '.l TiJ Alteraton) (Repair) JISSM
(check one or raore of above)

This pond is to be used for: RECREAT ION

Dimensions of pond: width2VQ.To length 3600 FT. area
600 FEET

Maximum depth of water immediately above dan: 13 FEET±

Total Length of dan: 9Rn rr

Length of spillway: 29.5 FEET

Height of abutments above spillway:- 3' 9"

Type of spillway construction: ;.iASONRY
I

Type of dyke construction: EARTH FILL WITH coNcr.. ftE

Spillway section will be set on: 1 ._... x(C, M I.i x

Remarks: SEE PLANS ATTACHED AND ALSO PLANS SUSMITTFD WITH PV - 0 0

APPLICATION DATED FEB. 1, 1945 PREPARED BY J.D.W;LLIAMS UNDER WHICH A CON-

TR TON eMT AS ISS ED AYD UNDER WHICH CONSTRUCTION WAS NOT COMPLET C
Note: Show dea ofgne, BIiS
construction on reverse side. B-15
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LAKE GARDA COMPANY, INC.
Harry J. Battistoni, Pres.
BUILDERSDevelopers-Realty

HOME OFFICE LAKE GARDA CLUB
Unionville, Conn. Orchard 3-2682 0 0

Orchard 3-9433

Copy Sent To: July 12,1957 0

Mr.V.B. Clarke, Member of Board of Supervision of Dams
356 Main Street
Ansonia, Conn.

Water Resources Commission 0
Romm 317, State Office Bldg.
Hartford 15, Conn.

Dear Sirs;

I have your letter dated June 27th.,1947 pertaining tc the *
completion of the Dam at Lake Garda and the necessity of
extensive repairs.

The ownership of the Dam,Lake and Dam Area has not changed
since June 1947 still belonging to Lake Garda Co.,Inc. The
recovery of the Lake and Dam and Dam Area was returned to me
Oct.24th., 1945 from Ron-Day, Inc. and with it I inherited the
gloomy and humiliating and most expensive rebuilding of the Dam,
new core wall, fill for hight grading of spillway chandel from
Ron-Day, Inc. The Attorney General and the Board of Engineers
were after Ron- Day, Inc. for a peroid of nine years to carry
out the compeltion of the Dam and its responsibility to the 0 0

State and people without any success.

The floods of 1955 has caused extensive damage to the
parapet wall, the bridge at the spillway and destroyed the
bed of spillway rock and rip-rap over the major part and length
of the channel waterway. • 0

I recently submitted to the present commission on Water
sketches for the widening of the mouth of the spillway to increase
the flow of water off the waterfall. A reinspection of the site
and any suggestions which you might make would be greatly appreciated.
Although no change of ownership has occured since my preliminary * 0
application for construction and eepair permit filed with you in
1947 the place has been over-run by trespassers who continue to
use and misuse the Dam Site for spiteful purposes notwithstanding
the fact that their 'llegal use weakens and destroys the safety
of the structure. These trespassers have erected flimsy barricades,
a temporary foot bridge over the collapsed side walls of the *
spillway, dumped rocks against the weakened east side of the spillway

B-16
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(2) 0 •

wall, removed fill from the top surface of the Dam for the selfish
purpose of providing parking area at the Dam Site.

During the last ten years about 3400 yards of fill has been
destroyed and washed away at the south portion facing the Lake
core wall. The 16" drain pipe becomes plugged by the disturbance
of the sand at this area by the swimming of these trespassers. Had
I not cleaned this drain and make it operative two months
before the flood the Dam would have been completly destroyed.

During the last several years four trespassers have lost 0 0

their lives because of the dangerous dept for swimming at this
area. Only two weeks ago a child five years old was was the latest
victim.

I am determined and anxious to complete the necessary
repairs at this site, and to do whatever may be necessary
the safety of the Dam.

I know that Mass. and New York have stringent laws to

pro-tect Dams against misuse destruction or trespass
or from interfering with the mormal functioning of a Dam. I
would appreciate being advised what Conn. does to protect the lives
and property and ownership of those in the area of a Dar.

If r might have a immediate inspection of the area 'I will
proceed at once with the reconstruction and will then attempt
through an injunction to keap the trespassers from further misuse "
of the Dam and the Dam Area.

Yours truly,

Lake Garda Co., Inc.
Harry Battistoni, Pres.

B-17
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BUCk & bks 3e*L=uWr
650 )4a1.z ftiet S
azrtrtou4 Ooueticut

Res lAke 0874 D=x
Wm~atdon, 30afti~ati out

Dear Nr* Banks

UPon mintation frui You that the alterations andi rspcLLre
to the subject din, fr mulch a Oontraction Pormit, wan imugd by
th O " *ls Is on Ju27 199 1957t We been omxpltes and inspect Lon
was =doe an Ju. So 1960,

It WIW CO Itht & atOMD Wall has been oontrueted on tho
GRA SM4 Of *A 6W I ipLWO of th rip-p sn athe n1Ami.
This Wml1 UL Wt @.V to protest the oabarimet amp dwrig tJ~
Of h~ft VmtW 2Rwater WM.1 Smte1 &1003 the 063t Side Of the
mmli. V09 tbwust VSq~mt that you Into=u tie owner that It wi
be n -emW A btea hA lpmp Wtis section af the &am inl the mnao
and to the ist~%di an tho plans approved tq this Cansmio
befr* a otf~e f hpprOvm 14.1 be Lssued. 0 0

;ke further moad that --p oitlY the fl W2 50 feet at
thme WftOPVy ad of the &= has not been rip-rapped and rossed In
acaodame with the plans, it is our undswaing that Lske Gards
Caqms~ M not owthis etoz of the din. It at a&l pasaiblaq 0 0
we feel it 'auRA be wall worthm mtl for tbe Oompaaw to perform this
work.

Very truly yors 0 0

Mervin S. Uuptr
?CH'i SdSsndor Swiltazy bisiumeer 0
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* •Name of Dam or Pond _______._,______._._..__, _.."___

Code No.' Z -3 IaiS

Nearest Street LocatiO,, ,l, ________ ._-__-_

Town

U.S.G.S. Quad.' A

Name of .Stream X?

Address41. 
4 7 /YO/

Pond Used For or 4 ........

Dimensions of Pond: Width , Length ,Area

Total. Length of Dam _ _ __ _Length of Spillway qr '

Location of Spillway* ,.. 0 6

Height of Pond Above Stream Bed I ' I ,. .*.. .*q

Height of Embankment Above Spillway .'

Type of Spillway Construction tk - . -•

Type of Dike Construction ". -"-- -

Do - eam ConS, _g

Co n.ditions

Summary of. File Data (S! , .

Remarks klR- m .-q 7

B la_ _ B,_Cj .. . ... Class
Would Fa ilure ,uie J wunge?. _ -Cla__..-" _

*- 5 5 5 • 5 S 5 5 5 S S S • 5 S S S



0 PUR STO 201
DATE

I INTERDEPARTMENT MAIL July 1, 1968 0 0
DEPARTMENT

File
tom DEPARTMENT

William H. O'Brien III
'UIJECT

Lake Garda Dam, Farmington 0 0

On July 1, 1968, I received a telephone call from Attorney Paul Orth (249-68cI)
inquiring if it was necessary to get a Construction Permit to raise the spillway oi
a dam. I said this was a major change requiring a permit. 0 •

He then said that the water level at Lake Garda had been raised approximately 6
inches by the construction of a concrete weir, and that he thought this may have
been done this Spring. I told him the last thing we had in our file on this dam
was a letter from our consultant dated May 14, 1965 stating that everything was
satisfactory.

The spillway was widened per plans dated June 25, 1957 prepared by Buck and Buck
Engineers and a Certificate of Approval issued October 3, 1960. This involved the

a construction of a new concrete spillway and wing walls. The drainage area to this 0
lake, according to above plans, is a 2.26 mi2 with Q1O0 = 710 CFS. Wit:i this flow
thru the spillway there would be 2 feet of freeboard to the top of the dam. From
pictures, it appears that the dam i would cause damage if it failed. If the
spillway were raised 6 inches, this would allow for a freeboard of 1 1/2 feet which
would probably be adequate.

Mr. Orth will write a letter to Mr. CyRry, Director, describing the situation.
We will look at the dam either before or after we hear from Mr. Orth.

William H. O'Brien III

/ .

~B-20
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S. E. MINOR & CO.. INC. S
CIVIL ENGINEERS

161 MASON STREET

GREENWICH. CONNECTICUT 06830

October 2, 1975

State of Connecticut
Department of Environmental Protection
State Office Building S
Hartford, Connecticut 06115

Attention: Mr. Victor F. Galgowski
Superintendent of Dam Maintenance
Water and Related Resources

Re: Lake Garda Dam
Farmington, Connecticut

Dear Mr. Galgowski:

In accordance with your request, we have examined the subject dam in
order to ascertain its structural soundness and stability. Prior to
our visit to the site, we went to the Town Hall offices and attempted
to obtain any structural drawings of the subject installation. We
were advised that no plans were on file and that the Town officials
had no knowledge whatsoever of the construction of the dam.

Upon visiting the site, we examined the structure, which consists of
a com~bination of earth dam with rubble masonry slope and a cement
rubble masonry cheek walls together with poured concrete spillway.
The rubble slope on the back of the dam has approximately a one
on three slope. There is generally three feet of freeboard, and
there was no evidence of overtopping.

The earth portion of the dam appears to be structurally sound with
no evidence of leaks, boils, or fissures on the face or at the toe.
The spillway itself, however, is in need of general cleanup of debris
and repair. The poured concrete section of the spillway and cheek *
walls is badly deteriorated and should be replaced. For the most
part, the cement rubble masonry portion needs only general pointing
up and rechinking.

B-22



State of Connecticut Re: Lake Garda Dam
Page 2

The section of the spillway which is taking the flow is approximately
five feet wide. The flume thereby created has tended to destroy
portions of the cement rubble cheek walls.

The enclosed sketch indicates the area of the spillway where the
flume is presently running which is the area in need of repair. S
Farther downstream where the spillway is approximately 15 feet wide
as indicated on the sketch, there is a tremendous amount of debris
(rocks, wood, limbs, weeds, etc.) which should be cleaned up and
removed from the area.

It is our considered opinion that the dam is structurally sound and 0
that the maintenance and repairs mentioned above should be completed
as soon as possible. When this is completed, the dam should remain
serviceable for many years:

Respectfully submitted, 0

S. E. MINOR & CO., INC.

Edward F. Ahneman, Jr., P.E.
Chief Engineer

EFA: lb
Enclosure
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PHOTO 1 -Spillway and right masonry training wall at right end
of dam (October, 1978).

PHOTO 2 -Spillway discharge channel and low-lying house
immediately downstream of dam (April, 1979). 5 6

US ARMY ENGINEER DIV. NEW ENGLAND PRORA O Lkc (pArci F).-m
CORPS OF ENGINEERS NATIONAL PRGA F Unionville Brook

WALTmAM * MASS
INSPECTION OF Farmington, Connecticut

CAHN ENGINEERS INC. CE* 27 595 KB-
WALLINdGFORD, CONN NON- FED. DAMS DATE July '79 pA GF TC-

ENGINEER
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PHOTO 3 -Upstream slope, gatehouse and crest viewed fi,)m righlt
end. Note area on slope where riprap is absmckL. Sct or)
of concrete corewall in spillway trainitiq wall visible in~
right foreground (April, 1979) 0 S

PHOTO 4 -General view of downstream slope of dam showinq berm
created by addition cF material to slope. (AjrI I I ~'.

US AMY NGIEERDIV.NEWENGANDLake 6arda Dam
US RP ARM ENGINEERS E NLN NATIONAL PROGRAM OF Unionville Brook

WALTHAM,* MASS

INSPECTION OF Farming toni Connecticut
CAHN ENGINEERS INC. 1E11BK' p

WALLINGFORD, CONNNN.ED AS TJ '79 PAE C-~2
ENGINEERNONFE.DM AElY PG
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PHOTO 5 - Left spillway training wall. Note deterioration of older
concrete section of wall. Old width of spillway defined
by base of concrete wall not removed during spillway S e
widening (April, 1979).
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US ARMY ENGINEER DIV. NEW ENGLAND NTOA PRG MOF Lake Garda IDam
CO.Ps OF E.NIEES NTOA PRG MOF Unionville Biook

WALTHAM , MASS INSPCTIO OF Farmington, Connecticut
CAHN ENGINEERS INC. C# "75.) L

WALLINGFORDO, CON. NON- FED. DAMS July 279)_-K C-3
E.NEE DATE Jiy79PA GE
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* 0

PHOTO 7-Right spillway trairnn wall prior to repair;.
(April, 1979). 

0 4

* 0

* 0 4

* 0 4

PHOTO 8 -Right spillway training wall after repairs
(,Tun( 2, 1979).
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US ARMY ENGINEER DIV. NEW ENGLAND NTOA PRG MOF Lake Garcia Damn
CORPS OF ENGINdEERS NTOA PRG MOF Unionville Brook

WALTmA M . MASS

INSPECTION OF Farminqton, ('orijicticut
CAHN ENGINEERS INC,
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0 0

PHOTO 9 -Obstruction of spillway discharge channel looking down-
stream from right abutment. Note flow exitinq from left
side of channel (April, 1979

* 0

0 0

0 0

PHOTO 10 View of channel obstruction and downstream toe from
right channel bank, Note uprooted tree to right of 0
center near top of photo (January, 1979).

US AMY EGINER DV NE ENGANDLake Garda Dam
US RP RF ENGINEERSW NLN NATIONAL PROGRAM OF Unionville Brook

WALTMAM, MAS S ISETO FFrnINSPETIONOF Frminto, C'onnecticut
CAHN ENGINEERS INC. .-.

wALLINGFORO. CON CEN- FED DASS7PG -ENGINEER NO-FD AS DATE July '9PG

* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



4S

PHOTO 11 -Seep at left toe of dam which is largest of four seeps
through dam (April, 1979).

PHOTO 12 -Downstream end of low level outlet pipe. Note deteriora-
tion of top of pipe, slight flow through pipe, and stand-

ing water at toe of dam (April, 1979). S

US ARMY ENGINEER DIV. NEW ENGLAND Lake Garda Dairi
CORPS OF ENGINEERS NATIONAL PROGRAM OF Unionville Brook

wALTmMU MASS

INSPECTION OF Farmington, Coninectic-ut-
CAHN ENGINEERS INC. CE* 7 ') KB

WALLINGFORD, CONN NON- FED. DAMS ~ T uy' 7 9 PAGE C-6-
ENGINEER DATE ___July
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0

PRELIMINARY GUIDANCE S

FOR ESTIMATING

MAXIMUM PROBABLE DISCHARGES

IN

PHASE I DAM SAFETY

INVESTIGATIONS

New England Division - -

Corps of Engineers

March 1978

i
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MAXIMUM PROBABLE FLOOD IFLOWS *
NED RESERVOIRS

Project _2 D.A. MPF
(zfs) (sq. mi.) cfs/sq. mi.

1. Hall Meadow Brook 26,600 17.2 1,5462. East Branch 15,!00 9.25 1,6753. Thomaston 158,600 97.2 1.6254. Northfteld Brook 9,000 5.7 1,5805. Black Rock 35,000 20.4 1,715

6, Hancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,6108. Tully 47,000 50.0 9409. Barre Falls 61,000 55.0 1,10910. Conant Brook 11,900 7.8 1,525

11. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,87013. Colebrook River 165,000 118.0 1,40014. Had River 30,000 18.2 1,65015. Sucker Brook 6,500 3.43 1.895

16. Union Village 110,000 126.0 87317. North Hartland 199,000 220.0 90418. North Springfield 157,000 158.0 99419. Ball mountain 190,000 172.0 1,10520. Townshend 228,000 106.0(278 total) 820 -

21. Surry Mountain 63,000 100.0 63022. Otter Brook 45,000 47.0 95723. Birch Hill 88,500 175.0 50524. East Brimfield 73,900 67.5 1,09525. Westvllle 38,400 99.5(32 net) 1,200 S

26. West Thompson 85,000 173.5(74 net) 1.15027. Hodges Village 35,600 31.1 1,14528. Buffumville 36,500 26.5 1,37729. Mansfield Hollow 125,000 159.0 78630. West Hill 26,000 28.0 928 0 0

31. Franklin Falls 210,000 1000.0 21032. Blackwater 66,500 128.0 52033. Hopkinton 135,000 426.0 31634. Everett 68,000 64.0 1,06235. MacDovell 36,300 44.0 825 S

±i
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MAXTMUM PROBABLE FLOWS
BASED ON TWICE THE

STANDARD PROJECT FLOOD
(Flat and Coastal Areas)

* 0

River SPF D.A. MPF

- (cfs) (sq. mi.) (cfs/sq. mi.)

1. Pavtuxet River 19,000 200 190 * 0

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

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

4. Kettle Brook 8,000 30 50 * 0

5. Sudbury River. 11,700 86 270

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

7. Charles River. 6,000 184 65 0 0

8. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330

£0 0

0 0

* 0

* 0

iii
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ESTIMATING EFFECT OF SURCHARGE STORAGE

ON MAXIMUM PROBABLE DISCHARGES

INFLOW Qp1
p 3

QQ

/

'Il

T

STEP 1: Determine Peak Inflow (Qpl) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass 4 S

" Qpl go.

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

c. Maximum Probable Flood Runoff In New
England equals Approx. 19", Therefore

Qp2 = Qpi x (1 STORi) 0 0

19

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

b. Average "STORi" and "STOR2" and

Determine Average Surcharge and

Resulting Peak Outflow "Qp3".
V



SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 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 c.d

"STORAVG" agree O.K. If Not:

STEP 4: a. Determine Surcharge Height and * *

"STOR3" To Pass "Qp3"

b. Avg. "Old STORAVG" and "STOR 3 " I

and Compute "Qp4"

0 c. Surcharge Height for Qp4 and I

"New STOR Avg" should Agree

closely

vi
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SURCHARGE STORAGE ROUTING ALTERNATE " "

-QSTOR 
00

Qp2 x1 - 19 /
QP2= Qp- QP STOR'"

K19

FOR KNOWN Qpi AND 19" R.O.

Qp2 STOR EL.

EL.

vii
0 0 S 0 S 0 S S 0 0
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"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

Qp,

OPP

03P z 12 S

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

STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpl)" 5 5op, = %T w b _r Yo03-
Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE. S 0

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

STEP 4: ESTIMATE REACH OUTFLOW (Qp2) USING FOLLOWING ITERATION.
A. APPLY Qpl TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING 0 •

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

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Qp2'

QPz(TRIAL) = Qp, II- )
C, COMPUTE V2 USING Q (TRIAL).

D. AVERAGE V1 AND V2 AND COMPUTE Qp2"

QP 2 = OP, (I

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

APRIL 1978
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APPENDIX E

INFORMATION AS CONTAINED INTHE NATIONAL INVENTORY OF DAMS
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