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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED-E APR 16 1979

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

I am forwarding for your use a copy of the Risley Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. The report is based upon a visual
inspection, a review of past performance, and a preliminary hydro-
logical analysis. A brief assessment which emphasizes the inadequacy
of the project spillway under test flood conditions is included at the
beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Risley Dam would likely be exceeded by floods greater
than 44 percent of half of the Probable Maximum Flood (1/2 PMF), the
test flood for spillway adequacy. Screening criteria for initial
review of spillway adequacy specifies that this class of dam, having
insufficient spillway capacity to discharge the test flood, should be
adjudged as having a seriously inadequate spillway and the dam
assessed as unsafe, non-emergency, until more detailed studies prove
otherwise or corrective measures are completed.

The classification of "unsafe' applied to a dam because of a seriously
inadequate spillway 1s not meant to indicate the same degree of
emergency as would be associated with "unsafe" classification applied
for a structural deficiency. It does mean, however, that based on an
initial screening and preliminary computations there appears to be a
serious deficiency in spillway capacity. This could render the dam
unsafe in the event of a severe storm which would likely cause
overtopping and possible failure of the dam, significantly increasing
the hazard potential for loss of life downstream from the dam.
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.. NEDED-E
L Honorable Ella T. Grasso

u It is recommended that within twelve months from the date of this

report the owner of the dam engage the services of a professional or

consulting engineer to determine by more sophisticated methods and

procedures the magnitude of the spillway deficiency. Based on this

b determination, appropriate remedial mitigating measures should be

‘l designed and completed within 24 months of this date of notification.
- In the interim a detailed emergency operation plan and warning system

L should be promptly developed. During periods of unusually heavy

' preciptiation, round-the-clock surveillance should be provided.

I have approved the report and support the findings and recommenda-
h - tions described in Section 7, with qualifications as noted above. I
request that you keep me informed of the actions taken to implement
these recommendations since this follow-up is an important part of the
- non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of
Connecticut. This report has also been furnished to the owner of the
project, Mr. John S. Risley, Lake Street, Vernon, Connecticut 06066,

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

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

Sincerely yours,

A

Accession For \‘OHN . DLER

[NTIS G NG lonel, Corps of Engineers
NTIS GRA&I Y o ,

DTIC TAB @) ivision Engineer
Unannounced M
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identificaticn No.: CT00211

Name of Dam: Risley Dam and Reservoir
Town: Bolton & Vernon town line
State Located: Connecticut

County Located: Tolland

Stream: Lydall Brook

Date of Inspection: 15 December 1977

BRIEF ASSESSMENT

The dam is located on a tributary of the Connecticut River on the town
Tine of Bolton and Vernon, Tolland County, Connecticut. It is an earthfill
structure approximately 625' long with a maximum depth at its center of 26'.
The crest width varies from 12 to 15 feet. A vertical granite masonry wall
extends from the downstream side of the crest to the bed of Lydall Brook
below. The visable part of the upstream embankment has a 1on 2 to 1 on 3
slope with a riprap face. The downstream embankment consists of cobbles and
?ogld$rs piled against the face of the masonry wall on an approximate 1 on

.5 slope.

The dam is in generally good condition. It appears to be structurally
stable at the present time under normal conditions. Based on its small
size and high hazard classification in accordance with the Corps' guidelines,
the test flood is 1/2 the PMF. The spillway will pass only about 44 percent
of the test flood and is considered inadequate.

Recommendations tn improve dam safety are:

1. Increase spiliway capacity.

2. Replace 6" discharge pipe and relocate valve.

3. Add riprap near the center on the downstream side.
Divert spillway discharge away from the toe of the dam.

TEAM MEMBERS

£

William J. Farrell, Team Leader
James M. Aiken, Soils Engineer
Joseph A. Colucci, Structural Engineer

Robert W. Mirick, Hydraulic Engineer

WILLIAM J. FARRELL
Registered Professional
Engineer in the
Commonwealth of
Massachusetts
Registration No. 12357
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This Phase I Inspection Report on Risley Dam

has been reviewed by the undersigned Review Board members. 1In 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 (s hereby
submitted for approval.

(00 1)

RICHARD F. DOHERTY, MEMBER
Water Control Branch
Engineering Division

st 027

JOSEPH A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Division
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CARNEY MJ TERZIAN, CHAIRMAN
Chief, Structural Section
Design Branch

Engineering Division

APPROVAL RECOMMENDED:

FRYAR
Chief, FEngineering Division




PREFACE

This report is preparec 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 inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to
identify any need for such studies.

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

It is importan* to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and 1s evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accardance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spiliway capacity and
serves as an alde in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, {ts general
condition and the downstream damage potential,
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PHASE I INSPECTION REPORT
RISLEY DAM (CT00211
SECTION 1

1. Project Information.

1.1 General.

a. Authority. Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
national program of dam inspection throughout the United States. The
New England Division of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams within the New
England Region.

b. Purpose.

(1) Perform technical nspection and evaluation of non-Federal
dams to identify conditions which threaten the public safety and thus
permit correction in a timely manner by non-Federal interests.

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

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

1.2 Description of Project.

a. Location. The dam is located on a tributary of the Connecticut River
on the town line of Bolton and Vernon, Tolland County, Connecticut. It
can be located on a U.S.C.G. survey map at Latitude 41° -48'-00" and 720 -28'
-20".

b. Description of Dam and Appurtenances. The dam is an earthfill
structure approximately 625' long with a maximum depth at its center of 26'.
The crest width varies from 12 to 15 feet (See photos Appenaix C). A
vertical granite masonry wall extends from the downstream side of the crest
to the bed of Lydall Brook below (See photo #4 Appendix C). The visable part
¢f the upstream embankment has a 1 on 2 to 1 on 3 slope with a riprap face
(See photo #1 Apperdix C). The downstream embankment consists of cobbles
and boulders piled against the face of the masonry wall on an approximate
i on 1.5 slope (See photos 1,7,8 Appendix C). A 6-inch outlet pipe runs
through the dam and discharges in the vicinity of the downstream toe. The
rock slope is steeper in the vicinity of this pipe discharge. The pipe is
the only means of lowering the water level and is controlled with a 6-inch
gate valve on its downstream end.

The concrete spillway (See photos 8,9, 10 Appendix C) is a broad
crested weir with a trapezoidal cross section. It is 42 feet in length, 16
feet in width, with a 28 foot bottom and 1 on 5 side slopes. The crest of
the spiliway is about 2 feet below the crest elevation of the dam.
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c. Size Classification. The Risley Dam with its maximum height of
26 feet and maximum storage capacity of 226 acre feet 1s classified in the
small category.

d. Hazard Classification. Because of the existence of residences,
a condominium complex and a church on the flood plain of Lvdall Brook down-
stream of the dam, the structure has been placed in the high hazard classi
fication.

e. Ownership: The dam is currently owned by Mr. John S. Risley
of Lake St., Vernon, Ct. The Manchester Water Company has water rights
to the reservoir.

f. Purpose of Dam. The dam was originally constructed for
agricultural purposes. The Town of Manchester has water rights to the
reservoir and uses it as a backup supply.

g. Design and Construction History. The dam was constructed in
1853. There are no known design or construction records available. Dis-
cussions with Mr. Risley and Water Department personnel indicated that
the cobbles and bdulders placed on the downstream side of the vertical
masonry wall were put there in 1924 to add stability to the structure.
Four test pits dug for the Henry Souther Engineering report on the dam
in 1972 indicated material in the vicinity of the existing spillway to
be silty gravel. These explorations were between 0.5 feet and 6.5 feet
in depth. All but one uncovered bedrock. A copy of the Souther report
is attached as Appendix B,

h. Normal Operating Procedure. The only operational procedure
connected with this dam is the manual operation of the 6 inch gate valve
to supplement water storage in the Manchester Water Department's down-
stream pools. The water surface in the reservoir depends on recent rain-
fail quantities and fire flow demands from the town. It is not uncommon,
according to Water Department officials, to have the surface elevation
well below spillway crest.

1.3 Pertinent Data. The only available data in addition to the
Souther report and information gleaned from discussions with the owner
and Manchester Water Department orfficlais, were acquired through visual
inspections by New England Division personnel and the use of U.S.G.S.
topographic maps.

a. Drainage Area. The Jdrainaye area above the dam is approximately
563 acres (0.88 sq. mi.). There are two streams contributing to the reser-

voir which are part of the headwaters for Lydall Brook. The area consists
of moderatly sloping forest land with a sparsely populated street running
along the westerly side of the reservolir.

b. Discharge at Darsite. Discharge occurs at the spillway and
through the 6 inch pipe under the dam. High rates of discharge are dis-
cussed in Section 5 - Hydraulics and Hydrologic Evaluation of Features.

.M
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(1)
(2)
(3)

Outlet works (conduit) size-6" and Invert Elev. +425.

Maximum known flood at damsite. Unknown.

Total spillway capacity at maximum pool elevation
540 cfs @ 450+ elev.

c. Elevation (ft above MSL). The follrwing elevations were

estimated from a U.S.C.G.S. topographic map.

$1§ TopofDam. . . . . . . . . . .. 450.0 +
2) Test Flood . ... ... .. .. 450.6
(3; Full Flood Control pool . . . . . N/A
(4) Recreationpool . ... ... .. N/A
(5) Spillway crest (ungated) . . . . 448.0 +
(6) Upstream pipe invert . . .. .. Unknown
(7) Downstream pipe invert . . . .. 425.0 +
(8) Streambed at center line of dam . 424.0 +
(9) Maximum tailwater . . . . .. .. 424.0 +

d. Reservoir
(1) Length of maximum pool . . . . . 1800 feet
(2) Length of recreation pool . . . . N/A
(3) Length of flood control pool . . N/A

e. Storage (acre-feet)
(1) Recreationpool . ... .... N/A
(2) Flood control pool . . ... .. N/A
23) Test flood storage . . . . . .. 235 (gross)
4) Topofdam . .. ... ..... 226
(5) Spillway crest storage . . . . . 190

f. Reservoir Surface (acres)
1) TopofDam ... ....... 19.5
2) Maximum pool . . . . ... ... 19.5
(3) Flood control pool. . . . . . .. N/A
(4; Recreation pool . . . . . . . .. N/A
(5) Spillway crest . ... ... .. 14.7

g. Dam
(1) Type . o o o v v v s s Earth-masonry
(2) Length . . . . . ... .. ... 625 feet
(3) Height . . . .. ... ..... 26 feet
(4) Top Width . . . . ... .. ... +15 feet
(5) Sides Slopes . . U/S 1 on 2 or 3-D/S 1 on 1-1/2
(6) Zoning . . . . . ... ... See Sections Plate 4
(7) Impervious Core . . . . . . . ... Unknown
(8) Cutoff . . .. . ... ...... Unknown
(9) Grout curtain . . . . ... .. .. Unlikely

3
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h. Spillway
(1) Type . . . . . o v v v v v v v Concrete broadcrested
trapazoidal weir
*(2) Length of Spillway . . . . . . . 42 feet
(3) Crestlength . . . ... .... 28 feet
i4) Crest elevation . ... . ... 448.0 +
5) U/S Channel . . ... .. ... None
(6) D/S Chamnel . . . .. ..... 10% slope estimated
(7) Height of abutments . . . . . . Sloping
above crest 1.5 feet above crest

i. Regulating Outlets. The only means of regulating flow from the
reservoir is by operating the 6-inch gate valve on the downstream end of the
6-inch cast-iron pipe running under the dam. -

() Invert . ... .. ... ..... + 425
(2) Size . .. ... .. .. . e e
(3) Control Mechanism . . . .. . .. Gate valve

(4) Maximum discharge capacity . . . . 4.5 cfs
with water surface @ top of dam

* See Appendix D-1




SECTION 2 ~ ENGINEERING DATA

2.1 Design. There are no records of the original design available.

2.2 Construction. With the exception of the physical features
that have been measured and included as  Appendix B of this report,
plus the owner's recollection of riprap being added to the downstream
side in 1924, there is no construction data available. The Manchester
Water Department hired a consultant to inspect and make recommendations
for repairs and modifications to the dam. This report is included herein
as Appendix A.

2.3 Operation. Manual operation of a 6 inch gate valve on the
downstream end of the 6 inch conduit under the center of the dam.

2.4 Evaluation.
a. Availability. Not enough information available.

b. Adequacy. The lack of indepth engineering data did not
allow for a definitive review. Therefore the adequacy of this dam could
not be assessed from the standpoint of reviewing design and construction
data, but is based primarily on visual inspection, past performance
history and sound engineering judgement.

c. Validity. Based on visual field observations, there is no
reason to question the validity of the design, and construction and operation
records.




SECTION 3

VISUAL INSPECTION

3.1 Findings.

a. General. At the time of this inspection the water surface
was about 1.5 feet from the top of the dam with the concrete spillway at
its easterly end discharging approximately 10 cfs. The 6 inch conduit
under the dam was discharging water into Lydall Brook on the downstream
side. There was no snow cover on the ground and no evidence of boils or
seepage emerging in the vicinity of the downstream toe.

b. Dam. The rock-fill on the downstream side at the masonry wall
was moss covered with no evidence of displacement. Overall the rock-fill
starts about 2.5 feet below the top of the masonry wall and slopes on
1 on 1-1/2 to the downstream toe, except at the 6 inch outlet pipe in the
old streambed where the rock~fill starts 8 feet below the top of the wall
and ends in a nearly vertical face at the outlet end of the pipe. This
type of section extends for a length of about 20 feet in the deepest
section of the dam and was probably placed in this manner to aveid the
necessity of extending the outlet pipe.

Trees along the right downstream toe have re.ently been cut
within a strip about 10 feet wide. This has hot beeu done along the left
downstream toe.

The discharge from the spillway meanders as a natural water-
course around trees, boulders and over ledge rock back to the toe of the
dam and then downstream. Large cobbles, boulders and ledge outcrop appear
to be adequately protecting the downstream toe of dam.

The upstream slope, estimated at between 1 on 2 to 1 on 3
1s faced with riprap within the area visible to inspection, Several small
areas were noted at the top of the slope where the earth fill has eroded
behind the riprap. One of the areas had been filled with crushed stone.
The top width of the dam consists of a silty gravelly surface with a
sparse growth of grass. The crest of the dam shows no evidence of settle-
ment or misalignment. No surface cracks were noted. The portion of the
vertical masonry wall exposed to view showed generally rectangular shaped
stone chinked with rock spalls. The wall is dry wall construction with
no mortared joints exposed. The cap stones are cut granite blocks as large
as 2 x 3 x 6 feet in dimension. There 1is no evidence of displacement of
the masonry wall.

Visual observation of rock outcrop downstream of the dam on
the left valley wall and the evidence of the spillway discharge channel
flowing over shallow bedrock indicates a shallow bedrock foundation for
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the left half of the dam. There is no evidence of shallow rock to the
right of the brook and the right half of the dam probably has a soil
foundation. The masonry wall probably extends to bedrock in the left half
of the dam and probably not in the right half. Horses and cattle have
access to the top of the dam from the right abutment area.

c. Spillway. The spillway in combination with a low saddle at
the eastern eng of tﬁe dam can discharge about 540 cfs or 44% of test flood
outflow before the dam would be overtopped. It consists of a broad crested,
concrete weir with a trapazoidal section. (See sheet 1, Appendix A). The
concrete appears in good condition with no evidence of cracks and only minor
spalling or deterioration. The unusually good condition of the concrete

is an indfication that the spillway is of more recent vintage than the
remainder of the dam. There is no spiliway approach channel. However, the
downstream spillway channel takes a meandering aatural water course around
ledge outcropping and boulders back to the toe of the dam and into the
original channel.

The pertinent elevations at the dam were taken from a USGS
map. The water surface was given as 448 feet ms1. This report assumes
the pool surface to be at spiliway crest at this elevation. The crest
of the dam is approximately two feet higher by field measurement. Borings
taken around the spillway in 1972 for the Henry Souther Report (Appendix A)
show ?verburden to be shallow in the area. The soil was described as silty
gravel.

d. Reservoir Area. The reservoir area appeared clear and free
of any floating debris that could cause an obstruction to the spillway.

e. Downstream Channel. The channel drops 90 feet in 2,500 feet
or about a 3-1/2 percent channel slope. Five hundred feet downstream of
the dam is a road with a 6-foot diameter culvert. Approximately 2,000 feet
further downstream are two small retention reservoirs. Both the reservoirs
would probably hold less than 40 percent of the Risley Reservoir storage.
In the event of a failure at Risley Dam, the ensuing wave might rupture the
dams containing these two pools with a consequent pyramiding effect that
would send a surge of water through part of a new condominium development
1gcatgg 500 feet downstream. Endangered units are estimated to be less
than .

3.2 Evaluation. The dam appears to be in generally good condition.
There are some areas, however, where it is felt remedial measures are
required. (See Section 7)
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SECTION 4
OPERATIONAL PROCEDURES

.1 Procedures. The only operational procedure connected with this
dam is the reguiation of flow through a 6" pipe under the structure with
a 6" gate valve located in the vicinity of the downstream toe. The valve
is operated by the Manchester Water Department to control flow to two
small downstream ponds where the intake works for the water system are

located.

4.2 Maintenance of Dam. Maintenance work on the dam consists of
some clearing and grass cutting. The Water Resources Commission of the
State of Connecticut wrote to Mr. Risley in 1969 requesting him to
perform the maintenance work and hire a registered engineer to make
recommendations for safety modifications and repairs. Mr. Risley, who
apparently is interested in selling the dam, has not complied with the
State's request.

k.3 Maintenance of Operating Facilities. The Manchester Water

Department provides occasional lubrication for the 6" gate valve. Tney
hired the Hemry Souther Engineering Company to submit a report on
maintenance and repair requirements in 1971. The report is included
herein as Appendix B. The town of Mamchester is imterested in acquiring

the property, but there is some reluctance because of legal ramifications.

4.4 Description of any Warning Systems. There are mo warning
systems at the site.

4.5 Evaluation. Maintenance and operational procedures are
minimal due to the basic simplicity of the structure.

Part of the clearing operation along the downstream side should be
continued to avoid having the roots of trees affect the stability of the
toe. Clearing in the vicinity of the spillway should be initiated to
avoid 8ebris buildup.

A

sl b,

.. . A



® °
SECTION 5
HYDRAULIC AND HYDROLOGIC EVALUATION OF FEATURES o ®
5.1 Evaluation of Features.
a. Design Data. There is no design data or criteria available
for the hydraulic features of this dam. o o
b. Experience Data. The maximum spillway overflow at the dam
could have occurred in September 1938 when over 16 inches of rain fell
in the area over a period of four days with 8 inches in one day. In
August 1955, 7 inches of rain fell in one day during hurricane "Diane."
c. Visual Observations. The hydraulics of the spillway and o L4

channel indicate they are inadequate in size and condition. The channel
meanders as a natural water course around trees, boulders and over ledge
rock back to the toe of the dam. The trees immediately downstream of
the spillway could obstruct high flows if they are left in place.

d. Overtopping Potential. Based on U. S. Geological Survey o ®
Water Supply Paper 5587 "MaximUm Floodflows in the Conterminous United
States," the Probable Maximum Flood for the inflow to Risley Reservoir
js about 2,800 cfs per square mile. The spillway cannot discharge more
than 540 cfs or about 610 cfs per square mile (csm) without overtopping
the dam. This is 22 percent of the P.M.F. The surcharge storage will
have a negligable effect on spiliway outflow. d d

Since the size classification of Risley Dam is low with a
high hazard potential classification, one half the P.M.F. was selected
as the spillway Design Flood, that is 1,400 csm or 1,250 cfs.

This would result in overtopping the dam by about 0.6 feet; i d
a full P.M.F. would overtop it by about 1.1 feet.

e. Dam Failure Analysis. A cursory analysis was made to assess
the downstream impact of a sudden dam failure. With the reservoir level
at top of dam elevation 450 feet ms1, the spillway capacity would be
540 cfs or about 22 percent of the Probable Maximum Flood discharge. o g
Assuming the dam failed at this level, producing a breach width of
40 percent of the effective dam length at mid height and a breach depth
of about 26 feet, equal to the difference in elevation between top of
dam and tailwater, the peak discharge through the breach is estimated to
be 24,000 cfs. This flow plus spillway discharge would total 24,500 cfs
and would produce a flood wave in the order of 18 feet for a short distance ® ®
downstream washing out a 6 foot culvert under Lake St. located 500 feet ]
downstrear. The discharge and wave would rapidly dissipate as it passed
through two small water supply retention reservoirs located 2,500 feet
downstream. The height of water over the two reservoirs should be less
than 9 feet, but they would probably fajl causing a continuation of a




flood wave for another 1,000 feet to the vicinity of several condominium
buildings. One thousand feet downstream of the condominiums, approximately
5 to 10 homes and a church could be impacted by water depths probably not
exceeding five feet. Beyond this location flows would discharge into

flat areas where the flood wave would be largely dissipated. Based on

this asgessment the hazard potential, in the event of a dam failure, is
considered high according to present guidelines.

10




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Based on the absence of any observed
seepage or boils downstream, no detrinental settlement or lateral dis-
placement, and no observed surface cracks, an evaluation of the visual
observations indicate the dam is structurally stable at the present time
under normal conditions. However, the structure is not considered adequate
to handle emergency or abnormal conditions due to the following:

(1) The water surface in the reservoir was within 1.5 feet
of the top of the dam at its lowest point, while the depth of flow through
the spillway was only 2-1/2 inches, indicating inadequate freeboard under
all conditions and the possibility of overtopping during storm conditions.

(2) Facilities for emergency drawdown consist of one 6-inch
pipe. This is considered inadequate.

(3) The 6-inch drawdown pipe has no means of emergency
closure on the reservoir side in case of a break in the line.

Some conditions exist that could cause progressive weakening
of the structure under normal operating conditions. These are listed below:

1. Spillway discharge flow against the toe of the embankment.

2. The configuration of the rock-fill supporting the down-
stream side of the masonry wall where the dam height is a maximum.

3. Trespassing of horses and cattle on the top of the dam.

4. Growth of brush and root systems near the downstream toe
of the dam,

b. Design and Construction Data. There are no design or construc-
tion records available. The owner states the rock-fill on the downstream
slope was placed in 1924.

c. Operating Records. There are no operating records available.

d. Post Construction Changes. There are no known post construc-
tion changes except for the addition of the rock-fill noted above.

e. Seismic Stability. This dam is located in Seismic Zone No. 1
and in accordance with Phase I guidelines does not warrant seismic analysis.

1M




SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment.

a. Condition. Visual observations indicate the dam to be in good
condition at the present time under normal conditions. With a flood equal
to 1/2 Probable Maximum Flood, the dam would be overtopped about 1/2 foot
because of inadequate spillway capacity. If the topsoil surface of the dam
were to wash away, any granite blocks that fell would mix with the downstream
face riprap causing any further failure to decrease. This would cause only
a partial failure not as severe as the downstream hydrograph computations
would indicate. (See Hydraulic Computations). Other areas of concern with
regard to dam safety include:

(1) Inadequacy of 6-inch conduit for emergency drawdown. It
can release about 4 cfs maximum with a full pool. Also, it is always pres-
surized under the dam with no upstream shut off.

(2) The spillway discharge channel encroaches on the toe of
the dam.

(3) The rock-fil1l on the downstream slope is at a minimum
where the dam height is a maximum.

b. Adequacy of Information. The lack of indepth engineering data
did not allow for a definitive review. Therefore the adequacy of this dam
could not be assessed from the standpoint of reviewing design and construc-
tion data, but is based primarily on visual inspection, past performance
history and sound engineering judgement.

c. Urgency. The recommendations and remedial measures outlined below
should be implemented by the owner within one year after receipt of the Phase I
Inspection Report.

d. Need for Additional Investigation. Because of its hazard class-
ification and the Yack of pertinent design and construction records, a de-
tailed analysis of the structure should be made. The spillway discharge
capacity is considered inadequate. Further hydrologic studies by competent
consulting engineers are necessary to determine what alternative measures

are necessary to significantly increase the discharge capabilities at the dan.

7.2 Reconmaendations.

a. I7 the dem is to remain cssentially as it now stands, stability
investications should be started in the near future. Scme of the following
reconmendations however, should be investigated by a qualified engineer.




(1) Lower the existing spillway and its length to enable the
spillway to pass the selected design flood (% PMF).

° °
(2) Raise the crest of the dam 2 feet and double the length
of the spillway. This recommendation was made by the Henry Souther
Engineering Company in their report to the Connecticut Water Resources
Commission in 1971. (See Appendix A).
7.3 Remedial Measures. o d
a. Alternatives.
(1) The spillway discharge channel should be diverted away
from the downstream toe. Trees should be cleared along the new route. ° °
(2) Eliminate the dam and have the Manchester Water Department
control their water supply with modifications to their downstream pools
and water works.
b. Operational and Maintenance Procedures. With most of the above ° °

alternatives, the only operational procedure will involve the regulation

of a valve on the drawdown conduit. Brush should be cleared in the vicinity
of the structure. Debris buildup in the vicinity of the spillway should

be removed. . 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 emergency. Institute a biennial program of periodic
technical inspections. Riprap should be added to the center of the
downstream slope to compare in section with the rest of the dam. The 6-inch
conduit under the dam should be replaced with a new 18" pipe with substantial
drawdown capability.

o ]

° °
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APPENDIX A

CHECK LIST - VISUAL INSPECTION

AREA EVALUATED

DAM EMBANKMENT

Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alighment
Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at or
near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
Foundation Drainage Features
Toe Drains

Instrumentation System

CONDITION

None observed

See spillway comments

Minor settlement - see profile
None apparent

Satisfactory

Satisfactory

Horses on crest and top of side
slopes

None observed

None observed

None observed

None observed
None observed
Unknown

Probably none

None




AREA EVALUATED CONDITION

OUTLET WORKS - CONDUIT

Excepting the spillway, the only The 6-inch conduit 1is probable
outlet is a 6-inch pipe under the cast iron. Its age and con-
center of the dam with a gate . dition are unknown. There is
valve located in the vicinity of no seepage evident where it

the downstream toe. emerges from the downstream toe.

OUTLET WORKS -~ OUTLET STRUCTURE
AND OUTLET CHANNEL

There is no outlet structure at Lydall Brook meanders south-~
this site. The outlet channel westerly towards Manchester,
is Lydall Brook. Conn, with little evidence of

bank erosion or flow obstruc-
tion along its length.

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE

CHANNELS
a. Approach Channel
General Condition Good

Loose Rock Overhanging Channel None

Floor of Approach Channel Earth bottom on reservoir
b. Weir

Gencral Condition of Concrete Some erosion at crest
Rugt or Staining None
Spalling Some on spillway
Any Visible Reinforcing No
Any Seepage or Efflorescernce None observed
Drain Holes None

L L L o o ) . v . L [ o o
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AREA EVALUATED

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE
CHANNELS

¢. Discharge Channel
General Condition
Loose Rock Overhanging Channel

Trees Overhanging Channel

Floor of Channel

Other Obstructions

CONDITION

Good

None

Some - Will affect flow condition
at spillway with 1/2 PMF
flows.

Bedrock and overburden

None

>



APPENDIX B

Inspection Report May 1969
by John J. Mozzochi and Associates.

Report on Maintenance and Repairs
by Henry Souther Engineering Co.

Plan, profile and partial
sections of Risley Dam from
field observations and
previous reports.

Plan and Elevation.

Typical Dam Sections.
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JOHN J. MOZZOCHI AND ASSOCIATES ULASTONSBURY, CONN. 06023
CIVIL ENGINEERS Fovons 082 0601
ASJOCIATlSm Nay JST}?E9W ATER RESOURCES "ov'l::u':z :"";:.”.
JOMN LUGCHS, Ja. CO. IMISSION Frionx 431-04z0
ECTOR L. GIOVANNINI} ‘-'. ' e _’]
. RECEIVET . . laston
MAT 51960 e
ANSWERED o oo
5 Willim H. 0'Brien, III REFERRED ..
Civil Enginesr FILED .
Water Resources Commission
State Offiee Bullding
Hartford, Comnectiocut 06115
[
L‘ Re:s Risley Reservoir Dem
;)’t'l-’l'l)/\/ huhonow. Conn,
[ﬂJ te, y’ﬂd“) -
Dear Mr. O'Brien:
The referenced site was visited on April 13, 1969 and noted

several normal maintenance items that should be performed as follows:

l. Remove trees from the channel downstream of the
concrete principal spillwgy.

2. Remove trees from the emergenay spillway channel.

3. Remove trees aad brush from all partions of the
smbankment .,

L. There is some spalling of the consrete principal
spillway to be repaired befors further deterioration.

Se Add rip-rap (or stone paving) oo the upstremm face of
dam in limited areas to proteet agaimet wave sotion,

6. Area around gate value om 6" draw-down pipe through
dam should be put in order for asscessibility.

The capacity of the spillvay was cheoked as follows:

. APRBO).




J/

Williemm H. O'Brien, III -2 May 3, 1969
Trears) P ioure) “Unches)  (ofa)  apiiivey (feet)
2 6 440 510 1.8 \7
50 6 LS 700 193
100 6 Sl 870 2.10 v

Diazne Type 2 8.51 170 2.78 \

With appraximately two (2) feet from spilluay erest to the top of
dam, it is evident the dam could be over-topped. Either the dam should be
raised a minimum of 2' 0" or additional spillway capacity added. A
qombipation of raising the dam and adding spillway capaocity would also do

the job.

Very truly yours,
JOHN J. MOZZOCHI AND ASSOCIATES

r//,i _( L// i)/

~Johd Tuchs, Jr. Assoclate //

Jl/ed -
File
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THE HENKY SOUUTHER ENOINLERING .
HARTFORD, CONN. ' -
]

REPORT ON
MAINTENANCE AND REPAIRS
RISLLY RESFRVOIDT LAM AND SPILLVIAY o
BOLION, COMMNECTICUT

TO °

BOARD OF DIRECTORS
MANCHESTER WATER COMPANY °

) ]

I, Laird Niwell

October ~C, 1971
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THE HENRY SOUTHLER ENGINKENING
HARTFORD, CONN,

TABLE OF CONTLNTS
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Recommendation
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Appendices
(1) New Spillw-~y (skotch)
(”) Storage and Spillway Discharge Curvas
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(4) Lettor from ¥ater Resources Commission

(5) Cost Ts*timate
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i THE HENRY SOUTHER ENGINEERIN
HARTFORD, CONN.

AUTHORIZATION AND OBJECTIVE

‘ This report hes been prepared for the Manchester Water
Company in accordance with their verbtal authorization,
The objective of this report is to outline the work

necessary to satisfy the Water Resources Commission requirements

for safety of this da:n,

-1.-
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THE HENRY SOUTHER ENGINEERING
HARTPFORD, CONN,

RECOMMENDATIONS

The items of maintenance work mentioned in this report
should be begun immediatcly,
' The deaign scheme for increasing the safety of the danm,
which includes lengthening the spillway by 30 feet and raising
the dam by two feat, should bs presented to the State Environ-
mental Protection Agency for tholir approval prior to final design

and congstruction.

)
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THE HENRY SOUITHENR LivOINERItin (

HARTFORO. CONN,

On May 15, "l‘,'ff? the ‘s tor ? sources Cornctr it -0 ' a
letter addressed to Mr. John S, Risley outlining measures to
be taken to insure the proper maintenance and safety at the
Risley Reservoir. A copy of this letter is included es Appendix
4 of this report.

The six maintenance itums listed in this report are:

1, Remove trees from tho channel downstream of the

concrete principal spillway.

2. Remove trees from the emergency spillway channel,

3. Remove trees and brush from all portions of the

embankment,

4, There is some mpalling of the concrete principesl spill-

way to be repaired before further deterioration.,

5. Add rip-rap (or stone pavine) on the upstream face of

dam in limited arees to protect againat wave action.

6, Area arcund rate valve on 6" draw-down ripe through

dam should be put in order for accesaibility,

The areas which required addition&l rip-rap and tree and
brush clearing are shown on Appendix 3,

The concrete repair on the emergency spillway should be
undertaken at the same ime as the construction of the ernlargaed
spillway. The specification for this work will te included with
the specification for t'.c splllway construction.

The aree around the (" gate valve should have improved

accessibility for gate valve operution., \e reccommend a concrete

- 3 -
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THE HENRY SOUTHER ENGINEERING @
HARTFORO, CONN,

or cement block platform and steps to allow easier access and

manipulation of the 6" valve especially during ice and snow I ’
conditions,
The Water Resources Commisszion letiter also mentions that o
their engineering consultant determined that the available
freeboard of the dam during a major atorm is not sufficlent to
allow adequate safety of the dam. The letter also stated that .
tvo feet of freeboerd under high water conditions should be
allowed for a dan of thls size.
Ve have caloulated the water shed run-off, reservoir .
storage and the principal and emergency apillway capacilies and
concur that an adequate factor of safety does not exist, ‘e
have studied various schemes wnereby the required freeboard and o
spillway capacity might be achieved. The scheme chosen includes
widening the principal spillway and raising the top of the dam
approximately two feet. °
A sketch of the proposed spillway is shown in Appendix 1
and a plan and profile of the dew showing the revlsed grade is
shown in Appendix 3. The estimated cost of doina this work, °
exclusive of the maintenance items is 79,650,00.
°
[ J
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THE HENRY SOUTHER ENGINEERING
HARTFORD, CONN,

DESIGH CRITERIA

The following criteria was used in evaluation of the

spillway capacity.

Water Shed ‘rea 579 Ac.
Regervoir Area 12.8 Ac,
Runoff coefficient 0.40
Return Storm 100 year
Rainfall Intansities
Duration (hra,) Intensity (in/hr,)
33 5
«50 4
1.0 2.7
2.0 1.5
6,0 0.68
12,0 0.42
18.0 0,32
24,0 0.27

Time of concentration - 21 minutes
Runoff formula =ACI A = Area in acres (Ac) )

C = Runoff coefficient)

I = Rainfall intensity in/hr.)
Height of water at beginning of storm at spillway crest,
Welr coefficient (C) = 3,0
Weir formula - Q = CLH 3/2 + CZH 5/2
The storage and spillway discharge curves for the proposed

design are shown in Appendix 2.

-5 -
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STATE Of CONNECTICUT
WATER RIESOURCES COMMISSION
STATE OFFICE BUILDING - HARTFORD, CONNECTICUT, 06115

May l'-). 106y

Mr. John $. hisley
Leke Street

KD 43

Varnon, Counnecticut

Lubjects HRisley keservoir Dam
Boltou, Connaocticut

Dear kx. Hislcys

fccording o the nformation in this office, ithe subject cam 1s, ot least
in part, under your ovscrship.

The

water Hescurces Cunmilssion has Jurisdiciioun over all dums " = = vhich

by breaklng fway or coiherwiqe m!ght endanger life or prouisrty = = " pex the
Genaral Statuies, a copy of which is encloused. This dam would therefore come
undox the jurlsaiction of the water hesources Comnissione

lie have had thi- dom inspected by an engineering consultont 1o this
Comnission who hus foui:d the followlng ftems $n nced of malnienance viork.

l.

2,

0.

nomove trees from the ciianuel downstream of the concrate
principal spilluay.

Remuve txees from the emergency spillvay channel.
hemoveo trxees and tzuch from all portions of the emiankuent.

There s scue spilling of the cuncrote principal spillvoy
10 2@ ropdired nefore further doterloration.

Add rip=rap (or stone paving) on che upstraam face of
dem In limi‘ed wreds to prowect agaluse vwave action,

Ateo azound @ate valve on 6" draw-down plpe throucir dam
should be put in order for accessioility.

Uur coasultent dlso has determined that the valer would e uidhin a
coupie of Jnches of the tep of the dem in a storm of only ~ YU yeit ficquoency.
A dam as lorge as this once shuuld bave wuch geeater capacliy with o ic2sunavlo
freeLoard of auout 2 fcet under high water conditions.

CORY




Mr. John . ulsleay -2 - tnay 15, 1v0%
Risley hoservolr Dam

We request that lteme 1 through 6 be taken care of &t your earlicsl con-
venienca. A Construction rermii will nut Le necessary for this wers and you
may proceed w.ith this wuithout furthes cuthorization from .his office. 7

In regzrd to the inadequote spillway, plons must ve submitted for approval
prepaxred by an engineor rcgistercd in the State of Connecticut, providing for
additional spilluay cepaclty.

tay we heor from you at your carliest convenlence as to your frintions
in pruviding adeyuate safcty of this dam?

Very truly ywoure,

viilliom He O'BErien III
Civil Enginecer

Enc.
WHOIIIsvib

¢¢s Manchester .ater Co.
Hugo Jocoloff, £sq.




COST ESTIVATE
RISLEY RESTRVOIR
SPILLYAY AND FILLING

lten

THE HENRY SOUTHER ENGINEERINC
HARTPOROD, CONN.

lten Cuantity Unit Price Total
Fi111 710 C.Y. 3.50 23,900.00
Topsoil Removal ’
Replacement and Seeding 850 s.Y. 3.00 2¢550,00
Spillway Excavation L.S, L.S. 200,00
Concrete ’8 C.Y. S0,00 2,500,00
Cleanup and Mise, L.S. L.S. 00.00
Subtotal ’ .
Overhead & ng{é; G1:310:00
- 10 ~ Appendix 5
e o o e o ® e e ® e e ° e o o
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APPENDIX C

PHOTOGRAPHS
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APPENDIX D

HYDROLOGIC COMPUTATIONS

1. Stage vs. Discharge Computations.

2. Capacity Curve.

3. Spillway Elevation vs. Discharge Curve.
4. Downstream Dam Failure Hydrographs.
Note: For outline of drainage area and

affected areas downstream, see
Location Plan on page
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APPENDIX E

INVENTORY FORMS

PARTS 1 & 2




i
m[ SHUVW3Y

S P, .. — e ’
o L9€=26 d of.so‘o‘ | B L ARELTL FRLE A
A lowiave _ o
‘HW_WWWMZ_ 404 ALIHOHLINY L wb<c zc.._.uumw,l__L\!ju AGNOILIIAONI »
‘m\ ﬂ\lw e |. T _u;u. ’ -
\ ] T T T
L _____3NON_ 0D ‘uiM ¥IU8IMONYA  ['WW0I N3LWM MNDD | ‘WwDD m3ive *ra0)
JINVNIINIVW NOILVH340 L NOILONHISNGY "~ —  N0iS30 - ’
. AINIOV AHOLVINO3Y S
@ ® ® -
ﬂl-| T : T - -
. g I € »wyu? - ’
b
A8 NOILINYISNDD A8 ONIHIINIONI W
- 1
(O] - S
e . - S ’
ﬁ | 00001 lons §m e 1
riim LB eI 3T P e [ b JE 3G [ON] 038850y [03Aohom (A2 IS TR S e
SYIOTNOIIVOIAUN [ AOVIVIHIMOd | Jwmion | womexvn Ri s e ’
» O @ @ ®» o & & @w  ® @ e e s L
SYYAIY ’
, _ T
N N N N a3N| 061 ,+om~ s? 9¢ § |gset 1 Sertie ’
”’ ISV IUQM . IEEYT, T T
L TahaTES ] m " 10313 10W03 ! )
UVO/HIA ¥V 838 034/7ANd ¥ 024 NMO 1810 m:_o@m@_azniz_ num vl B wqw,w S30d¥Nd - Tyygy | WYOA0AAL
B «,ﬂ, ® Illlll.mﬂ.; |Ifﬂ B T \: T
- e e R SRR »
00S¢ : _3MIATYEAT HOUBE TIVC4T ku ¢
ti I9YTNA-NMOL-ALID - N
r|-.~9h<ds I(wm.qm!n WY34 LINMOO LSIHVIN WY3IH1S HO ¥INY _er«‘m__a.uHh
m\« @/.‘ - [T 3] ||C_".. o J- - ‘-, ) .
— L
__ #10003838 A3%8IN | I
* ININONNOM 40 2HYN ! INYN BV 00 ! ’
5 i . .
: — g e e o
N , . t
;s..ra.._mﬁ g£'a922L [0°gntn N WY0 MIOANIEIY AIISIY frol43 loan i L »
UATONT AVO | (1SIW | (H1MON N planon
31v0 1u0A | 30NLIN0Y| 300L11v1 NN w02 3ivis NOBIAD, )\ 3IXLS
® ® ® ) o O T
e~ e iy s C o T ’
S3ix <0 MM FHL NISWYA 40 AHOS 0 0 ye T







