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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

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Comnecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Kenmere Reservoir Dam Phase 1 Inspection
Report, which was prepared under the Nationmal Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations describea in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Departwent 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,
City of Meriden, c¢/o Water Department, Meriden, Connecticut 0645u.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days frowm the date
of this letter.

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

Sincerely,
Incl . 'SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: CT 00251

Name of Dam: Kenmere Reservoir Dam
Town: Berlin

County and State: Hartford, Connecticut
Stream: John Hall Brook

Date of Inspection: 30 October, 1979

BRIEF ASSESSMENT

The Kenmere Reservoir Dam is an earthen embankment with a clay
puddle core about 700 feet in length, with a maximum height of
25 feet. A dike is located southeast of the dam and has a
maximum height of 15 feet. A 135 foot wide spillway, consists
of an approach channel, stone masonry crest, sloping downstream
face, apron and wasteway. A 12 inch blow-off pipe provides a
low level outlet.

Kenmere Reservoir is used for public water supply. It has a
storage of 594 acre-feet; the size classification is thus
small. A breach of the dam or dike could affect several homes,
Connecticut State Highway Route 364 and a golf course. With
the possibility of some loss of life and the probability of
serious economic losses, the dam has been classified as having
a significant hazard potential.

The dam and dike are judged to be in poor condition. The crest

of the dam is in poor condition with large vehicle ruts. A

deep hole on the crest was observed in the vicinity of the

service bridge. No movement or settlement of the crest was
indicated and the vertical and horizontal alignment was generally
good. The riprap on the upstream face has many gaps leaving the
embankment unprotected. Numerous tree stumps were observed on the
upstream face. The slopes are extensively overgrown with brush,
grass and large trees. The downstream slope has an undulating
surface in many locations. A considerable wet area is located
along the downstream toe. Numerous small streams were noted
carrying water from seeps eminating on the downstream face. The
spillay is in very poor condition. The dike's upstream face is
unprotected. Extensive vegetation and stumps exist on the
upstream and downstream slopes. A large erosion gully approxi-
mately four feet deep has formed on the downstream slope. Seepage
is evident along the majority of the downstream toe. A small scarp
was observed along the downstream toe probably due to continued
seepage. A small boil was observed approximately 20 feet down-
stream of the toe.
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For the combination of dam size (small) and downstream hazard
(significant), a range in the magnitude of the spillway test
flood of 100-year frequency flood to the 1/2 PMF is given. A
spillway test flood of 1/2 PMF was selected for this project.
The maximum spillway capacity is 2700 CFS at a stage of 4 feet
above the spillway crest (equal to the top of dam).

The capacity of the spillway is inadequate to pass the one half
PMF test flood outflow of 3206 CFS without overtopping the dam and
dike. The test flood would overtop the dam by about 0.2 feet.

The spillway is adequate to pass about 84 percent of the test
flood outflow without overtopping the dam and dike..

Since delay could adversely effect the stability of the dam and
dike, the owner should immediately retain a qualified registered
engineer to accomplish the following: 1) inspect the downstream
slope of the dam and dike after the grass brush, weeds, and brambles
have been cleared; 2) the source of the discharge observed near
the downstream toe of the main dam and dike should be investigated
and appropriate recommendation for remedial measures developed

and implemented. The investigation should also determine the
guality of seepage and turbidity associated with the discharge;

3) design and oversee the repair of the slope failure adjacent

to the left spillway wingwall approximately 80 feet downstream
from the spillway crest. In addition, the failure of the stone
paving located on the spillway channel bottom should be investi-
gated and repaired. Repairs should be made to the spillways left
training wall and the erosion of the downstream channel must be
controlled; 4) design and oversee the repair of erosion on the
upstream slope of the dam and the installation of required erosion
protection measures; 5) specifify and oversee procedure to restore
eroded areas on the crest and downstream slope of the dam and
dike. Within one year of receipt of the Phase I Inspection Report,
the owner should retain a qualified registered engineer to accom-
plish the following: 1) Specify procedures for removal of trees,
tree stumps and their root systems on the upstream and downstream
slopes and in the zone within 25 feet downstream of the toe of the
dam and dike; 2) specify and oversee procedures for establishing
additional grassy vegetation and repair the erosion on the crest
of the dam; 3) specify procedures for filling animal burrows on
the downstream slope of the dam and on the downstream slope of the
dike if any are located after the slopes have been cleared of grass,
weeds, brush and brambles; 4) restore eroded areas on the crest
and downstream slope of the dam and dike and 5) conduct more refined
hydrologic and hydraulic analysis to determine the need for and
methods of increasing the project discharge capacity.

The owner should also carry out the following operational and mainte-
nance procedures: 1) develcp and implement a program of regular
operation and maintenance procedures to assure consistent long-term
performance of the facility; 2) the abandoned low-level outlet

should be repaired to provide a means for controlling the reser-

voir level; 3) engage a qualified professional engineer to make a




comprehensive technical inspection of the dam once every year
after the recommendations made in 7.2 have been carried out; 4)
establish a surveillance program for use during and immediately
after heavy rainfall, and also a warning program to follow in case
of emergency conditions.

;?/Elavara, P.E.
r

esident

Registered Ct. 7634




This Phase I Inspection Report on Kenmere Reservoir Dam
has been revieved by the undersigned Review Board members. 1In our
opinion, the reported findings, conclusions, and vrecommendations are

consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good engineering judgment and practice, and is heredby '
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, MEMBER

Geotechnical Enaineerina Branch
Engineering Division

%H.@

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMENDED:

55%2 B. FRYAR 5

Chief, Engineering Division




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 avail-

) able 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 re-
ported condition of the dam is based on observations of field con-
ditions at the time of inspection along with data available to the
inspection team. 1In 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 other-
wise be detectable if inspected under the normal operating environ-
ment of the structure.

It is important to note that the condition of a dam depends
L on numerous and constantly changing internal and external condi-
tions, and is 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 hydro-
logic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably pos-
sible storm runoff), or fractions thereof. Because of the magni-
tude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as neces-
sarily posing a highly inadequate condition. The test flood pro-
vides a measure of relative spillway capacity and serves as an aide
in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition
and the downstream damage potential.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to exist-
ing fences and railings and other items which may be needed to
minimize trespass and provide greater security for the facility
and safety to the public. An evaluation of the project for com-
pliance with OSHA rules and regulations is also excluded.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
KENMERE RESERVOIR DAM - CT 00251

SECTION 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 ini-
tiate a national program of dam inspection through 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. Flaherty Giavara Associates, P.C. has been re-
tained by the New England Division to inspect and report on selected
dams in the State of Connecticut. Authorization and notice to proceed
was issued to Flaherty Giavara Associates, P.C. under a letter of 19
October 1979 from William E. Hodgson, Jr., Colonel, Corps of Engineers.
Contract No. DACW33-80-C~0001 has been assigned by the Corps of
Engineers for this work.

b. Purpose.

1) Perform technical inspection 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 inter-
ests.

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 THE PROJECT:

a. Location., Kenmere Reservoir Dam is located in Berlin,
Connecticut on John Hall Brook, a tributary stream to the Matta-
basset River. Access to the reservoir is from Kenmere Road. The
reservoir is located approximately 3 miles southwest of the center
of Berlin, 3 miles east of the center of Southington and 4 miles
north of the center of Meriden. The reservoir is shown on the
U.S5.G.S. Topographic Map "Meriden, Connecticut" at a latitude of
41° 35' 46" and a longitude of 72° 47' 58". The Location Map on
Page vi shows the location of the structure.

b. Description of Dam and Appurtenances. The Kenmere
Reservoir Dam is an earth embankment dam 700 feet in length and
25 feet in maximum height. The width of the dam crest is 6-7 feet
at an elevation of 229. NGVD. The upstream face of the dam varies in
slope from 1.5 - 2.5 horitontal to 1 vertical. The face of the dam

-~



is partially riprapped for one half the height of the embankment.
The downstream embankment slope varies from 2.0-3.5 horizontal
to 1 vertical. The embankment has a clay puddled core.

A dike consisting of a combination of earthen embankment and
natural ground 600 feet in length and 15 feet in maximum height
is located along the northeast end of the reservoir. Original
low areas at its northern end (280% feet) and southern end

(L50t feet) contain the earth embankment sections. The upstream
and downstream slopes of the earth embankment dike sections are
variable and inconsistent. There is no riprap protection on the
upstream face of the dike. Plans obtained of the dam indicate
that riprap was originally designed for the upstream face.

The spillway is located 180 feet south of the left abutment and

is separated from the dam by natural ground. The spillway is

135 feet inlength and consists of an approach channel, stone

masonry crest, sloping downstream face, apron and wasteway.

The approach channel has a gravel and cobble bottom with stone

masonry training walls. The spillway crest consists of large

masonry stones. The downstream face of the spillway consists of

mortared stone masonry 78 feet in length at a slope of 4 horizontal

to 1 vertical. There are 4 feet high stone masonry training walls '
on each side of the spillway face. At the base of the spillway

face is the remains of a stone and mortar apron. This was originally
followed by a wasteway with chestnut crib training walls filled

with cobbles with a series of below grade concrete cut-off walls

traversing the bed. This wasteway is deteriorated and has failed
extensively. '

The outlet works consists of an intake structure located within the
reservoir off the face of the centerline of the dam. A service
bridge connects the intake structure to the dam crest. Plans
obtained of the dam indicate that two conduits pass through the dam.
Both conduits are indicated on the plans to be 20 inches in '
diameter, one transmitting water to the pump station, the other a
waste pipe to one outlet channel. Although not visible at the
dam, the plans also indicate a 12" blow-off on the conduit to the
pump station. A valve box was observed at the toe of the slope.
The pumping station transmits water via a 20 inch conduit south
to the City of Meriden.

c. Size Classification. Kenmere Reservoir Dam has a storage
of 594 acre-feet and a dam height of 25 feet. Storage of less
than 1,000 acre-~-feet and a height of less than 40 feet classifies
this structure in the "small" category according to guidelines
established by the Corps of Engineers.

d. Hazard Classification. The dam is classified as having a
"significant" hazard potential. The probable impact areas include
portions of the Blue Hills Heights development, Connecticut State
Highway Route 364, and a golf course. A breach of the dam would )
result in flooding of about 7 houses. The depth of flooding would
generally be about 1 foot, however two houses would be flooded to
depths of 2 to 4 feet. With the possibility of some loss of life
and the probability of serious economic losses, the dam has been
classified as having a significant hazard potential.

-2 -
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e. Ownership. City of Meriden, c/o Water Department, 117
Parker Avenue, Mr. William Freedman, Manager, telephone 238-3304.

f. operator. The City Engineer, Mr. Bruce Soroka, P.E.
(203-634-00037 and Mr. William Freedman, Water Department Manager
(203-238-3304) are responsible for the operation of this dam.

g. Purpose of Dam. The purpose of this dam is to impound the
reservoir for use as a public water supply.

h. Design and Construction History. Design information con-
sists of plans for the spillway/wasteway of the dam, dated August,
1898, A schematic plan view of the dam, dike, spiliway, pump-~
ing station and appurtenances is undated. There was no other design
or construction information recovered for this dam.

i. Normal Operating Procedures. The dam is presently operated
to provide water supply for the City of Meriden. Water feeds by
gravity from the intake structure to the pump station, from which
it is pumped to the City of Meriden.

1.3 PERTINENT DATA:

a. Drainage Area. The drainage area of Kenmere Reservoir con-
sists of a total of 3.25 square miles of wooded mountainous to hilly
terrain. The southwest portion of the watershed contains Hubbard
Park and West Peak State Park, both of which are undeveloped. The
remaining watershed is sparsely developed indicative of its hilly
terrain. The watershed contains several upstream reservoirs, canals,
and diversions. Maloney Canal divertswater from an unnamed tributary
of Hallmere Reservoir to Merimere Reservoir. Water which flows from
Merimere Reservoir forms Stockling Brook which historically bypassed
the Kenmere Reservoir. Currently, this water is diverted to Penny
Brook which is a tributary to Kenmere Reservoir. Water from Hallmere
Reservoir forms John Hall Brook which flows directly into Kenmere
Reservoir.

b. Discharge at Dam Site.

1) Plans indicate a 20" diameter waste pipe passing
through the dam. Additionally a 20" diameter pipe passes through
the dam from the intake structure to the pump station. Plans of
the dam indicate that there is a 12 inch diameter blow-off located
on this conduit. The discharge capacity of the outlet works is
unknown.

2) There are no known records of past floods or flood stage
heights at the dam.

3) The ungated spillway capacity at the top of dam - 2700
cfs @ E1. 229.

4) The ungated spillway capacity at the test flood eleva-
tion - 2905 cfs @ E1. 229.2.

5) The gated spillway capacity at normal pool elevation is
not applicable at this dam.




6)

The gated spillway capacity at test flood elevation is

not applicable at this dam.

. 3206 cfs
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7)

8)

9)

The total spillway capacity at test flood elevation -
229,2.
The total project discharge at the top of dam - 2700

cfs @ E1, 229.

The total project discharge at test flood elevation -

@ E1. 229.2.

Elevation (Ft. above NGVD).

1)
2)
3)
4)
5)
6)
7)
8)
9)

Streambed at toe of dam.........................204t

Bottom of cutoff.....ceveesvescncsccccccecsssss.Unknown
Maximum tailwater....cceeeceesscecacccessasscssnseN/A
Recreation POOl...ceeeececesovasccscscassascasesN/A
Full £1lood cONtrol PoOl..cceccescescnsceacsssssN/A
Spillway crest..................;....;..........225t
Design SUrChArge.ccesscscsencsccncscccssesssssssoUnknown
TODP OF GaM.vevveuerennenononnenenenennsnesnsessa229s

Test flood design SUrCharge..ceceecececcscscsassesal229.2

Reservoir (Length in Feet).

1)
2)
3)
4)
5)

NOTMAL POOL.vsvsnnenensnsnsancnsnsanasansessssss3 0008
Flood control POOl..c.c.cececesccscccacsaccsssosass  N/A

Spillway crest pool.............................3,000t
Top of dam......................................3,400f

TeSt flOOd p001o...o-.o.o...-o-..-.oo.o..oo.co..3I4OOt

Storage (Acre-Feet).

1)
2)
3)
4)
5)

NOrmal pPoOOl.ceeececscscescssssosancssasacansesnsed00
Flood control poOl...cceececescsensccccscasssssssN/A
Spillway crest POOl.i.ccceeeccccsnnassscasssenssssd00
TOPp Of AaAM.cceeccecosecoscesossscsossancscscanssesssddd

Test flOOd pool-.la..n.--.'-c.-'-o.0.....-01‘-0.596




ge.

Reservoir Surface (Acres).

1)
2)
3)
4)
5)
Dam.

1)

2)

3)

4)

5)

6)
7)
8)
9)

Normal pOOI...oo-.‘o.-..o.n....’.-...olo..-.-.ZO-z

Flood control pool‘...............DI'........'N/A

Spillwa‘y Crestoo-o.Qo.o'uohonoooooo.0..-0-.00-20.2

Test flood pool......O.....'...-..........I..'2808

TOp Of dam.......-..oo-ooo...uoo0..-00.0....0.28.5

Typel..........I....l......lEarth
stone

Dike:
Length,ccecciecccececsaceessesDam:

Dike:
Height..cveeeeeeeeeneceessa.Dam:

Dike:

embankment with
masonry spillway

earth embankment
700 Feet
600 Feet
25 Feet

15 Feet

Top Width.....'.....-.........Dam 6-7 Feet

Dike 6-7 Feet

Side Slopes.....Upstream: 1.5-2.5 horizontal to 1 vertical
(Dam and Dike) Downstream: 2.0-3.5 horizontal to 1 vertical

Zoning'o-u...ooo'co....ouoo-oPuddle Core

Impervious Core.............Puddle Core

Cutoff...cieeecncansessesss.Unknown

Grout CUrtaiNecececeeeeeses.Unknown

Diversion and Regulating Tunnel,

1)
2)
3)
4)
5)

PYPC.ceceescascsncasaansacass N/A
Length..ieeecesovecocsensse . N/A
ClOSUr€.cceecesseccscssssesN/A
ACCEeSS.ceeescsassssanasnsesN/A

Regulating Facilities.......N/A




Spillway.

1)

2)
3)
4)
5)
6)

Y P eceescseaseacsacncscssssassesssBroad crested stone
masonry sloping U/S,
D/S face

Length of weir.ceeeeceeeceeeeasnsaal35 Feet

Crest elevatiON.ceiesecsecascsseea225 Feet NGVD

Gates.....“...‘...".l....‘I."Q.None

U/S channel.......‘....‘......Il..Reservoir

D/S channel..v.ccceceeaesssessass.Deteriorated wasteway

followed by natural
channel

Regulating Outlets.

1)
2)

3)

4)

INVEIrt.ceeaoesesscsssssensssssssssnknown
. 20" dia., supply main
Slze..-...-ooao.o-.-;-oocn--.-o-0-12:: d]:.a. blOW—Off
20" dia, waste pipe
Description.....QI...............ICOnduit: material
unknown

Control mechanism.....vecee0s0.....Manually operated
gates




SECTION 2 - ENGINEERING DATA

2.1 DESIGN:

No engineering data has been found to provide any information
about the design of Kenmere Reservoir Dam and Dike. A drawing
showing a plan view of the dam is available in the City of
Meriden files. A drawing entitled "Plan of Waste Way at Kenmere"
dated Aug. 1897 was also reviewed.

2,2 CONSTRUCTION:

No information relative to the construction of the dam is avail-
able. Information presented in this report was primarily ob-
tained by interviews and direct field measurements of the existing
dam and dike.

2.3 OPERATION:

Formal operation records are not available for this dam.

2.4 EVALUATION:

a. Availability. Only minimal engineering information is
available for this dam.

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

c. Validity. There is no reason to question the validity
of the available data.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS:

a. General. Based on the visual inspection the Kenmere
Reservoir dam and dike appear to be in poor condition. The
crest of the dam is in poor condition with large vehicle ruts
noted. A hole on the crest was observed in the vicinity
of the service bridge. No movement or settlement of the crest
was indicated and the vertical and horizontal alignment was
generally good. The riprap on the upstream face has many gaps
leaving the embankment unprotected. Numerous tree stumps were
observed on the upstream face. The slopes are extensively over-
grown with brush, grass and large trees. The downstream slope
has an undulating surface in many locations. A considerable wet
area is located along the downstream toe. Numerous small streams
were noted carrying water from seeps eminating on the downstream
face.

The spillway is in very poor condition. The left (south) training
wall has a collapsed section and a major portion of the spillway
channel floor below the first cutoff wall has also failed. The
spillway channel contains extensive tree growth, overturned trees
and the remains of cutoff walls that have been undermined. A dike
access road traverses the crest with accompanying tire tracks. The
upstream slope is not protected with riprap and the earth face was
eroded, Extensive vegetation and stumps exist both on the upstream
and downstream slopes and indicated a lack of maintenance. A large
erosion gully approximately 4 feet deep has formed on the downstream
slope. Seepage is evident along the majority of the downstream
toe. A small scarp was observed along the downstream toe probably
due to continued seepage. A small boil was observed approximately
20 feet downstream of toe. (near Sta. D3+25) The gate house and
bridge were in a state of disrepair.

b. Dam.

1) Upstream slope - The exposed part of the upstream
slope of the main dam is partially covered with riprap.(Photo No. 1
and Photo No. 2) The riprap only extends approximately halfway up
the slope from the reservoir surface and is missing or has been
eroded away at many locations. Numerous tree stumps up to 3 ft.
diameter were observed on the upstream slope. {(as shown on Photo No.
3 and Photo No. 4)

2) Crest - The crest of the dam appears fairly constant
in elevation. Two paths which are partially bare of vegetation
as a result of vehicular and pedestrian traffic can be seen in
Photo No. 5. A hole approximately 12 inches square
by 8 in. deep was observed on the crest near the service bridge
foundation.




3) Downstream slope - The downstream slope is overgrown
with brush, grass and tree stumps as indicated in Photo No. 6. The
surface appears dry and firm. Some undulations of the surface may
indicate previous sloughing. Occasional animal burrow holes were
observed. The ground is wet and marshy downstream of the dam and
along the toe, extending from the area adjacent to the pumping
station at the right toe to the intersection of the dam with the
left abutment. Ponded water at the downstream toe is shown in Photo
No. 10. It appears that the source of the water may be a combin-
ation of seepage from the dam and surface water runoff that accumu-
lates in the low area downstream of the dam. Water has ponded in
several large pools downstream of the dam toward the spillway chan-
nel. The bed is carrying a sediment load of fine white sand in
sufficient quantities to create small bed forms (dunes) as indicated
in Photo No. 11. The sediment was recent enough to be burying
fallen leaves. Despite considerable search in the field, no external
source could be found.

4) Spillway - The spillway approach channel bottom is
natural soil and 1s covered with grass and brush. The channel
bottom downstream of the crest consists of stone paving with
brush growing in the voids between the individual blocks. Approx-
imately 80 ft. downstream from the spillway crest, there has oc-
curred extensive undermining of the channel bottom as seen on Photo
No. 8. A large section of the earth slope, approximately 100 ft.
long by 50 ft. wide, has collapsed adjacent to the left side of
the spillway channel as shown in Photo No. 9. A scour hole about
10 ft. deep has developed just downstream of this wall. As a result
of this slope failure, numerous trees have fallen into the spillway
channel. :

The spillway section is a broad, flat area 135 feet wide by 100
feet long. The top is gravel and cobble stone with low dry

stone masonry training walls on both sides. The spillway is over-
grown with weeds and shrubs up to five feet high in some areas.
The bottom appears to be stable, and shows no evidence of erosion.
Some areas, particularly near the training walls, have filled in
and mounds of earth that reduce the effective width of the spill-
way were observed. Large cut stones place along the crest of the
spillway, adjacent to the top of the sloping face, are in good
condition. The four foot high stone masonry training walls at both
sides of the spillway were generally in good condition, although

a portion of the right (north) wall has collapsed.

The remnants of the apron at the toce of the spillway indicate
that it extended the full width (135 feet) of the spillway, had

a length of 35 feet, and was constructed of stone and mortar with
stone and mortar sides. The apron has been almost completely
destroyed.

5) Dike - There is a 15 foot high earth dike located to
the right of the dam. The upstream face is overgrown with numerous




trees and stumps as shown in Photo No. 12, No riprap was observed
on the upstream face. Photo No. 13 shows the unprotected earth
face and a typical large tree stump that was noted. An access road
traverses the crest of the dike as seen in Photo No. 14.

l The downstream face is .heavily overgrown with weeds, bushes and
trees as indicated in Photo No. 15. The ground is wet and boil
along a large portion of the toe. Near Sta. D3+25, a small spring
was seen discharging approximately 20 ft. downstream of the toe.
(Photo No.l17) A large erosion gully, approximately 12 ft. wide and
4 to 5 ft. deep, extends from the crest to the toe of the dike, at

' Sta. D2+85.

c. Appurtentant Structures. The freestanding control tower
is in disrepair. The plywood floor is unsafe. Two valve stems
without operator handles were observed extending to the floor,

d. Reservoir Area. The land around the perimeter of the reservoir
has a mild well vegetated slopes. No visible slides or unstable
slopes were observed. (see Photo No, 18.) The reservoir did not
have any visible deposits of sediment.

! e. Downstream Channel. The natural open channel downstream
of the spillway is in very poor condition. The channel is under-
going rapid degradation, and is an average of six feet (maximum of
ten feet) below its apparent original elevation. The degradated
channel is approximately 20 feet deep with near vertical sides in
earth. Many trees have been undermined along its banks, and are

l lying in, over, and adjacent to the downstream channel.

Four 6-foot-deep concrete cut-off walls were found crossing the
channel downstream of the spillway. All have failed, and the
degradation of the channel bed has continued below the bottom
elevation of the cut-off walls.

f. Footbridge. The prestressed concrete T-beam that serves
as the access bridge to the control tower is deteriorating and
steel reinforcing bars are exposed. The bridge is in generally
poor condition. ’

3.2 EVALUATION: '
On the basis of the visual inspection, the dam and dike are in

poor condition. The following observed features could adversely

affect the long-term performance of the dam.

a. Seepage exiting and flowing immediately downstream of the
dam and dike could lead to continued piping and erosion,

b. Undermining of a portion to the left wall of the spillway
channel and various portions of the spillway bottom can lead to
futher collapse of these structures.

c. Rotting tree roots and animal holes in the downstream slope
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can provide pathways for seepage, causing erosion and piping of
the embankment soils.

d. Large trees growing on the embankment and in the immediate
vicinity of the toe could be uprooted during heavy winds, leaving
large depressions. In-the upstream face of the dam, such depressions
could permit erosion into the crest by wave action. In the down-
stream toe area, the depressions could cause concentration of
seepage and serious "piping" problems.

e. Incomplete riprap protection on the upstream face of the
dam and dike could lead to erosion into the crest during times of
severe wave action.

f. If the seepage veolocities at the "boil" noteld near the
downstream toe of the dike are sufficient, soil particles may erode,
forming a hole or "pipe".




« 1

SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 COPERATIONAL PROCEDURES

a. General. Since the outlet structure for the dam is not
operable, the water level impounded by Kenmere Dam is not con-
trolled and no formal operational procedures are followed. The
12" dia. blow-off could not be located.

b. Description of any Warning System in Effect. There is
no warning system of any kind in effect at the dam. There are
no formal emergency operation plans in effect for lowering the
water level in anticipation of severe storms.

4.2 MAINTENANCE PROCEDURES

a. General. Maintenance of the dam appears to be completely
lacking. Periodic growth removal from the embankment, repair of
damage to the crest and slopes, and surveillance relative to seeps,
animal burrows etc. apparently has not been undertaken in several
years.

b. Operating facilities. There are no formal maintenance
procedures followed for the operating facilities.

4.3 EVALUATION

Regular operational maintenance for this dam and its appurtenances
has not been developed or implemented. In view of the apparent
lack of drawdown capability at the dam, it is important that the
owner make arrangements to have the handle for the valve stems
brought to the dam and operate the valves to ensure that the blow-
off is operational.

An emergency action plan should be prepared to prevent or mini-
mize the impact of failure. This plan should list the expedient
actions to be taken and authorities to be contacted.

It is important to maintain the water supply and assure a consistent
long-term performance of the facility that a regular monitoring,
inspection and maintenance program be developed and implemented in
the near future.
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SECTION 5 -~ EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 GENERAL:

The Kenmere Reservoir Dam is an earth embankment dam with a sup-
plemental dike. The crest length of the main dam is 700+ feet;
approximately 25 feet high. The dike is approximately 15 feet
high. The stone masonry spillway is separated from the left
abutment of the dam by about 200 feet of natural ground.

The spillway has a stone masonry face, sloping at 25 percent,
discharging downstream onto the remains of a horizontal stone
masonry apron.

The drainage area of the Kenmere Reservoir Dam is quite complex
due to several man-made flow diversions constructed as part of
the City of Meriden water supply system. The Kenmere Reservoir
receives runoff from an area of about 1.0 square mile, plus the
discharge flow from the Hallmere Reservoir (1.0 square mile) and
potentially flows diverted from the Stocking Brook.

After reviewing the water works, it is apparent that the various
flow diversion structures, canals, and dikes have only limited
capacity, and would not be able to divert all inflow from one
watershed to another. The effective watershed area could thus
vary in size, as described below:

Condition A - The original natural watershed area draining directly

to Kenmere Reservoir Dam is 2.0 square miles.

Condition B - Assumes all known diversion points direct runoff
away from the Kenmere Reservoir. This would leave Kenmere Reser-

vqﬁr with an effective drainage watershed area of 1.0 square
mile,

Condition C - Assumes all known diversion points direct runoff

into Kenmere Reservoir, creating an effective watershed area of
3.25 square miles.

5.2 DESIGN DATA:

No specific data is available for this watershed or the structures
at Kenmere Reservoir Dam. In lieu of existing design information,
U.S.G.S. Topographic maps (scale 1" to 2000') were utilized to
develop hydrologic parameters. Some of the pertinent hydraulic
design data was obtained and/or confirmed by actual field measure-
ments at the time of the visual field inspection.

5.3 EXPERIENCE DATA

Historical data for recorded discharges is not available for this
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dam. Although no formal experience records are available, the
very poor condition of the spillway indicates that significant
spillway discharge flows have probably been experienced at the
dam site.

5.4 TEST FLOOD ANALYSIS:

The test flood for determining the spillway adequacy is based
upon Corps of Engineers guidelines. The size classification of
the dam is "small" based upon a height of 25 feet and storage
volume of 594 acre-feet. The hazard potential is "significant"
due to the land use downstream, of the dam.

The spillway test flood required by Corps of Engineers guidelines
for this size dam and hazard potential can range from the 100 year
return frequency flood to the 1/2 probable maximum flood.

The spillway test flood selected for this project is the % PMF,
due to the possibility of some loss of life and the probability
of appreciable economic loss due to dam failure, and the relative
size of the dam and reservoir.

The magnitude of the PMF (and % PMF spillway test flood) is

based upon "Preliminary Guidance for Estimating PMF Discharges"

by the New England Division, Corps of Engineers, dated December

1977. As indicated in Section 5.1, there is insufficient data

to determine the exact watershed area due to the possible diversion
of some watersources. The analysis is based upon the largest
watershed area (condition C) of 3.25 sguare miles. The watershed

is rolling to steep, and has floodwater storage areas in upstream
impoundments. The flood magnitude was based on the "rolling"
watershed curve. The % PMF (spillway test flood inflow) is 3250 CFS.

The maximum spillway capacity is 2700 CFS at a stage of 4 feet
above the spillway crest (equal to the top of the dam).

The spillway test flood was formed into a triangular hydrograph
with a peak inflow of 3250 CFS and a duration of 10.5 hours. The
duration was selected so that the triangular hydrograph would
contain the same volume of water as the estimated storm runoff.

The hydrograph was routed through the reservoir using a computer
program based on stage-storage and stage-discharge data. The
reservoir was assumed to be full and level with the spillway
prior to the storm event. The result of the flood routing
computations indicate that the spillway test flood peak inflow
rate of 3250 CFS is reduced to a peak outflow rate of 3206 CFS by
the storage of water in the reservoir. The spillway can pass 84
percent of the spillway test flood outflow without overtopping
the dam.

The peak flood stage at the spillway is at elevation 229.2, which
is 0.2 feet above the crest of the dam. The duration of the over-
flow is approximately 3 hours. The actual flood stage could be
less than this if significant runoff is diverted.
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5.5 DAM FAILURE ANALYSI3:

The downstream impact of a dam failure was analyzed using the COE

k 1 "Rule of Thumb Guidance for Estimating Downstream Dam Failure
Hydrographs" dated April 1978.
Based upon an assumed width of 132 feet which is equal to 40% of
the width of the main dam at mid-height, the peak flood flow due to
failure would be 27,700 CFS in addition to a base flow of 2700 CFS,

) which results in a total flow of 30,400 CFS at the dam. Note that
the breach width of 132 feet would also be representative of a
complete spillway failure (width is 135 feet).

Using topography data from U.S.G.S. maps (scale 1" = 2000', 10°

— contours) , the evaluation indicates that the dam failure flood-
wave would flood an area containing 7 houses with one foot or more
of water above the ground surface. Two houses would have 2.0 feet
to 4.0 feet of water above the first floor sill (1.5 feet above
base flood flow).

The primary impact areas include Connecticut Route 364, a secondary
State Highway, which would experience 15 feet of floodwater, a golf
course, and the above mentioned houses that are concentrated in the
Blue Hills Heights development. It should be noted that a dike
failure would affect the same downstream hazard area as the dam.
With the possibility of some loss of life and the probability of

I serious economic losses, the dam has been classified as having a
significant hazard potential.
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL ORSERVATIONS:

The visual observations did not disclose any evidence of present
structural instability other than the slope failure adjacent to

the left spillway training wall approxiamtely 80 ft. downstream
from the spillway crest.

The discharges observed near the downstream toe of the main dam

and dike showed some evidence of sediment transport and warrant
further investigation.

Rotting tree roots and animal holes in the downstream slope can

provide pathways for seepage, causing erosion and piping of the
embankment soils.

Large trees growing on the embankment and in the immediate vicinity
of the tce could be uprooted during heavy winds, leaving large
depressions. In the upstream face of the dam, such depressions
could permit erosion into the crest by wave action. In the down-
stream toe area, the depressions could cause concentration of
seepage and serious "piping" problems.

Incomplete riprap protection on the upstream face of the dam and

dike could lead to erosion into the crest during times of severe
wave action.

6.2 DESIGN AND CONSTRUCTION DATA:

There is insufficient design and construction data to permit a
formal evaluation of stability.

6.3 OPERATING RECORDS:

No operating records pertinent to the structural stability of the
dam are available.

6.4 POST-CONSTRUCTION CHANGES:

No information concerning post-construction changes is available.

6.5 SEISMIC STABILITY:

Kenmere Reservoir Dam and Dike are located in Seismic Zone 1 and,

in accordance with the Phase I guidelines, do not warrant seismic
analysis.
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SECTION 7 -ASSESSMENT, RECOMIENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT:

a. Condition. The visual examination indicates that the
Kenmere Reservoir Dam and Dike are in poor condition. The
major concerns with respect to the long~term performance of the
dam are: 1) Slope failure adjacent to the left spillway training
wall approximately 80 ft. downstream from the spillway crest. 2)
Spillway channel bottom failures approximately 80 ft downstream
from the spillway crest. 3} Soft wet discharge areas along the
toe of the dam, which showed evidence of sediment transport. 4)
Numerous tree stumps on the upstream and downstream slopes of the
embankment. 5) Numerous standing trees adjacent to the downstream
toe. 6) Poor condition of the riprap on the upstream slope. 7)
Standing water in a depression near the downstream toe of the dam.

The major concerns with respect to the long-term performance of the
dike are: 1) Numerous standing trees and tree stumps on the up-
stream and downstream faces of the dike embankment. 2) Soft

wet area along the toe of the dike. 3) Large gully extending from
the crest to the toe near Sta. D2+85. 4) Small spring located

20 ft. downstream from the toe near Sta. D3+25. 5) Absence of
riprap on the upstream face of the dike.

The capacity of the spillway is inadequate to pass the % PMF test
flood outflow of 3210 CFS without overtopping the dam and dike.
The test flood would overtop the dam by about 0.2 ft. The spill-~
way is adequate to pass about 84 percent of the test flood out-
flow without overtopping the dam and dike.

b. Adequacy. The engineering information available was very
limited and thus assessment of the ccndition of the dam was based
primarily on the results of the visual inspection, past operational
performance of the structure and sound engineering judgement.

c. Urgency. Since delay could adversely effect the stability
of the dam and éike, recormendations 1 through 5 in Sfection 7.2
require immediate implementation. The remainder of the recommenda-
tions and remedial measures presented in Section 7.2 and 7.3 should be
implemented by the owner within one year of receipt of this Phase I
inspection report.

7.2 RECOMMENDATIONS:

The owner should retain a qualified registered engineer to
accomplish the following:

1) 1Inspect the downstream slope of the dam and dike after
the grass, brush, weeds and brambles have been cleared.

2) The source of the discharge observed near the downstream

- 17 -




D

toe of the main dam and dike should be investigated and appropriate
recommendations for remedial measures developed and implemented.
The investigation should also determine the quality of seepage and
turbidity associated with the discharge.

3) Design and oversee the repair of the slope failure adjacent
to the left spillway wing wall approximately 80 ft. downstream from
the spillway crest. In addition, the failure of the stone paving
located on the spillway channel bottom should be investigated and
repaired. Repairs should be made to the spillway's left training
wall and the erosion of the downstream channel must be controlled.

4) Design and oversee the repair of erosion on the upstream.
slope of the dam and the installation of required erosion protection
measures.

5) Specify and oversee procedure to restore eroded areas on
the crest and downstream slope of the dam and dike.

6) Specify procedures for removal of trees, tree stumps and
their root systems on the upstream and downstream slopes and in the
zone within 25 feet downstream of the toe of the dam and dike.

7) Specify and oversee procedures for establishing addi-

tional grassy vegetation and repair the erosion on the crest of
the dam.

8) Specify procedures for filling animal burrows on the
downstream slope of the dam and on the downstream slope of the
dike if any are located after the slopes have been cleared of
grass, weeds, brush and brambles.

9) Restore eroded areas on the crest and downstream slope of
the dam and dike.

10) Conduct more refined hydrologic and hydraulic analysis to
determine the need for and methods of increasing the project discharge
capacity.

7.3 REMEDIAL MEASURES

a., Operation and Maintenance Procedures. The owner should:

1) Develop and implement a program of reqular operation and
maintenance procedures to assure consistent long-term performance
of the facility.

2) The abandoned low-level outlet should be repaired to pro-
vide a means for controlling the reservoir level.

3) Engage a qualified registered engineer to make a
comprehensive technical inspection of the dam once every year
after the recommendations made in 7.2 have been carried out.

4) Establish a surveillance program for use during and

immediately after heavy rainfall, and also a warning program to
follow in case of emergency conditions.

5) Repair gatehouse and service bridge,
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7.4 ALTERNATIVES:

There are no practical alternatives to the recommendations con-
tained in Sections 7.2 and 7.3.
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INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT Kenmere RQSQEEZQJ.I Dam DATE Oct. 30, 1979
TIME 0930

WEATHER Sunny 60°F

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

PARTY:

1. R. Smith, FGA, Project Manager

2. J. MacBroom, FGA, Hydraulics/Hydrology

3. R. Jackson, FGA, Survey

4, R. Murdock, GEI, Geotechnical

PROJECT FEATURE INSPECTED BY REMARKS

10.
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INSPECTION CHECK LIST

PERIODIC

NATIONAL DAM

INSPECTION PROGRAM

DAM:

Kenmere Reservoir Dam

DATE:_Oct. 30, 19

79

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation
Current Pool Elevation

Maximum Impoundment to
Date

Surface Cracks
Pavement Condition

Movement or Settlement
of Crest

Lateral Movement
Vertical Alignment
Horizontal Alignment

Condition at Abutment and
at Concrete Structures

Indications of Movement
of Structural Items on
Slopes

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

Vegetation

None observed.

Poor. Large ruts, one hole on crest ne
bridge to gatehouse.

None observed.
None observed.

Good.

Good.

Good.

None.
Slopes are extensively overgrown with
brush, grass and trees.

Downstream slope has undulating surface
at many locations.

Riprap has many windows and large tree
stumps (24" d. to 48" d.).
None observed.

Considerable wet area along downstream
toe.

None observed.

None.
None.

None.

Extensive vegetation on U/S and D/S slopes.

ar
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PERIODIC

INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

DAM: Kenmere Reservoir Dam DATE:__Oct. 30, 1979

AREA EVALUATED

CONDITIONS

DIKE EMBANKMENT

Crest Elevation
Current Pool Elevation

Maximum Impoundment to
Date

Surface Cracks
Pavement Condition

Movement or Settlement
of Crest

Lateral Movement
Vertical Alignment
Horizontal Alignment

Condition at Abutment and
at Concrete Structures

Indications of Movement
of Structural Items on
Slopes

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

Vegetation

None observed,

Tire tracks, roadway over crest.

None observed.
None,
Good.

Good.

Good.

None.

Extensive vegetation.

Large erosion gully approximately 4 ft. deep
on downstream slope near Sta. D 2+85.

No riprap.

Small scarp along downstream toe due to
continued seepage.

Seepage evident along majority of down-
stream toe.

Small boil approximately 20 ft. downstream
of toe near Sta. D 3+25,

None.
None.

None.

Extensive vegetation and tree stumps both
upstream and downstream. : A-3




PERIODIC INSPECTION CHECK LIST

NATIONAL DAM

INSPECTION

PROGRAM

DAM: Kenmere Reservo

ir Dam

DATE: Oct. 30, 1979

AREA EVALUATED

CONDITIONS

OUTLET WORKS - INTAKE
CHANNEL AND INTAKE
STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris

Condition of Concrete
Lining

Drains or Weep Holes
b. Intake Structure
Condition of Concrete

Stop Logs and Slots

Not applicable.




PERIODIC INSPECTION CHECK LIST

NATIONAL DAM INSPECTION

PROGRAM

DAM: Kenmere Reservoir Dam

DATE: Oct. 30, 1979

AREA EVALUATED

CONDITIONS

OUTLET WORKS - CONTROL TOWER

a.

Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or
Efflorescence

Joint Alignment

Unusual Seepage or Leaks
in Gate Chamber

Cracks

Rusting or Corrosion of
Steel

) b. Mechanical and Electrical

Air Vents

Float Wells
Crane Hoist
Elevator
Hydraulic System
Service Gates
Emergency Gates

Lightning Protection
System

Emergency Power System

Wiring and Lighting
System in Gate Chamber

Brownstone base, brick at upper portion
both in fair condition. Wood flooring in

poor condition.

None observed.

Manual operatio
Guides for scre
condition.

n, gate stem has no handle.
en racks in generally good
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PERIODIC

INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

DAM: Kenmere Reservoir Dam DATE:Oct.

30,

1979

AREA EVALUATED

CONDITIONS

OUTLET WORKS - TRANSITION
AND CONDUIT

General Condition of
Concrete

Rust or Staining on
Concrete

Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

Not applicable.
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PERIODIC INSPECTION CHECK LIST

DAM:

NATIONAL DAM INSPECTION

PROGRAM

Kenmere Reservoir Dam

DATE: Oct.

30,

1979

AREA EVALUATED

CONDITIONS

OUTLET WORKS - OUTLET

STRUCTURE AND OUTLE

CHANNEL

General Condition of

Concrete

Rust or Staining

Spalling

Erosion or Cavitation
Visible Reinforcing

Any Seepage or
Efflorescence

Condition at Joints

Drain Holes

Channel

Loose Rock or Trees
Overhanging Channel

Condition of Discharge

Channel

Not applicable,.

A-7
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PERIODIC INSPECTION CHECK LIST

NATIONAL DAM

INSPECTION PROGRAM

DAM: Kenmere Reservoir Dam DATE: Oct. 30, 1979

AREA EVALUATED

CONDITIONS

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE
CHANNELS

a. Approach Channel
General Condition

Loose Rock Overhanging
Channel

Trees Overhanging
Channel

Floor of Approach
Channel

b. Weir and Training Walls

General Condition of
Concrete

Rust or Staining
Spalling
Any Visible Reinforcing

Any Seepage or
Efflorescence

Drain Holes
c. Discharge Channel
General Condition

Loose Rock Overhanging
Channel

Trees Overhanging
Channel

Floor of Channel

Other Obstructions

Fair, extensive grass and brush.
None.
None.

Natural soil and gravel bottom.

Training wall collapse for approximately
8 ft. .

None observed.

Poor, large collapse of left embankment
and a large portion of the spillway
channel floor.

Overhanging trees on both sides of
channel.

Extensive tree growth, several overturned
cutoff walls.




PERIODIC INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

\J

DAM: Kenmere Reservoir Dam DATE: Oct, 30, 1979

AREA EVALUATED CONDITIONS

# x‘ QUTLET WORKS - SERVICE

BRIDGE
a. Superstructure Pre-stress concrete "T" beam in generally
poor condition.
Bearings :

Anchor Bolts
Bridge Seat Poor condition at dam.
Longitudinal Members |
Under Side of Deck

Secondary Bracing

Deck ' Cracks, severe deterioration, spalling.
Drainage System None observed.
Railings Fair condition.

Expansion Joints
Paint Badly rusted.
b. Abutment & Piers

General Condition of
Concrete Concrete in poor condition.

Alignment of Abutment
Approach to Bridge

Condition of Seat and
Backwall
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APPENDIX C

PHOTOGRAPHS
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PHOTO %#1:

& .

PHOTO #2:

Upstream face of dam from dike.

Upstrcam face of dam from gatehouse
looking toward spillway.,




)

PHOTO #3:

Upstream face of dam from vicinity of

spillway.

Upstrcam face and crest
vicinity of spillway,

of

dam

from




PHOTO #5:

PHOTO 46:

Crest of dam from right (north)

abutment.

Dovastream slope looking toward right
(north) abutment.




PHOTO #7:

Gatehouse and service bridge.

PHOTO #8:

Ccutoff wall at end of downstream face of
spillway. Rule extended 4 ft. to spill-
way channel surface.

- .

L




PHOTO #9:

PHOTO #10:

Large bank failure. Lower spilliway
cutoff wall in the foreground.

Large wet arca at toe of downstream
slope.




PHOTO #11:

)

PHOTO #12:

Seepage at toe of slope.
sand deposited.

Upstream face of dike.

N




PHOTO #13:

PHOTO =s14:

Upstream
tection.

Crest of

face of dike.

dike from right

No riprap pro-

) ARy - .
St o

(east) silae.




PHOTO #15: Downstream face of dike from right
(east) side.

PHOTO #16: Toe of slope at Sta. D5+0. Standing
and flowing water.
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PHOTO #17:

Small spring approximately 20 ft.
toe.

from




APPENDIX D

HYDROLOGIC AND HYDRAULIC

COMPUTATIONS
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secT Heumens Kes Doy g FLAHERTY-GIAVARA ASSOCIATES SHEETNO.__! oF :
LMooy T ~fC1)  ENVIRONMENTAL DESIGN CONSU.TANTS By_E ¢ - DATEl-30-6D

I. IS CIQJ Q2

Lot

'ET‘J : ONE COLUMBUS PLAZA. NEW HAVEN. CONN 06510/204789-1260 CHK'D. BY .C2[*\ DATE =17~ €D

DETERMINATION OF SPILLWAY TEST FLOOD*

SIZE CLASSIFICATION

Storage Volume (Ac.-Ft.) 534

Height of Dam (Ft.) 25

Size Classification - SraL

HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life
Low None expected
Significant

High More than’few

Economic Loss

Minimal
(@ppreciable)

Excessive

Hazard Classification 5!(-”‘\”5!(.'“*’*’('

HYDROLOGIC EVALUATION GUIDELINES

Hazafd Size Spillway Test Flood

Low Small 50 to 100-Year Fregquency
Intermediate 100-Year Frequency to 1/2 PMF
Large 1/2 PMF to PMF

élgnific_:g_nt‘ Emald 100-Year Frequency to 1/2 PME)
Intermediate 1/2 PMF to PMF
Large PMF

High Small 1/2 PMF to PMF
Intermediate PMF
Large PMF

Spillway Test Flood 2 Pve

*Based upon "Recommended Guidelines for Safety Inspection of
Dams" Department of the Army, Office of the Chief of Engineers,
November 1976.
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v R, R . ' . K
overt_enmerse Brs T g FLAHERTY-GIAVARA ASSOCIATES SHEET NO.___2 OF

™ ENVIRONMENTAL DESIGN CONSULTANTS BY_EAC DATE A=1D=7")

"E_ : ONE COLUMBUS PLAZA. NEW HAVEN, CONN 06510/203/789-1260 CHK'D.BY 3. > " DATE 2=/ ~80

DETERMINATION OF THE

MAXIMUM PROBABLE FLOOD (MPF)

Drainage Area in Square Miles 328 (ASSUMES ALL FLOW
DIVERZSIONS Di2ed
FLOWS TO KENMEREY
Watershed Characteristic: Flat & Coastal

Moutainous

M.P.F. in CFS/Square Mile,* 2s55 LF‘S/mz

M.P.F. = (CFS/Square Mile) x (Area in Square Miles)

2000 x B.25 = (200 LS

\/2 Pme = \/2 ((95093 3250 Crs

*Based upon the figure "Maximum Probable Flood Peak Flow Rates"
U.S. Army Corps of Engineers, December 1977.
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| PROJECT MENMERE  {4L0 bAM FLAHERTY-GIAVARA ASSOCIATES SHEETNO. _ -2 OF —
- ENVIRONMENTAL DESIGN CONSULTANTS BY_ KA _pate _(~15->
A '.g ONE COLUMBUS PLAZA NEW “AvEN CONN 065'0:203789 1160 CHK'D.BY S @M DATE _LL:_BI@_’.)

THe Fme Ramwraw 15 R3.5 INehES for A GHR [rartion
k !‘ 24 Hr. Sroam. Usmwe A 205 Facter for JmpPerRFeCT

Fir, The EFecTivé Ra/wracwe (S /88 menes, (See Fie, 15,
Pesien oF SMaw an~S,

E Vocoma o=  Rumore

Bascr o~ AN ASSumeb Cw vawe oF Bo (For Griaciac
i Tiee 50/1.35/ Ronorr foa The Fve 1S 6.5 1wercs
* (Fie A~F, Desien of Smacc Dams)

14

16.5 "2 = 8125

SP/LLWAL( Jesr Faooo Rurorr

VoLUMu or Kwors =

8.25 )(3-26M11> @‘/OA4>

- 14320 ,c-ET
12'fer Mz e

n

TE‘E:T FLOJD @o:zof:wiﬁﬁ : L B

A TriANGULAR. HYDROGRAPH |5 To BE Useh For

) THe Rouriwe oF THE TEST Foon TnRovsH THE
LRessrvoie. Rar flow Ewoars 3259 ¢ps, Ser
DirAaTion O©OF Ruworc S0 AS To Cowran/ Vororunws oF
Rowrorr , Anp Recespns Lima Ewoacs Tonce Tre
Rismwe Lima, o

g Qp=32B0 CFS
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PHOTO

#18:

Reservolr Area.
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PROJECT_T1T @0 \o FLAHERTY-GIAVARA ASSOCIATES sweeTnOo __+d OF
\’.Mf_«.z.kLKe__;_D_Ax&‘_ - ENVIRONMENTAL DESIGN CONSULTANTS By AL _ _ DATE_L== -
'._ ,___mAEQ-lQuJ_ﬂ,\gt_m_ o .' ONE COLUMBUS PLAZA NEW HAVEN CONN 065'0.203'789 1260 CMHK'D.BY_~ ' T /A DATE ?l 9:£/Q3
3

o \ - "4’; \
DUYPAT) (19204 =y (2) (4220 e | - 100 HRS.
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FLAHERTY-GIAVARA ASSOCIATES SHEET NO.

OF

pate_t 15

PROJECT IR nrulinz Feo bas
- ENVIRONMENTAL DESIGN CONSULTANTS  BY___:s

"0 pate_3/28]2

I‘

.-g ONE COLUMBUS PLAZA NEW HAVEN CONN 06510/203/789-1260 CMK'D.BY

SPLJ—MJAH AND QOuckTiow Scaripn Qfmx

|
25 —

Seerent T~: c
‘ .
| Stone CAP 25 138 225 -
S’P\L{.\NAV{ .
2 Eartr Dam 2.5 ‘300 229
| ,
ITE = 2250 -
IN = 0.0
E - 225 Az 2020 Aacss
) E- 2320 Az 355 Az S
o 230 (-‘B: l32’ ASSUMED BREACH wWIDTH
FOR FAILURE ANALYSIS




PROJECT Y(=aMere Res Dam FLAHERTY-GIAVARA ASSOCIATES sHeeTno _ & OF
al ENVIRONMENTAL DESIGN CONSULTANTS BY__RRAL DATE _\=22~"
,.___ - - — .-g ONE COLUMBUS PLAZA, NEW HAVEN CONN 065101203789.1260  CHK'D.BY.D XS paTE _2=1Y-%0

StaceE  DPAecvarse  DaTa

E L

h \ 1300’ J -
F r g Euev = 223 F‘ Seoment O

Seament @ q’ c=2.5
=25

'L ELev: 225

3 Giev 220 227 | 229 229 230 | 23|
el
Q=S L H T 328 | 455 [ iN54 | 2700 [3N13 | 4360
| 7,

Toran | 323@ 955 \194 | 2900 | Moz 4152

RO R U




Rac 1-22-80

Kenmere Bes Pam

ST T T
_ | ;

'

30AVHISIY

Ll
R e

LI 1}

L oo X 0PI 3N

!
.

“NDTLVYAZA

i

s

3sad
ANl s




Kenmere Reos Tam

Anu.l.vJ VI\/ TOvaARng

in
o~
fe

i '
t

C ame

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

......

o

o
}
+
|

i 273

|
|
|
|
|
,
|
S I A I |
Mx j§we§_E$£
_

i
(J,Q.Fnl A1 J>,Z NW

v " 0O
WD G ¥ Al !a‘.bzuv

- .;

A
;

.&

44444

® 11
Q1 0 oA

e




d-0V.I%°*91 d=-0VLiy 9T d-0V0¥%°*8ZEC°T S40%¢€C 1400°0 Ldg8.°6¢¢ A-0VL8°%%E°T S400
d-0Vs9°Gg d-0VG69°¢G¢ d-DVER"HTCT SdD1vY 14000 Ldé61°922 d-0V80°0%€T SJd0CEC
d=0VS1°Zy A=-0VET°¢Y d-0VL6°6GC°T sS4d06¢8 14000 1406°9¢2¢ A-0VELTT0E*'T SdD969
dA=0V80°*LS d=-0V80°LS d-0V99°/(9T°‘T SdI8L¢ ‘T 1d4d00°U 1406° 222 d=20VGS/L"HZZ2°T S4D2L91°T
d-0VS8° 0L d-0VS8° 0L dI-0VZS 8E0°*T S4098L°T 140070 1d€0°8¢¢C d-0V8E€° 60T T SADGTY°‘T
d-dVwl°'Ss d=-dVHI“Gy d-0V9.°GLS §40€L2°C 1d00°0 Ld9¢°gCc I=J0V06°G66 SJ0680°C
d-0VEQ' %6 d=0VE0° " vo dA=-0VI0° 0.9 S40%eS ‘T L400°0 1488°8¢¢T A-0V%0° " %9¢ S409v66°¢¢
A=-0VOT° €01 d-0V0TI°€0T d=0V69°0¢Yy Sdd9uzt Ld400°0 140Z°6¢¢c d-0V08°€€S S408T0°¢€
d-0VEY° 00T d-0VEY 001 d-0VSg8*Eue S40C2€6°C 1400°0 LiT1°62C d-0V6C°%0Y SA2UCT ¢
d-0VOoL°8L d-0V0L° 3L A-0Vg8°00¢ Sd0TS0°Z L1400°0 lige 8z d-0V8S° 6L $4098L°T
d=0VH0° LYy d=-2Vh0° LY d-0VL6 €L S40620°T 1400°0 Id01°222 d-0VI9° 0TI SA2T90°T
d-0VLg* T d-0vigr e d-0VIGS°ST Sd0G LY, 14000 1dL0°9¢¢C d-0V8tL*8E $12626
d-0V00°*0 d=0V00° U d-0V00°0 Sd00 Li00" L3066z d-0V00°0 SdD0
(V)39vy¥0ls (d)dovioLls MOTALAO SSVK MOTALNO YALVM TIVLI ‘719 Y3ILVH MOTINI SSVW MOTANI
06°0¢ =V 0°0¢£7=1 02°0Z =V D'SzZ=3 0°0
62 = YIAM 40 NOILVAI1Z 00€T = ¥IAM A0 HIONAT §*7 = INJIDIJIAT0D EOUVHISIA
GT7 = YIAM 40 NOIIVAAIZ SET = ¥YIAM 40 HIONIT 6T = INAIDIAAI0D ADAVHOSIA

08/8z/¢

HOr

dIdM GHOYTNWENSNN

ONILNO¥Y 40014

0T-06-6L

06°0T
00°0T
00°6
00°8
00°¢
00°9
00°*Ss
00°Y%
06°¢€
00°¢

=A1 0°677=31
¢ ININO3IS
T 1N3IWO3S

u<H<QHDmZH

RVJ dYORNIN




.1

KENMERE DAM 793010 RAC MARCH &7, 19&0
QK Jar 3|28(80

FGa FLQOOO0D s\ v X G
APPROXIMATE FLOOD WAVE ROUTING BASED UPON U.S. ARMY CORP'S

OF ENGINELRS/ "RULE OF THUMS GUIDANCE FOR ESTIMATING
x‘ DOWNSTREAM DAM FATLURLE HYDROGRAPHS"  DATED APRIL, 1978.

INITIAL STATION = O +0
INITIAL BASL FLUW = 2,700 CFS

) INITIAL WAVE HT - b5l0 P
ASSUMED GRUACH WIDTH = 132.0 F1i
INITIAL RESERVOIR STORAGL = 594 ACRE-FT

COMPUTED FLOGD WAWT FEAK FLOW = 27,724 CFS
TOTAL FLOOD WAVE PEAK FLOW = 30, 424CFHS

ST aT O 1D +<D
OFF SET ELEV. OFFSET ELEV. OFFSET ELEV.
N = 0,080
~230.0 FT 220.0 F7T -150.0 F1  200.0 FT 5.0 FT  195.0 F¥
l N = 0.040
-5.0 FT 195.0 ¢7T 5.0 F1T 195.0 FT
N = 0.080
5.0 FT 19%.0 F7 120.0 FT  200.0 FT 310.0 FT 240.0 71
AREA WETTED FERIMETER N VELOCITY FLOW
1,125.6 SF 165.4 F7 0.080 12.3 FPS 13, 845CFS
99.2 SF 10.0 F7T 0.040 31,6 FPS 3,141CFS
911.9 ©F 132.0 FY 0.030 12.0 FPS 10,244CFS5
IMNVERT DEMTH W, SURIFACE ARLA VELOCITY FLOW
195.0 FT 9.9 FY 204.0 FT 2,136 &F 13.0 FPE &7,23¢ CF5  0.0340

BASE FLOW = 2, 700 CFS BAGE STAGE = 19E.8 FT.




OFF SET

-1060.0 FT
-800.0 FT

-5.0 FT

5.0 FT
S50.0 FT
ARLA
3,198.0 YF
114.3 5F
1,539.4 SF
INVERT
190.0 FT

BASE FLOW =

STAaT X O

BBV, OFFSET
N =

250.0 FT ~820.0 FT

200.0 F7 -5.0 KT

N =
190.0 FT 5.0 FY
N

1]

190.0 KT 250.0 77T

220.0 FT

WETTED PERIMETER

512,33 FT
10.0 FT
276.8 FT

DEPITH W, SURFACE

11.4 FT 201.4 1V 4,

)AL

2,700 CFY

BAGE STAGE =

1D+ FC

ELEV.
0. 0RO

230.0 FT

130.0 FT

0.050
190.0 IFT

0.020
c00.0 FT

N
O. 080
0. 050
0.080

ARCA

211 8F 4.t

OFFSET

-620.0 FT

470.0 F1

VELOCITY

4.4 FPS
10,6 FPS
4.2 FPS

VELOCITY

FPS

1951 FT.

FLow

o2, 22

ELEV.

210.0 FT

2£10.0 ¥T

FLOW

14,235CFS

1,219C1S

€, TELCHS
SLORE

Crs  0.00%0

]
)
o-1\
)
w——-—-i




-y

STaT O B &0
OFFSET ELEV. UFFSET ELEV. OFFSET EiEV.
N = 0.020
-€50.0 FT  &20.0 FT 40,0 FT  210.0 71 -150.0 F1T  200.0 FT
' -50.0 FT 190.0 K7 -5.0 FT 1BL.O FT
N = Q.00
-5.0 FT 18¢.0 FT 5.0 FT 18,0 FT
N = 0.080
5.0 FI' 186.0 FT 100.0 FT 190.0 F7 250.0 FT  200.0 FT
400.0 ¥ 210.0 FT £00.0 VT 220.0 FT
ARLA WETTCD PERIMETUR N VELOCITY FLOW
1,320.8 SF 200.4 FT 0.080 4.1 FPS S 488CFS
156.5 SF 10.0 FT 0.050 11.77 RS 1, R42CF8
2, 36,3 OF 270.3 KT 0.080 4.9 PSS 11, 39808
INVEIRT DEPITH W, SURFACE AREA VELOCTITY FLOW SLOPLE

l 186.0 FT 1.6 FT 201.6¢ FT 3,798 GF 4.9 FPE 18,789 CFE 0.0040

BASE FLOW = 2,700 CFS BASE STAGL =  132.9 FT.

O~z

S




ST AT LN

OFFSEY ELEV. CFFSET

N =
-€00.0 F1T  200.0 F7T ~5&#0.0 FT

-5.,0 FT 183.0 7

N =
-5.0 FT  1832.0 T 5.0 FT
N o=
5.0 FT  183.0 F7 2n0.0 1
€00.0 FT 220.0 7
AREA WETTED PLRIMETER
2,337.4 9F S48 FT
102.1 5F :
1,968.4 S 323.4 FT
INVERY DEFTH
10.9 F7T 193.9 FT

l 182.0 FT

BASE FLOW =

2,700 CF

BASL STAGK

0.080

0.050

Q. 0RO

2 b=

ELEV. OFFGET ELEV.

190.0 FT -80.0 FT 180.0 FT

123.0 FT

10,0 #T 450.0 FT  200.0 FT
N VELUCITY FLOW

0. 080 3.0 FPS 7 E32CFE

0. 050 9.2 FPS 1, 00CFS

0. 080 3.9 FPB 7. TOBCFS

VELOCITY FLOW SLOPE

4,414 S I3.6 FPS 15,949 CFS 0.0040

= 1gs.a FT.

T=-\3




ey

RAr=11

LAty
=y

LEN.

OF F&ET

1.0 F

C3f
PaA

—t

~
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Ca

&
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M

L

b

P

FiQ

Iy

O
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h

11,949 CFS
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OFFSCT (IR CAVN QrEoeET iV, U =0T LV,

-7ROLO FT 200,00 KT -VO0.0 Fr 00,0 FY 18000 1T
RE0.0 T 1200 F7T D00, 0 I 1050.0 F1 200,06 17

WETED PERIMETER N VMELQCTTY FL.OW

e
T
"
hel
r::

caT T et ¥ e RS TA + - N Yol . o [Tl
P O 1EEELE T 0. 080 1.5 | PS 3, HARCF G

T RT DEfTH B, SUERPACE ARLA MELLZITY FLO SLUFE

180.0 F1T 4.2 T 184, 2 FT 5,332 4F 1.8 FiP&s 9,832 CFy 0,001¢
BasE R = 2,700 CFy Bask STAGE = 1&81.9 FIT.

)

i



i G B QT iN U I L

U eeT ELEV. OFFoET RN, OFFsLET ELEV.

N

= 0,010
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AREA BETTED PURIMETER N VELOCITY FLOW

0.080 1.9 PG 8, 467CFS

A
RT CEPTH . BURFACE ARLA MELOCITY FLCid SLARE
180,00 FY 4.9 F7 184,93 T 4,0vh OF 1.2 kg g, 407 CFe 0.001¢

PAGE I = 2,700 CFS BAGE STAGL =  182.5 FT.
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G0l s 1ooE. S BT R l.oo |t FPw FNCL RGN
INVERT OEFTH W, SURTACE ALA VELOCLTY I RE SLute
120.0 ¥ 2.4 FT 195,04 T 4,200 SF 1.6 FPL 7,00 Che 0.0016
BASE FLOW = 2,700 CFS DATGE STAGE = 1Z1.9 FT.
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IMCRT D H i, SURPACE AREA MELOCTITY FLOW SUORE
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BASDE FLOW = 2, YO0 LRE BAGE STAGT = 181.h F1.
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APPENDIX E <

INFORMATION AS CONTAINED IN THE

NATIONAL INVENTORY OF DAMS
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