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NEDED

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Harcford, Connecticut 06115

Dear Governor Gresso:

Inclosed is & copy of the Gardner Lake Dam Phase 1 lnspection Report,
which was prepared under the National Programs for Inspection of Noa-
Federal Dams. This report is presented for your use and is based upon a
visual inspection, a review of the past perforsance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. 1 have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implesent them. This follow-up
action s a vitally important part of this program.

A copy of this report has deen forwarded to the Department of Enviroan-
sental Protection, the cooperating agency for the State of Connecticut.

Copies of this report will be made available to the pudlic, upon
request, by this office under the Freedoa of Information Act. 1n the
case of this report the release date will be thirty days from the date
of this letter.

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

Sinccrely}
Incl % SCHEL DEK
As stated Colonel, Corps of Engineers

Division Engineer

.V
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NATIOMAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

ldentification No.: CT 00512

Nawme of Dem: Gardner Lake Dem

Towm: Bosrah

County and State: New Loandon County, Conmnecticut
Streams Gardner Brook

Dete of Inspection: 9 and 24 October 1979
SRIEF ASSESSNENT

Gardner lLake Dem is a2 ecarth embenkment with a shallow concrete wall that extends
nearly across the full leagth of the upstresm face. The das is about 168 ft. long
and 1s sbout 9.6 ft. high. The top width of the dam varies {rom about 72 ft. oear
its left abutment to 134 ft. nesr {ts right sbutment. A secondary road passes
over the crest of the dam nesr the downstress face. The dem has two coucrets
spillveys. The service spillvey is located nesr the left sdbutasnt and has s 96t
weir crest length of 11.3 ft. A combined auxiliary spillwey and cutlet structure
is located near the right sbutment. The suxiliary spillway’s crest is slightly
higher then the service spiliwey and has a net weir crest leangth of 12 ft. The
regulating outlet is controlled by a ) ft. square sluice gate.

The lake behind the dam 1is adout 9,400 fr. long and has & surface area at spill-
vay level of sbout 321 acres. The drainage ares sbove the dem is¢ 35.6) eq. wf.
and the maxisus storage to the top of dam is estimated at about 3,270 acre-ft.
The size classification, which is based on the storage volume, is laterwediate.
Tailure of the dam may cause sppreciadble economi: loss and loss of a few lives,
and thus the daw has deen classified ss hnving a significant hazard potential.
Based on intersediate sliae snd significant hassrd, the range for the test fload
is 'y PMY to & full MMF. The selected test flood for the project 1s % MPF.

The dam s judged to be ia fair coadition. There was 0o evideoce of seepage and
the dam appesred to de generally well msintained. There are cracks in the con-
crete approach traiaing walls of the service spillwey, and the embenkment just
tight of the right training wall showed signs of settiement. Voids were also
evident adjacent to both approsch training walls. The cosbined suxiliary spiil-
wey and ocutlet structure, recoasttucted ia 1969, was found to be in good condi-
tion, but there appeered to De erosion of the esrth embankment immedistely down-
strean of the structure. Brush growth was aoted on & small berm aloag the rin
of the reservoir to the left of the dam and in the discharge chanmel of cthe
susiliary spilivey. There was one large elm tree on the dss embankment.

The test flood inflow equels 4,600 cfs. The routed test flood outflow of 1,000 cfs
overtops the non-overflow sectiocns of the dam by 1.15 ft. The spillwavs can pass
215 cfe or about 24 percent of the routed test flood outflow without overtopping
the dam.




Within one year after veceipt of this Phase I Inspection Report, the owner,

the State of Commecticut, Department of Envirommental Protection, should:

(1) assess further the potential for overtopping and the adequacy of the spill-
vays;: (2) investigate the settlement of the smbankment to the right of the ser-
vice spillvey and the potholes and voids in the embankment adjacent to the
training walls; (3) investigate the structural cracks in the concrete training
walls of the service spillwey and the settlemsnt and cracking of the coancrete
wall on the upetresm face of the embankment where it intsrsects the right train-
ing wall; and (4) investigate the erosion immediately dowmstream of the auxil-
iary spillvey and deeign appropriate stilling basin and slope protection.

The owmer should also implement the following operating and ssintenance msasures:
(1) remove brush growth from the berm to the left of the dam end in cthe dis-
charge chemmel of the suxiliary spillwey, and remove a large ela tree froe the
enbankment; (2) repeir evoeiom to the riprapped slope at the ead of the south-
east ving wall of the rosdwsy culvert in the service spillwey discharge channel;
(3) repoint movrtar joiants in the dowmstream traianing walls of the main epillvay;
(4) complete snd implemeat the formal surveillsace snd flood waraing plans that
1s ia the process of bdeiag developed: and (3) iastitute procedures for an amnual
periocdic techmical iaspection of the dam.
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PREFACE

This report is prepared under guidsnce contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase ! Investigations. Coples of thase
guidelines may be obtained from the Office of Chief of Engineers, Uashing-
tom, D.C. 20314. The purpose of 3 Phase | lavestigaction is to identify expe-
ditiously those dams which mey pose hazards to luman life or property. The
assessment of the genersl condition of the dam is based u'oan available dats
and visusl inspections. Detailed investigation, and analyses involving top~-
ographic mepping, subsurface {avestigations, testing, and detailed computa-
tional evaluations are beyond the scope of » Phase | investigation: bhovever,
the investigation is intended to ideantify any need for such studies.

In reviewing this report, it should be reslised that the veported condition
of the dan 1s based om observations of fiald conditions st the time of im~
spection along vith dats svellabdle to the taspection teas. In cases vhere
the reservoir was lowered ovr dresinmed prior to iaspection, such action, while
twproviag the stadbility snd safety of the das, removes the morasl load onv
the strecture and mey obecure certaia couditions which aight othervise be de-
tectable if inspected wnder the sormel operstiag esviromment of the struc-
ture.

et is tuportant to note that the condition of 2 dan depends on oumerocus and
counstantly chonging iaterws) and external conditions, and is evolutionary I»
sature. 1t would be incorrect to asouse that the preseat conditiom of the
dom wil]l continue to vrepresent the condition of the dam at sowme point in the
futere. Only through contisved care and inspection can there be any chance
that wnsafe conditions be detected.

Mese | Laspections are a0t intended to provide detailed hydrologic and
hydraulic smelyses. a accordance vwith the estadlished Cuildelines, the
Spilivey Test flood is based 08 the estimeted "Probadle Manisum Fiood™ for
the tegion (grestest ressonsdly poseidle storm rwmoff), or fractions there-
of. Becsvse of the seguitede ond rerity of such & store eveat, 2 finding
thet & spillvey will sot pase the test flood should ot Ve isterpreted as
necessarily posing & Nighly inedequiate condition. The test flood provides
& ssssute of relative spillwey capecity and serves as an alde in detersin-
ing the seed for mote detailed hydrologic and Wydraulic stoudles, consider-
ing the size of the dam, ite geners] condition and the downstresn damage
potential.

&
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PHASE I INSPECTION REPORT
GARDNER LAKE DAM CT 00512

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 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 in-
spection of dams within the New England Region. Louis Berger & Associates, Inc.
has been retained by the New England Division to inspect and report on selected
dams in the State of Connecticut. Authorization and notice to proceed was
issued to Louis Berger & Associates, Inc. under a letter of 28 September 1979
from William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract No. DACW33-
79-C-0051, Job Change No. 2, has been assigned by the Corps of Engineers for
this work.

b. Purpose of Inspection

(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 interests.

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

(3) Update, verify and complete the National Inventory of Dams.

1.2 Description of Proiect

a. Llocation. Gardner Lake is located in the Towns of Salem, Montville
and Bozrah, Connecticut, and is the headwaters of Gardner Brook. Gardner Lake
Dam is situated at the northeast corner of Gardner Lake in the Town of Bozrah,
New London County, Connecticut. The dam site is about 4.9 miles upstream from
Gardner Brook's confluence with the Yantic River and is shown on U.S.G.S. Quad-
rangle, Fitchville, Connecticut, with coordinates approximately at N 41° 31' 31",
W 72° 13' 21",

b. Description of Dam and Appurtenances. Gardner Lake Dam is an earth
£111 dam about 9.6 ft. high and 168 ft. long, constructed across a shallow valley

reach on Gardner Brook. The top width of the dam varies from about 72 ft. near
its left abutment to about 154 ft. near its right abutment. Lake Road passes
across the dam adjacent to its downstream face, the road embankment serving as
part of the dam. The dam is essentially a low spillage - low surcharge facility
and the impounded waters are used for recreation. A shallow vertical faced con-
crete wvall extends along about 105 ft. of the upstream face of the dam. The re-
sainder of the upstream face has a variable slope which averages about 1l hori-
zontal to 1 vertical. The crest of the dam slopes downward slightly from the
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upstream face of the dam to Lake Road. Along the reservoir rim to the left of
the dam there is a small berm about 3 ft. higher than normal water surface,
which extends for a distance of about 96 ft. The right abutment of the dam
abuts onto a small recreational facility situated on the shore of the lake.

Two spillways have been constructed within the dam embankment. The service
spillway is located about 30 ft. from the left abutment; it is a broad crested
concrete weir which tapers in width from its upstream end to its downstream end.
The spillway is 11.5 ft. wide at its narrowest point. About 42 ft. to the left
of the right abutment there is a concrete combined spillway and outlet structure
with a crest height about 0.2 ft. higher than the service spillway. This auxil-
iary straight drop spillway has two openings, the left opening being 8 ft. wide
and the right one about 4 ft. wide. The two openings are separated by a concrete
pler which, together with the end walls, supports a concrete walkway across the
spillway. Below the 4 ft. spillway opening there is a low level outlet which is
controlled by a 3 ft. x 3 ft. sluice gate.

Outflows from the two spillways are conducted across the dam in two separate open
channels, which pass under Lake Road via two culverts, one for each channel. Be-
yond the right culvert, outflows from the auxiliary spillway and outlet gate enter
a manmade channel constructed of stone masonry. Outflows from the service spill-
way enter a natural channel after passing through the left culvert. Between these
two channels, the upstream face of the dam and Lake Road, the crest of the dam
(which has a slight depression) serves as a parking area for visitors.

c. Size Classification. Gardner Lake Dam is about 9.6 ft. high, impound-
ing a storage of 1,945 acre-ft. to spillway crest level and about 3,270 acre-ft.
to top of dam. In accordance with size and capacity criteria promulgated in the
Recommended Guidelines for Safety Inspection of Dams, capacity governs and the
project is categorized in the intermediate classification.

d. Hazard Classification. A breach failure of the dam at Gardner Lake
would release water down Gardner Brook leading to the Yantic River. Lake Road
which crosses the dam would be severed. Between the dam and Scott Hill Road, a
distance of about 2 miles, the brook is narrow and steep dropping about 140 ft.
in 11,000 ft. There are no structures within this reach of the brook and no
property damage is anticipated above Scott Hill Road. At Scott Hill Road it is
anticipated that the roadway would be flooded and that one house located on the
east side of the Scott Hill Road crossing of the brook would sustain damage due
to flooding. Beyond Scott Hill Road the brook is joined by several others, and
it meanders along a course which 1s much flatter in slope, dropping about 80 ft.
in a distance of about 13,700 ft. It is not anticipated that there would be
any property damage in this reach of the brook arising from a breach of the dam.

In summary, Lake Road, Scott Hill Road and one house on Scott Hill Road would be
expected to sustain damage in the event of failure of the dam, and that there is

a potential for the loss of a few lives. Consequently, Gardner Lake Dam has been 2
classified as having a significant hazard potential in accordance with the Recom-
mended Guidelines for the Safety Inspection of Dams.

e. Ownership. The dam is owned by the State of Connecticut, Department
of Environmental Protection, Room 207, State Office Building, Hartford, Con-
necticut 06115, -

-




f. Operator. Mr. John Olson, Regional Manager, Region IV Headquarters,
Connecticut Department of Environmental Protection, RFD 1, Sheldon Road,
Voluntown, CT 06384. Telephone: (203) 376-2513.

g. Purpose of Dam. The dam impounds a lake used for recreational purposes.

h. Design and Construction History. It is not known by whom the dam was
designed or constructed. A 1966 inspection report by the State of Connecticut,
Water Resources Commission, notes that it was thought that the original dam
might have been comstructed around the year 1900. The dam is believed to have
been partially rebuilt in 1969. Plans of the 1969 reconstruction of the dam
indicate that the existing drawdown structure was removed and replaced with a
new structure that serves as a combined auxiliary spillway and low level outlet;
that the portion of the upstream wall between the two spillways received a new
cap; that the outlet channel from the new spillway was reconstructed; and, that
the channel from the service spillway received riprap protection on its left
side. Coples of the plans showing this work can be found in Appendix B.

i. Normal Operating Procedures. There are no formal operational pro-
cedures for Gardmer Lake Dam. The low level outlet gate is used in the fall
of the year to draw down the lake for the benefit of shoreline property owners.

1.3 Pertinent Data

a. Drainage Area. The drainage area contributing to Gardner Lake is
situated at the headwaters of Gardner Brook. The drainage area encompasses a
total of about 5.63 sq. mi. (3,603 acres), of which 521 acres are occupied by
the lake. The longest circuitous stream course contributing to the lake is
about 12,400 ft. long with an elevation difference of about 76 ft., or at a
slope of about 32 ft., per mile., The drainage area has a length of about 2.08
miles and a maximum width of about 3.98 miles. The basin consists of both open
fields and forested areas, with sparse population, and the terrain is best de-
scribed as rolling. Several youth camps are located on the shores of the lake.

b. Discharge at Damsite

(1) Outlet Works Conduit. Low level discharges from Gardner Lake are pro-
vided for by a 3 ft. x 3 ft. sluice gate which is controlled by a hand operated,
screw stemmed slide. It is estimated that with the gate wide open the outlet
would be capable of discharging about 144 cfs when the lake water surface was
at test flood level. With the water level at top of dam, the discharge capacity
would be about 133 cfs with the gate wide open.

(2) Maximum Known Flood at Damsite. No records are available of flood
inflows into Gardner Lake nor of spillway releases and surcharge heads during

such inflows.

(3) Ungated Spillway Capacity at Top of Dam. The total spillway capacity
at top of dam, elevation 386.25, is 235 cfs.

(4) Ungated Spillway Capacity at Test Flood Elevation. The ungated spill-
way capacity is about 460 cfs at test flood elevation 387.4 MSL.
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(5) Gated Spillway Capacity at Normal Pool Elevation. Not applicable

(6) Gated Spillway Capacity at Test Flood Elevation. Not applicable

(7) Total Spillway Capacity at Test Flood Elevation. The total spillway
capacity at the test flood elevation is the same as (4) above, 460 cfs at
elevation 387.4 MSL.

(8) Total Project Discharge at Test Flood Elevation. The total project
discharge at test flood is 1,000 cfs at elevation 387.4 MSL.

c. Elevations (Ft. above NGVD)

(1) Streambed at centerline of dam - Left Stream 377.7
Right Stream 376.7

(2) Maximum tailwater - Not available

(3) Upstream portal invert diversion tunnel - Not applicable
(4) Recreation pool - 384.0

(5) Full flood control pool - Not applicable

(6) Ungated spillway crest - Left spillway 384.0
Right Spillway 384.2

(7) Design surcharge (original design) -~ Unknown
(8) Top of dam - 386.25

(9) Test flood design surcharge - 387.4

d. Reservoir

(1) Length of maximum pool - 9,400 ft.

(2) Length of recreation pool - 9,350 ft.

(3) Length of flood control pool - Not applicable
e. Storage (acre-ft.)

(1) Recreation pool ~ El., 384.0 - 1945

(2) Flood control pool - Not applicable

(3) Spillway crest pool El. 384.0 - 1,945

(4) Top of dam El. 386.25 - 3,270

(5) Test flood pool El. 387.4 - 4,030




-
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f. Reservoir Surface (acres)

(1) Recreation pool El. 384.0 - 521

] (2) Flood control pool - Not applicable o
(3) Spillway crest El. 384.0 - 521
(4) Top of dam El. 386.25 - 641

(5) Test flood pool El. 387.4 - 703
§. Dam

(1) Type ~ Earth fill

(2) Length - 168 ft. ®
(3) BHeight - 9.6 ft.+

(4) Top width ~ Varies

. (5) Side slopes - Dowvnstream: varies, but all on slight slope o
Upstream: verctical concrete wall

(6) Zoning - Unknown

. (7) lmpervious cors - Unknown

(8) Cutoff - Unknowm
(9) CGrout curtain - Unknown

- h. Diversion and Regulating Tunnel - Not applicable »

i. Spillvay

(1) Type - Left: Main Spillway - broad crested concrete weir
Right: Auxiliary Spillway - straight drop concrete weir

(2) Length of weir - Left - 11.5 ft., Right 12 ft.
(3) Crest elevation - Left 384.0, Right 384.2

(4) Gates - None

(5) Upstream channel - Reservoir

(6) Downstream channel - Natural river channel (left)
- Manmade channel (right)




j. Regulating Outlets
(1) Invert - 377.5

i (2) Size - 3 ft. x ) ft. square opening
(3) Description - One opening just right of auxiliary spillway

(4) Control Mechanism - Hand operated, screv type slide gate.




SECTION 2 - DNGINEERING DATA

2.1 Design Dsca

Ro data on the design of the original dam or appurtenances has been recovered

and probably none exists. Two plans have been obtained showing some proposed
rvecoustruction wvork vhich s believed to have been carried out in 1969. Ac

that time the dam was owned by the State of Conmecticut, State Board of Fisheries
and Game, vhich retained the services of Macchi and HBoffman, Engineers, of Mart-
ford, Comnecticut to perform engineering services for the repair of Gardmer Lake
Dam. The two plans showing the repair work can be found in Appendix 8.

2.2 Coustryction Dats

No records or correspoudence vegarding construction have been found, with the
exception of a State Inspection Report that noted the dam was recosstructed in
1969.

2.3 Operation Dets

The daa is operated by the State of Coanecticut, Departmeant of Envirommental
Protection. There sppesr to be no formsl records.

2.4 BSvaluation of Data

a. Availsbility. Since no pertinent engineering dats is svailadle, it 1is
not possible to make an assessment of the safety of the embankment. The basis
of the information presented in this report is principally the visual observa-~
tions of the inspection team.

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

judgenent.
c. Validity. PNot applicable.

‘O
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SECTION 3 - VISUAL INSPECTION

3.1 UViadinge

a. E% The visual inspection of Gardner Lake Dam took place on
9 and 24 Oct 1979. Oun 9 October the water was about 0.1 ft. above the

right spillvay crest and about 0.) (t. sbove the left spllivay crest. The cow~

bined discharge over the spillvays was estimsted to be about 10 cfs. There was P °
00 evidence of any major usintenance problems, but a few items require atteation

(see Sectiom 7.3). The dam wes judged to be in fair conditioca.

d. . The das 1s a low surcharge - low spillage factilicy, impounding
s lake which is used for recrestiocn. It is an earth f1l] dam vith a shallow
vertical concrete well along most of its upstress face. It Ls about 9.6 f¢.
high and 168 ft. long, the top width varyiag froe about 72 ft. near ite left
sbutmsat to adbout 134 ft. mear its right abutment. Lake Road passes across the
dam sesr its downstresm face. The crest of the dam slopes dovemmrd elightly
from the upetress face to Lake Roed.

It 1s comjectured that the roadway embankment existed before the das was built '
snd that vhen the dam was constructed, earth fill was placed betwesn the up- hd
stream concrete wall and the roedwey, thus foruing one earth structure. Aloag

the reservoir rim to the left of the dam there is a smell berm about ) ft. higher

than normsal water surface, about 96 ft. loag. The ders was covered with brush

and saplings.

There vas no evidence of say seepage coming fros the earth esbankmeant. This 1s
undoudtedly due to the great width of the embankment in comparison to its height,
particularly in the central portioca, so that any seepage would be well below
ground end not obeervadle.

.!
®

There was a 3 fc. diameter elm tree o1 the dam embankment, located about 20 ft. o o
from the upstrean face, Detween the two spillways.

c. Appurtensnt Structures. There are two spillways ia cthe upstreas face
of the dam, both of which are coastructed of coacrete. The service spillway has
a net weir crest lemgth of 11.5 ft. sad is located about 30 ft. from the left abut-
sent. 1t is s broad crested weir with converging approach walls (see Photograph P PS
No. 7). The suxiliary straight drop spillvay has a net weir crest leagth of 12 fc.
snd & crest about 0.2 ft. higher than the service spillway. 1t is located near the
right abutment in a combined spillway and outlet structure containing the regulat-
ing outlet for the lake, controlled by a 3 ft. by 3 ft. sluice gate. The struc-
ture has two side wvalls and & center pier, separating the outlet gate section on
the rignt side from the overflow section on the left (see Photograph No. 1), and ° °
a footbridge over it.

Photograph No. 2 is a general view of the concrete wall to the left of the ser-~

vice spillvay, showing cracks in the concrete, which is in poor condition. There

were also cracks in the concrete wall to the right of the spillway and sortar is

sissing from the sasonry training walls on the downstream side (see Photograph ° ®




Nos. & and 5). The earth embankmesnt betveen the service spillusy and the left
abutasat (s contained on the dowmstreas side by a vubble mascary wall vith no
sortar in the joints. The rubble mssoary wall (s only a fev feet dowmstrean
of the concrete vall, and is about 1.5 fr. high (see Photograph No. 6). Just
to the left of the service spilluay and dovastreas of the coacrete wall there
are some potholes weasuriag approxnimetely 2 fc. by | fc. (Phoctograph No. )).

Photograph Wo. 8§ shows & low ares (a the esbanlment behind the right approach
trainiag wall to the service spillway. This asy have been caused by settliement
or the loes of (ines. This settlemsnt asy aleo be related to the settiement of
the concrete wall ou the upetress side of the embanikment next (o the right train-
fag wall of the spillwey.

The outlet chammel from the service spillwey passes through a coscrete box cul-
vert under Lake Rosd (Photograph Wo. 9). Erosion has takem place on the right
side of the channel at the end of the concrete vingwall. The outlet channel

for the suniliary spillvay and low level cutlet 1s elightly lower than the other
channel. This chamael is riprap proctected and leads to a corrugated setsl plpe
with aasonry arch culvert under Lake Road, showe is Photograph No. 10, which also
showe the vegetation that was growing ia the chammel.

The genersl condition of the combined asuniliary spillway and outlet structure
vas good. The regulatiag outlet for the dam comnsists of a } fc. square sluice
which is controlled by a slide gate. The msanual operating sechaniss for the out-
let gate appeared to be ia good condition, but wes w0t demonstrated. It vas re-
ported to be operating. There was scme erosion of the earth esbankment ce both
sides of the downstream chemmel adjacent to the structure (Photograph ¥o. 1).

d. . The lake behind the dam is a ponding of Gardoer Brook
which is used for recreational purposes. Numerous summetr camps and youth Campe
are located along the shorelises of the lake. Nost of the shore is gentiy sloping
and there vas oo evidence of slides or other prodless.

e. w Selov the culvert openings under Lake Road, the
spillwey discharges from Cerdner Lake flow in two separate chamnels which joia

together & short distance downstresm of the dan. The discharge channel for the
sarvice spillway culvert is a naturs!l chasnel. The channel downstream of the
aunilisry spillway culvert is ssamade with vertical rubble masonry wails. Por
about two miles downsttesm of the dem to Scott Hill Road, the drock 19 narrow
and drope at » rate of about 67 ft. per mile. BSeyond Scott Bill Road the slope
of the drook is sdout 31 f¢. per mile. ia this reach the brook's valley 1s some-
what wider end aore valley storage space is available. About 4.8 siles below the
dem Cardner Brook joins the Yaatic River.

3.2 Rvalgatice

Ia general, the visual iaspection of the dan adequately revealed key character-
istics of che project as they amy relate to its stability and integrity, permit-
ting an assessment to be made of those features affecting the safety of the struc-~
ture. There vas no evidence of seepage snd the dam sppeared to be generally well
saiaotained. There was some brush growth on the berm on the reserwvoir ria adjoin~
ing the left sdutaemt snd in the discharge chantel below the suxiliary spiliway.
There were cracks in the upstresa concrete wall snd in the training walls of the
service spillvay, and the embenkaent just cight of the tight trainiag wall showed
signs of settiement. There appeared to de voids in the embankment adjacent to
both training walls. A large ele tree was growing on the dam embankment between
the two spilivays. Gardner Leke Dsm wvas therefore judged to de in fair condition.

LX)




SECTION & -~ OPERATIONAL PROCEDURES

s.1 Procedyres

The State of Commacticut, Department of Emvivroameatal Protectics, fe the owmer
and operator of the dan. There 15 & low leve) outlet for the dam which is
operstive. There are ao documented operetiag procedures for the dam. The lake
is usually drave dowm eech fall for the bemefit of shorel ime property owmers.

4.2 Maiscengace of Dew

There is a0 specific ssiatensace progras ia effect at Gardser Lake Dan. Matle-~
tensnce is perforued s weeded by State forces. Required maiatensnce coasiste
of pertodic cuttiang of grese and drush om the creet of the dam, cuttiag of Hrush
ia the discharge chamnels and along the bderm to the left of cthe dam, and repair
of concrete and msecary strectures.

4.3 Maistessece of Overatias Pacilities

The ouly opersting facility at this dan is the slide gate 1a the outiet structure.
it appears thet saiatensace to the gete hes been perforued ia Cthe past Lo keep the
sechenisn operstive.

4.4 Descriscion of egy Meraiss Svetes i Rffect

o varniag system is ia effect at Cardmer Lake Dsm. However, the Commecticmt
Departmeat of Dmvircameatal Protectios is ia che process of developing a formsl
varaiag systes for the facility.

4.3 Svalmtion

T™he fecilicy hes simple operstiag devices and therefore requires a0 detailed
operatiag procedures. Maiateasnce iavolves periodic growth remova]l from the
enbankunent snd surveillasace regarding seeps, slope damage, animal burrows, etc.
The operatiang gate tequires checkiag and repairs should de made as necessary.
The coacrete and mssoary wells should be iaspected periocdically and repaired as
aecessary. The forual veraiag systea wader developmeat should be inplemented s
soow as poeeidle.
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SECTION 5 - NYDRAULIC/NYDROLOGIC

5.1 Evelyscion of Vegryyee

a. . GCardner Lake Dam is an earth embankaewnt with 2 shallow up-
stream vertical concrete wall, (spounding 2 normal stovage of ahout |, %) acre-
fc. with provistion for an additiona) 1,325 acre-ft. of capacity 1a its surcharge
space to the top of the dam. [t is basically 2 lov epillage - low surcharge
factlity weed for recreationa) purposes. [is two spillways are capable of die-
charging abowt 233 cfs vith surcharge to the top of the dan. The genera) topo-
graphic characteristic of the 3.6) oq. wi. drainage basin (a best dancribed as
rolling terraia. The dralange aree seasures about 2.08 miles long aad ).98 alles
wvide and rises from elevetion )04.0 ot spilivey crest to elevation 500 MEL. The
area is gemerally forested.

». . Bo hydrologic or hydranlic design data wes retrieved for
Cardner . cucept for that which (s showm on the proposed recoastructios
plane o Appendix B.

€. mng?_u;:” No recotrds are aveilable ia regard to past operation
of the dam, aor of surcharge eacroechnents and opills through the epiliwveys.
The aanimen pest (aflowe are wnksowa.

G.W. No evideace which would 1adicate possible high
flowe ¢ e aree Of ia the dowvastiresd channels was aoted.

e. %m Cardaer Lake area and capacity curves and tables,
for wee ia routiag, sre showe on Sheets D=2 and D-), Appendiz D. for
deternining surfece arens and surcharge capacities, planisestered aress were
tahken from contowrs delimested on U.$.G.8. 2,000 (t. per ia. quadrasgle sheets.

The teot f100d chosen (o evalwste the Wydrologic and Wypdreulic capecity of
Cardaer Lade Dam wae selected in accordance with the criteria presented ia the

wmmmm- Siace this 4an 18 clsssi-
ied ao intermndiste in sise with & significant hazard poteatisl, s test flood

with a range of § PP to & full NP cosld Ve selected for the evalwation. Be-
couse osly two secondery roads and one hWoese would be effected, 2 test flood of
% NP ves selected.

Precipitation deta wes obtained from Nydroasteotological Repott No. 33, which
for the Commecticeut stee spproximates 24.0 ia. of & howr poiat raiafall ovet o
ten square wile srea. ‘his valew wvas thes tedeced 20 perceat to sllow for basia
size, shape and fit factors. The 6 howt rainfall was disttibeted iato one hour
iscreneatal peticds ss seggested ia COR Peblication 8C 1110-2-1411. A constsat
loss fector of 0.4 ia. wee deductead from the precipitation valee to give excess
tainfall weed to prepare aa iaflow Wydrograph.

A ttiangulatr incteneate]l wmitgraph vas asswmed for the iaflow hydrogtaphs, using
8 computed lag time valewe of }.64 howts (see competations on Sheets D-8 thtu
D=11, Appendix D), Indicatiag a peak inflow of asbowt 9,200 cfs for a full PWF,
4,600 cfs for a % PMP ot o COW of abouwt 817 for s 'y PNP.
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Discharpe tables and curves for the opilluay and for over the top of the dam
are shown on Sheets D=4 thrw D-6, Appendix D.

A reservoty f[lood routing wes perforned for the tont flood. The results of chis
routing ave shown oa Sheet 0-12 and are summariazed below as follows:

Test FTlood Test Vlood Man. fRes. Max. Nead Over Rouyted Test Flood
Jamityge iaflow cfs & Fr. WL Do Fu. Outflow cfs
5 "o 4,600 187.4 1.1 1,000

From the shove table, it can be seea that the project vill a0t pass the routed
test flood ocutflow without overtopping the dam by 1.19 ft. Wwever, (he epill-
vays can pess about 24 perceat of the routed tewt (lood oulflow without over-
topping the dem.

t. W As discuseed above, the ¢an would be overtopped
by the routed test outflow. Also, a breach owinmg to structural failure of
the dam by piping or slowghing is & possibiiicy. For this asalysis 2 dreach was
asouned with the veter level at top of dam. The “rule of thumd™ criteria oug-
gosted in the MED Yevch 1978 Cuidance feport vas weed {or the fallure andlysis.
Vith o breach width of 40 percent of the dam leagth, or about 47 ft., an outflow
of aboet 3,370 cfs, which includes 1) cfe from the spillvays, wuld be realized
(see Sheets 0=1) thre O-15, Appendix D).

Lake Noad, which crosees the dam, would be severed. Setween the 420 and fcott
8111 Roed dowmetrean, 2 distance of about 2 siles, Gavdeer Brook follovws 3 sarrow
ravine dropping at & rat: of 140 fc. fa adowt 11,000 ft. No strectufes are lo-
coted withia this reach and a0 property damage should occur withis 1t. At Scott
1)1 Noed it is anticipeted that the roedusy would be [looded out where the strem
croesee the toad. Also, one howse located at the sostheast cotaer of the roesdway
crossiag would probedly sestais flood damage, vith & potential for the lose of o
few Livea. [t i estimsted that the Drook would rise sbowt 4.79 (t. above the
level expected from the spilluay discharge betore failete of the das.

Seyond Scott Rill Roed, the brook e joiaed by several other streans, mesoders
acte, and is 00 2 such flatter slope a8 1t wOrks its way to the Yaatic River
sboet 4.0 miles below the dan. An iaspection of (hie reach indicated that 0o
furcher sigaificant property damuge would ocCut aloag the Srook, sithough the
dischetgee would a0t be greatly retarded by valley stotage entil the flows
reached the Tastic River.

ta semmary, Loke Roed would be severwd, Scott Rill RNoad snd one house would

sestain significant Jamge, showld 2 breach of the dad occet with the lake level
at the top of daa.
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6.1 Evalysciom of Scruceyral Stabilicy
a. . There are no design calculations, as-built drawings

or other

e el

SECTION 6 - STRUCTURAL STABILITY

permit the preparation of structural stability compu~

tatioas based oo assumed soll properties and engineering factors.
stable bdut ts in ocaly fair condition. Deficiencies described in Section 7 should
be corrvected.

The dam is now

The field imvestigation of the service spillvey revealed the following:

1)
2)
(3)

(4)

(3

5.

Significaat structural cracks in the concrete training walls.

Settlement of the eerth embankment crest to the right of the spillway.

$mall potholes snd voids in the embankment adjacent to the right
and left training walls.

Settlement snd cracking of the vertical concrete wall on the
wpetrean eide of embaniment where it intersects the right
traiaiag wall.

Roots of the ela tree extend to the right training wall and to
the upetrean face of the dam.

Mﬁ_&g. No plans or calculations of value to a

able for the dam which was coastructed about 1900.

stability assessment are

to structural scad

tion changes asde to the dam embaniment.

icy.

tica

There are ao operating records of any

significance

. There are no records of any post construc-

1.1.h. should aot sdversely affect the stadility of the dam.

e.

c 8

The dam {8 located in Setemic 2one No.

The 1969 repairs described in Section

1 and in

sccotrdance with recommanded Phase I Cuidelines does not warrant seismic analysis.

13
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sECYion 7
ASSESBENY, AECOSENDATIONS { RDEDIAL MEASURES

7.4 Gem Assesement

a. Congition. Om the basis of the Pase | visual examination, Gardaer
Lake Dan appears to de in fair condiction. The deficiencios revealed indicate
that & further isvestigation should de carvied out and that some remedial work
:o needed. The major concerns with the overal)l iategricty of the dam ave as
ollowe:

(1) The twe opiliveys will enly pass about 24 perceat of the routed
teat fleod eutflow.

(2) There are significant structural cracks 1a the concrete traising
walls of the service spilivey and 1a the coacrets wall on the wp~
stzrean (ace of the dam 1o (he viciaity of the right tralaing wall.

(3) Settlement of the carth cbaniment (o the right of the service
seilivey and sunll petheles and voids 1a the embinkment ad)jacest

1o the appreach tralaiag wells.

| ] W The Lack of 1a~depth enginceriag dats 814 not
allew for a taltive toview. Therefote, (he odequicy of this 4am could aot be
seseesed frem the standpoint of teviewing desige and constrection dets, Sut s
beoed primatily o viseal isepection, past serforammce history and should engi-
teeting Jedgenent.

€. . The tecompendations aad cunndial seasures ebamerited below
should be iaplencnted by the ommer within ode year after receipt of thls Phase |
faspestion Report.

¢ Seei for Mdluiom) lvepiisation. AMitiomsl lavescigstions ere
teQuired 40 cocoumpnded ia th. 7.d.

1.1 \scemmsatations

R 1s tecoumunded that the cwmet, the Stete of Commecticet, Depettaent of Uaviton-
sentel Protective, shweld wtilise the services of 8 competent tegistered profes-
siaeel eagineer to anke further iavestigations of the following, snd showld imple-
aent the teswits:

(1) Meke 2 thotough study of the Wwitology of the drainage basin sad
evaluate ferthet the poteatial fot overtowping std the insdequacy
of the spillivays.

(2) levestigete the settienent of the eatth cabankment ctest to the

tight of the setvice spilivay snd the potholes snd voids in the
abonlnent sdjacent to the tight sad left training walls.

14
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(3) Investigate the structural cracks in the concrete training walls of
the service spillway and the settlement and cracking of the concrete
vall on the upstream face of the embankment where it intersects the

right training wall.

(4) Investigate the erosion of the earth embankment on both the left and
right downstrean sides of the auxiliary spillway, and design appro-
priate stilling basin and slope protection.

7.3 Remedial Measures

a. Operation and Maintenance Procedures:
(1) lasure operability of regulating outlet gate.

(2) Remove brush growth on the berm on the left abutment and in the
discharge channel of the secondary spillway. Remove a large
ela tree growing on the embankment and backfill with suitable
material.

(3) Repair erosion to the riprapped slope at the end of the southeast
wving wall of the roadway culvert over the service spillway discharge
channel.

(4) Repoint mortar joints in the downstream training walls of the service
spillvay.

(3) Complete and implement the formsl surveillance and flood warning
plan that is in the process of being developed.

(6) Institute procedures for an annual periodic technicsl inspection

of the dam.
7.4 Alternatives
There are 00 esaningful alternatives to the above recommendations and remedial )
seasures.
15
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APPENDIX A

' INSPECTION CHECKLIST




VISUAL INSPECTION CHECKLIST

PARTY ORGANIZATION

PROJECT Gardner Lake Dam DATE 9 and 24 October 1979
TIME 1:30 PM
9 OCT 1979 Cloudy/Cool
WEATHER 24 OCT 1979 Cloudy/Rain
w.S. ELEV. 384.2 U.s. DN.S.
PARTY:
1. Peter B. Dyson LBA* 6.
2. Pasquale E. Corsetti LBA 7.
3. Roger F. Berry LBA 8.
4. Carl J. Hoffman LBA 9.
s. William S. Zoimo GZD 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. Hydrologic Roger F. Berry
2. Hydraulics/Structures Carl J. Hoffman
3. Soils and Geology William S. Zoino
4. General Features Peter B. Dyson
5. General Features Pasquale E. Corsetti
6.
7.
8.
9. R,
10. R
*LBA ~ Louis Berger & Associates, Inc.
GZD - Goldberg, Zoino, Dunnicliff & Assoc., Inc.
A-1
L B J @ . ® [ ] ® ® ® ® ® ®
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PERIODIC INSPECTION CHECKLIST

PROJECT Gardner Lake Dam

DATE 9 and 24 October 1979

PROJECT FEATURE _Earth Fill Dam

NAME William Zoino

DISCIPLINE Soils/Structures

NAME Carl J. Hoffman

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 Alginment

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

386.25
384.2

Unknown

None evident

N.A.
None evident
None
Good
Good

Sink hole behind training wall of
left spillway.

None

Yes. Vehicular traffic allowed on slope & crest.

None

None

None evident

None evident

None evident
None

None evident

None
A-2
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PERIODIC INSPECTION CHECKLIST

. > o
PROJECT__ Gardner Lake Dam DATE__ 9 and 24 October 1979
PROJECT FEATURE OQutlet Structure NAME
h n DISCIPLINE Hydraulics/Structures NAME Carl J. Hoffman .
@
t AREA EVALUATED CONDITIONS

OUTLET WORKS - OUTLET STRUCTURE AND
OUTLET CHANNEL

- [ ®
General Condition of Concrete Good
Rust or Staining None

- Spalling None . o
Erosion or Cavitation None
Visible Reinforcing None
Any Seepage or Efflorescence None » °
Condition at Joints Good
Drain Holes None present

L Channel Outlet channel is the same channel as outlet channel for right N

spillway (see next page).

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel
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PERIODIC INSPECTION CHECKLIST

| ,
PR0JECT Gavdner Lake Dam DATE 9 and 24 October 1979 ’ °
PROJECT FEATURE__Spillways NAME

l E DISCIPLINE draulics/Structures NAME Carl J. Hoffman ° ®

AREA EVALUATED CONDITIONS
OUTLET WORKS ~ SPILLWAY WEIR, APPROACH Left Spillway Right Spillway
AND DISCHARGE CHANNELS
a. Approach Channel None None ¢ ¢
General Condition N.A. N.A.
Loose Rock Overhanging Channel N.A. N.A. . o
Trees Overhanging Channel N.A. N.A,
Floor of Approach Channel . N.A. N.A.
b.. Weir and Training Walls ° °
General Condition of Concrete Fair Good
Rust or Staining Minor None
Spalling Minor Nome ® °
Any Visible Reinforcing None None
Any Seepage or Efflorescence None None
Drain Holes None None ) °
c. Discharge Channel
General Condition Good Good ; slope erosion
below spillway struc.
Loose Rock Overhanging Channel None None » L
Trees Overhanging Channel None None
Floor of Channel Natural Rip Rap !
Other Obstructions None Light brush grovtch ® ©® .
] L
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PERIODIC INSPECTION CHECKLIST

PROJECT: Gardner Lake Dam

DATE

9 and 24 October 1979

AREA_EVALUATED

CONDITIONS

Dike Embankment
Outlet Works - Control Tower

Outlet Works - Intake Structure &
Intake Channel

Outlet Works - Transition & Conduit

Outlet Works -~ Service Bridge

A-5

N.A.

u .A.

N.A.
u.A.

“.A.
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FOM bes STATL OF COMNCTTICYT
WATER RESOURCLS Co4isslc..
Scate Offrc: Luilivi,

Hapzforé, {onresisses

T o __Doszeh Shiam on USSS Quadran,ic Fitehville
v 01 dtrean &t inches sauth of lat.
at Gardaer noyzh
ans in.hes east of Long.
was?
D.oestions fov seazhing site froo nearest viliage or ro.te trnterseccion:

L0 sRu.Ch 0T raverse sids)

Sorth on Boute 163 = 1=1/4 aile fyom Boute 82, West oa lake Noad, one =ile

T 2t an -ricazsen for: GRMRIRRAEERIEE  (Alisrstion) (hspair! GXEXZERX.

(checs one or =0ve Of aDOVCG)

T ote gand ar 22 be used for:____Coperel Boarestios
J..cnzione of Pond:  widch_ 1800 £%, length 7200 £e, arca 487 esres

Lomve 22 0 of vater immediately above dav:__7 feet

ol

oo of endllagy: 11.5 £s. epd 13.0 f%, o3
LAh )
_nt of grutments above spillway: 2 foob HHE-D-5-4980—————
13

. f epilivav ceastruction: congrete ANGAERED
= :f <i.e construction: earth with comcrete wall REFERRED

<oy fection will be set on: NN (Cre-c:) URKKE KRER

(chezi one of ahihue)

iimaz.s:__ Depairs to existisg dem on Gardmer leke.

Two sete of plans inelwded. A s P
Signcd: ‘2&‘[&37%%—(4

(owner)
Name of Engineer, i{f any_Maoohi and Hoffmen, Engisecers
Uoelr Shov detalils of

~anscruction on reverse side
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GARDNER LAKE DAM

1.

Auxiliary spillway and regulating outlet
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GARDNER LAKE DAM
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4., Deteriorated right training wall of service spillway
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5. Right downstream mssonry training wall of service spillway
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9. Concrete box culvert carrying outlet channel for
ll searvice spillwvay under Lake Road
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10. Corrugated metal pipe and masonry arch carrying outlet
channel for auxiliary spillway and low level outlet
under Lake Road
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