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Photograph No. 1:

Stone wall along the upstream slope on the
right side of the dam. Note the trees and
vegetation growing through the wall.

Photograph No. 2:

Crest looking towards the right end of the
dam.

Photograph No. 3:

Stone wall and crest looking towards the
left end of the dam. Note the new (lighter
color) riprap on the downstream slope.
The new riprap replaced riprap that had
been displaced during an overtopping
flood earlier in the year.
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Photograph No. 4:

Downstream slope.

Photograph No. 5:

Riprap on the downstream slope around
the principal spillway outlet.

Photograph No. 6:

Riprap on the downstream slope to the left
of the principal spillway outlet.
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Photograph No. 7:

Principal spillway inlet. Note the flat
trashrack and small openings.

Photograph No. 8:

Note the cracks in the masonry wall above
the principal spillway inlet.

Photograph No. 9:

Interior of the principal spillway conduit.
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Photograph No. 10:

Interior of the principal spillway conduit.
Note that portions of the conduit have been
braced with steel [-beams due to concerns
of roof stability.

Photograpli No. 11:

Overview of the principal spillway outlet.
Note the trees, brush, and ivy growing
around the spillway outlet.

Photograph No. 12:

Principal spillway outlet basin.
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Photograph No. 13:

Principal spillway outlet basin looking
downstream.

Photograph No. 14:

Note the seepage (orange-colored deposits)
exiting through the left wall of the
principal spillway outlet basin.

Photograph No. 15:

| Seepage was observed coming from the
floor of the principal spillway outlet basin.
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Photograph No. 16:

Seepage observed coming from the base of
what appears to be a damaged stone block.

Photograph No. 17:

Note the crack in the wall, vegetation
growing through the cracks, and missing
mortar around the stone block.

Photograph No. 18:

" The 4-inch drain pipe was located just
downstream of the principal spillway
conduit outlet.
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Photograph No. 19:

" The lake drain is accessed from a riser pipe
in the lake.
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Dam Classificatioh Checklist

Name of Dam:  Upper Shaker Lake Dam File Number: 1314-002

County: Cuyahoga Date: September 30, 2014  Engineer: DCB

The classification of a dam is based on three factors: the dam’s height, storage capacity, and potential
downstream hazard. The height of the dam is the vertical distance from the crest to the downstream toe. The
storage capacity is the volume of water that the dam can impound at the top of dam (crest) elevation. The
downstream hazard consists of roads, buildings, homes, and other structures that would be damaged in the
event of a dam failure. Potential for loss of life is also evaluated. Various dam failure scenarios must be
considered, and they include failures when the dam is at normal pool level and failures during significant
flood events. Each of the three factors is evaluated, and the final classification of the dam is based on the
highest individual factor. Class [ is the highest and Class IV is the lowest. The classification of a'dam can
change based on future development along the downstream channel.

This checklist is intended to establish or verify the appropriate classification in accordance with the Ohio
Administrative Code — it does not necessarily show all potential hazards or the full extent of inundation. In
addition, elevations are estimated.

HEIGHT CLASSIFICATION  STORAGE CLASSIFICATION EXEMPT~NON-REGULATED
Dam Height = 30.00 feet Stor. Capacity (top of dam)= 155.00 acre-feet
_ >60'-Class | > 5000 acre-feet - Class | __ Height <6 feet
> 40'-Class I > 500 acre-feet - Class I __ Storage <15 acre-feet
X >25'- Class Ili X > 50acre-fest-Class lll ______ Bft <Height<10ft &
=25'-Class IV o < 50 acre-feet - Class IV Stor. <50 ac-ft

Height Class: 11
Storage Class: 111
Hazard Class (see next page): I Estimated Population at Risk: ( 16+ )
Final Class: I

Class Changed (¥es; No)

Upper Shaker Lake Dam, File Number: 1314-002, Inspected: September 30, 2014, DCB




POTENTIAL DOWNSTREAM HAZARD
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Boulevard
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Road
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Shaker Lake
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Dam/Brook
Rd
E 6600 11 0 Coventry Rd
F 7100 8 0 Fairhill Rd
G 12100 13-30* 0 East Blvd
H University
buildings,
14,000+ varies varies | roads, and
other
structures

1. This checklist is intended to establish or verify the appropriate classification in accordance with the OAC — it does not necessarily show all potential hazards or the
full extent of inundation.

2. The letters in the above chart correspond to matching letters on the following maps.

3. In the event of dam failure, downstream property owners or other affected parties in additional to those identified in the table above should be made aware of the
situation.

4. This downstream hazard investigation is based on field observations and from 2012 aerial imagery obtained fiom Ohio Statewide Imagery Program (OGRIF).

* There is a 13 jt tall culvert al East Boulevard. The total embankment height is about 30 feer,

See Next Pages for Location of Developments Downstream of Dam
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The blue-shaded area on the
aerial photograph shows the
100-year floodplain from the
2010 Cuyahoga County Flood
Insurance Study. Upstream
of the railroad, Doan Brook
enters an enclosed culvert
that passes under the
developed area downstream
of the railroad. This map
shows that there could be
some overflow that does not
enter the culvert but flows
under the railroad along
Martin Luther King Jr. Blvd.
and floods several roads and
buildings. In the event ofa
dam break, more flooding in
these areas would occur.
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Downstream Flooding Conditions for Upper and Lower Shaker Lake Dams, File Numbers: 1314-002 and 1314-001, Inspe




2 map below includes 2-ft contours obtained from the Cuyahoga County Auditor Website.
> map shows that overflow from the culvert will flow along Martin Luther King Jr Blvd,
Jer the railroad to developed areas downstream.
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The culvert begins about 1.4 miles downstream of Lower Shaker Lake
Dam and about 2.6 miles downstream of Upper Shaker Lake Dam.

September 20, 2014, DCB



|

Flood Routing Summary

A dam must be able to safely pass severe flood events. A dam uses a combination of reservoir storage
capacity and spillway discharge to prevent floodwater from overtopping the embankment crest. As part of
this inspection, the Division of Soil and Water Resources did not thoroughly investigate the ability of this
dam to safely pass the required design flood. In 2009 the Division of Soil and Water Resources performed
hydrologic and hydraulic calculations to estimate the size of the design flood and the total spillway
discharge capacity of the dam. These calculations combined with the reservoir storage capacity were used
in the flood routings to determine the maximum water surface elevation in the reservoir for various flood
events (see Table I).

Upper Shaker Lake Dam is a Class I dam; therefore, in accordance with OAC Rule 1501:21-13-02, the
required design flood is 100% of the Probable Maximum Flood (PMF) or the critical flood. This dam and
its spillway system must safely pass the design flood without overtopping the embankment crest. Flood
routing calculations indicate that the dam can pass 6% of the PMF; Upper Shaker Lake Dam does not
appear to be able to safely pass the design flood.

Table I - Flood Routing Summary

Flood Event Overtopping
Maximum Inflow Maximum WSEL' Depth’ Duration
(cublcfeetpersecond)  {feety  (feet) fhours)

PMF ! 8743 984.9 2.73 5.5

75% PMF 6557 984.4 2.2 49

50% PMF 4371 983.8 1.6 4.5

25% PMF 2185 983.0 0.8 3

12% PMF 1049 982.5 0.3 1

1. WSEL — water surface elevation, in feet above the mean sea level

2. A negative number indicates that the dam does not overtop and represents the elevation difference between the
Maximum WSEL and the Top of Dam Elevation (freeboard)

3. 12% PMTF is similar to the 100-year flood. The 100-year flood event has a 1% chance of ocowring in ay given year.
This is only an approximation.

082,20 feet above msl
978.00 feet above msl

Top of Dam Elevation:
Normal Pool Elevation:
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History of Upper Shaker Lake Dam
Date Event
1852 Dam constructed.
1977 Dam safety inspection by the Division of Soil and Water Resources.
1979 USACQE Phase [ Inspection
1985 Dam safety inspection by the Division of Soil and Water Resources,
1958 Removed trees and brush from masonry wall on upstream slope;
repaired undermined areas of wall and pressure grouted,
1995 Dam safety inspection by the Division of Soil and Water Resources.
1996 Dam safety inspection by the Division of Scil and Water Resources.
2009 H&H Study submitted and approved.
2009 EPP submitted and approved.
April 29, 2009 Dam safety inspection by the Division of Soil and Water Resources.
May 29, 2012 Plans and specifications approved to install Roller Compacted Concrete
on the crest and downstream slope. The plans were not constructed.
2013 Interior of the principal spillway conduit reinforced with steel I-beams i
for stability issues with the ceiling. |
July 25, 2014 The embankment overtopped during a small flood and displaced rock
riprap on the downstream slope. The riprap was replaced with new |
riprap after the flood. '
September 30, 2014 Dam safety inspection by the Division of Soil and Water Resources. |
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Dam Safety Inspectlon Checklist

Name of Dam: Upper Shaker Lake Dam B Cuyahoga County
Date of Inspection: |~ §.30- ;10/‘[ ' Required Action
File Number; 1314-002 “None Mon, Maint. Eng.
Class: | Design Flood: 10 | Flood Capacity:!| oo |In O i

Haz.: |, Height: Ill, Volume: Il

Interview with Owner (at the sit
Owner/Representative present: @No) Name(s): (V. Ilmﬁao\ CCJ'j oF Shatt I-L.fa[,\g) A e Spencer. CCJ‘J Clechu\& A\
Owner’s Name(s): City of Cleveland (leased to Shaker Heights) do&f,k Cian: (GPD C,_m“,) et
Address: City of Shaker Helghts Dept of Publlc Works, 15600 Chagrin Boulevard

City: Shaker Heights State: OH . Zip (+4): 44120
Contact Person:  Bill Boag, Pub. Works Dir. Telephone: 216-491-1495
Email Address:

Purpose of dam: Recreation, Public

Owner Dam Safety Program .
Emergency Action Plan  Yes EPP None Mon. Maint. Eng,
EAP (document): ;Ug{cl 14,1, / epaf Up-to-date? (yes, ' -k

Downstream development: ﬂ/las{flj palk aree réq,J,s/ Lauwf .SAQJQ/ La,{,&. bm Un, ver' '!j !

Opefatloll Mamtenance and Insp-eetlcn@ Needs revision If.lcll:le wleal Maint. Lng
OMI (document): Up-to-date?  (yes, no) —

Al drains operable? _(es,n0) U bmgur S
‘Normal rate of drawdown: __[/_[-/1 J’dnomﬂ 7 ) ACCB)‘Sislblliltnyl operdtlen 27 kéoagL o
Maintenance

Frequency of mowing: ,F'r; (,me;l _ - ]
Other maintenance: qu_cf_ - .Vanf"l o a,ﬁ fr mc-,aql 5,0 I _____ u] chujm ;L LJ/ J_ bt‘am5

Inspection i

Frequency and thoroughness of day-to-day & routine inspections: L !5‘,2{9{.{9_4_5_ _are pel ?CJ/M(J Sorefimes
bt po —grrvt | process,

Problems found dunng mspectlons F)'J—J{,c{ ri pfa-f: o QJauums%'rﬂ.m B :6_!:7”}» i ch O\Jc/]‘d,qo-ny

Field Information

Pool Elevation (during inspection); 2 sac s Above normal — pod } Time: 2.00 (a.m.
Site Conditions (temp., weather, ground moisture): anp L S0l L valn, o "F, clow
Inspection Party: ;b-fvm /LD)WV\ [,\,.,Lb{) 3o Ha J-}({ Sohn Wit lins

Confirm the Following: |~ Dam Height (ft): 30 | 7INP Area (ac): 11.4

Reference Information

City of Cleveland owns the dam; City of Shaker Heights and City of Cleveland Heights Downstream Slope Has Layer Of Rock Riprap.
(216-291-3737, Carl Czaga) lease the property and take responsibility for managing the
dam; copy City of Cleveland on correspondence: Dept of Water Pollution Control, 12302
Kirby Avenue, Cleveland, CH, 44108-1617, Darnell Brown, Commissioner

Not sure how lake drain is operated, access by boat, about 15 upsiream of ps inlet;

downstream slope armored with small riprap; two weepholes in d/s wall fo left of spillway Elev. Area (ac) Stor. (ac-ft) (in.)
Impound. Type: Dam And Spillway TOD: 9822 23 155 0.8
Structure Type: Earthfill Em. Siw:
Township: City Of Shaker Heights Prin. Siw: 978 11.4 76
Stream: Doan Brook
: . 9526
Designed By: North Union Shaker Colony Stlrmbd..
Constr. By: North Union Shaker Colony Basin (ac). 1210

Year Compl.: 1852  Plans Avail.? Yes At Repairs Plans At Odnr
Fail./Incid.:




Required

Action
Upstream Slope mGradient: 2H:1V Dlt/lc( verdieal mesonry wn.,H v ;g -i _%
Typical Problems: shoreline erosion, trees & brush, surface erosion, ruts, rodent burrows, earth slides, cracks 2284
Trees and brush leated ot Y l<fF and right cads. Tu add tion, “
swall frees o otk Viguhation growing Hoough Jae  masonsy vl e |
T he m‘*fw"y uﬂﬂ-// had  sonte missin stones, loss af ol tas, and cracks, v
Z-/— a fa(qf-fcj ‘#\-ﬂd" '-/(.g “j,.,” was ?ﬂtm'ng {oodq/cf.s ‘[fu [q_(cfd on —@ /‘,ﬁ— 5:J-L Co
of »5:( i, L b
Pfﬂ/?amb .?ns‘pfm[.'ams poted erosion on 5I¢7:c_ fofyaa-,ef#-f masSnry wall. Dt fo ;/
 dense Vegehdton  thuse arcas gould ot be inspected. L trsion ecandn) |
Aas rmJa:?.
sder b r.“oalqt end
Crest | A width (ft): 14 o | ~Length (it): 615 | A Total Freeboard (ft): 420 ¢ o 4 o
Typical Problems: low areas, trees & brush, surface erosion, ruts, cracks 2228
Cancr{# 5.}.}’-{9{)«,{{4_. /l/l_ow«,c/ 3(@557,7 /Va 5?5.%5 A—ﬁ fédw_tvj:l’_ é_?_v@f/bu).sf Cracls, or T/o5leum, V/ | L
j'-/’ a-ﬁf’f“’“{ thd- e Vi5ht end and Passibly Y Left eud was lower Hhan Joee %
cenrter oL Hre Ja,w\ Thy owner ‘5h_ouJ€cJ a. VUide an b phon¢ d-oC jéu ey
overtoypping  on el side. oL W [JP""Q-?MI,,,,S_P://wu,j.___
MonltLer e prosp Lor depressions  or s Lhaks, _ v
Downstream Slope WGradient:S.SH:‘lv P
Typical Prohlems: trees & brush, surface erosion, ruts, rodent burrows, earth slides, cracks, seepage 22 Ea
ﬂ“ﬁ ﬂ-W‘J b/u&A wer'e /'la’('ﬂj on ‘-ﬂu f‘.‘ﬁh'}‘ ufamng-{/(om foe 43(;.‘.4‘ /
Meas+ oL e S lepe had < 9aao(, nuwed grass, s (epe. 4 -
y i

’ﬂ\f Center Dp[ -,L&u 5/,745 was Cov'crec/ WA racfe riprap aboud JEk i ianeltr, Tha
Viplap had o be replenishel afHor Ve cam  overtpped n J‘wf«j and
Hre o/cl f-lFraF wias d-‘Sp/qcco’ own s\ . T'fr-vs‘, brush, MJ JInTtS Lere j/ﬁw-'mj i :
St e rprap. |
qufaﬂf was obsered on i slope on Yoo /514' s'de o Yhe ‘SP.'”W'IJ ouflef welf. v v/
Sﬂc_fajc was _alse noted Loming ‘Hlﬁ’uglx fhe maseny wall an Pl
ﬁ[&_u _‘C‘_’M( aqc f 5P Hlwer a,}/{{ basin, Wisntor e stepage aud e
.C(?[bm_mQ_mrr_f Lor  FlaRkhiles,

Principal Spillway | ¥T10-ft Stone-masonry Drop Inlet Connected To 2.5-ft X 6.25-ft Conduit

Typical Problems: Inlet obstructed, unsatisfactory trashrack/anti-vortex plate, material deterioration, misalignment,
open joints, outlet erosion, outlet overgrown, undermining

Wive AMC“ug has bear oddel 40 the metnl bars on e tashrack . The apm-‘j.r af)/(a/‘{c[ 1o be <letnches

None
Mon.
Rep
Eng

N

Which s foo Small F Ju drashrack o Fht, M"r‘l(!lj gels blocke by debrs, :
7!1'( "“T"!‘l"'r;,f 9r£_ }!lu :\vt’{'p MC’ Condu.t Céﬁjd 4:)1‘-’ be .‘nspro{k{ due 1!d 1[/mt. A'K’O’VWHM'!',G-Pb, : v
desgned  and tastalled r eimforeing iusde o Condwt ofne fo St‘aub.‘/-;luj concerns wiy fle : .

C'rr'/fv.ua. :
There s a eireab masoncy wall wy Congrele Lhor sl fles ouflet, Fipop s ot the oubteh of frss lmsion.
There was (ses of mordar 1a Yo ‘pinds , Cratking, and  seepage Jnongh o walle and Loors
| | - Sufficient measurements to perform hydraulics (dimensions, riser depth, outlet elevation)

Upper Shaker Lake Dam, File No.: 1314-002, Cuyahoga County, Class: |




Required

Action
[ZfNone _ o
Emergency Spillway | | Freeboard (to normal pool, feet) o 2§ %”
Typical Problems: Flowpath obstructed, material deterioration, erosion, misalignment, overgrown, undermining 228 Ll'ri/

’ﬂu.ﬁ cJa_,&_a_A_ ts ('dﬁu_:ff.J ’iLa /]m/f an rfmff‘j{ACT _56;_.'/_[_.,5_,_4,6 .

| sufficient measurements to perform hydraulics (dimensions, breadith, side slopes)

Lake Drain T Cast Iron Pipe Of Unknown Size 2 4w

Typical Problems: Poor operating access, inoperable, deteriorated/missing components, outlet erosion 2284

Tl & ' . AR (R

T+ s wunelear whethe Yo drain ;s apcfa.b/l.’-. 14 can Mtﬁ Le P
Alcessd éj .ém‘/‘

Other o o

2o ME Ny

E/AII Field Data Gathered (inspector's inititals):
Site Sketch

‘/\ Investigate Downstream Hazard
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