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* OVER 2” OF RAIN
e ABOUT 10” OF SNOW MELT
* MAJOR STREET FLOODING

HOLLYWOOD

DUNFORD
HILLIARD/HORSESHOE
CANTERBURY/STRAWBERRY
BRADLEY / LINCOLN
COLUMBIA/ FIRST

CLAGUE / QUAIL HOLLOW
BRETTON WOODS SUBDIVISION




2-28-11






~ HISTORICAL RAIN EVENTS

TOP 10 RAIN EVENTS
IN 100 YEARS

* 2-28-11 RAIN EVENT e o

» 25-50 YEAR STORM EVENT 1 e |
» 100 YEAR FLOOD EVENT z sono0s 359

3 8/13/1994 3.55
Rainfall (inches) for given recurrence interval 4 5/24/1955 3.36
Duration 2-month 3-month 4-month 6-month 9-month 1-year 2-year G5-year 10-year 25-year 50-year 100-year
5 10/15/1954 3.36
10-day 1.70 2.05 2.36 2.78 3.19 347 4.29 5.34 6.17 7.30 8.19 9.14
S-day 137 1.64 1.86 2.15 247 2.69 3.34 423 495 596 6.82 1.74
iZhr 126 148 167 194 223 242 299 372 434 531 645 709 6 7/27/1928 3.38

48-hr 118 138 153 178 204 222 275 342 399 487 566 655
24-hr 112 131 143 165 188 204 250 340 360 439 511 589
1hr 108 123 134 156 177 182 235 291 338 4413 480 554 7 9/12/1938 3.34
b 097 113 124 143 183 177 247 270 313 382 445 542
Bhr 084 098 107 124 141 153 188 232 270 320 383 442
hro 072 084 082 106 121 131 160 198 230 281 327 377 8 8/7/2007 3.33
2hr 085 076 083 096 109 118 145 180 209 255 205 342
Thr 053 061 067 078 088 095 117 146 169 206 240 277 -
30-mn 041 048 052 061 069 075 093 115 133 162 189 218 9 2/28/2011 3.09
1&min 030 035 038 045 051 055 068 084 097 113 138 159
10-min 024 028 030 035 040 043 052 0685 076 092 107 124 o
Smn 013 015 047 019 022 024 030 037 043 053 081 071 10 2/6/2008 2.5

*SIGNIFICANT SNOW MELT



P

WHY A 100 YEAR FLOOD EVENT?

»2-20-11  RAIN (.93")

o 2-21-11 ICE AND RAIN STORM (.53”) , DEVELOPED
FALLEN BRANCHES

°2-25-11  BLIZZARD 10”- 12" OF SNOW
s 2ol lE | PAIN ésre

_..,._! o |




VER DITCH

* CONNECTS TO CAHOON CREEK

* TRIBUTARY AREA

e 2,200 ACRES

e 100 YEAR FLOW
« 729 CFS
- 330,000 GALLONS/MIN

- VOLUME OF WATER IN OLYMPIC
SIZE POOL - <2 MINUTES

e WESTLAKE & N.O.

Legend



DOVER DITCH @ DOVER
CENTER

UPSTREAM DOWNSTREAM



UPSTREAM @ SHERWOOD DR. NORTH OF HOLLYWOOD DR.



NORTH OF HOLLYWOOD DR. WEST OF HOLLYWOOD DR. @ BEND
UPSTREAM FROM HOLLYWOQOD
LATERAL






* PRIVATE BRIDGES ANALYZED
o« CAPACITY
e HEIGHT

* CONCLUSION- IF THE
BRIDGES ARE REMOVED THE
WATER LEVEL (100 YEAR
RAIN) WILL BE MINIMALLY
LOWERED

e DOVER CENTER
e WESTOWN

e SHERWOOD

e HOLLYWOOD

e HARDING




 RE-GRADING OF DOVER DITCH

°* THE EXISTING PROFILE OF THE DITCH IS NOT UNIFORM
AND IS UNEVEN.

* HYDROSPHERE ENGINEERING (ZWICK REPORT 2008)

e LEVELING OUT THE DITCH WILL NOT HELP WITH THE
FLOODING

e THE DITCH WAS HISTORICALLY STRAIGHTENED AND IS NOW
NATURALLY REESTABLISHING IT’S RIFFLE POOL PROFILE

ROCKS &
PEBBLES




SESSssssssssenan : - — D

DOVER DITCH LOWERING

DITCH CAN NOT BE LOWERED DUE TO FLAT
SLOPE AND FEDERAL ENVIRONMENTAL
REGULATIONS IN PLACE

CAHOON CREEK TO HARDING- FLAT
e DOWNSTREAM SECTION- 2,000 FEET

. .15% SLOPE
s e ENIIL OF O EEED s
o UPSTREAM SECTION-5,000 FEET S P m
. .04% SLOPE e e
- TOTAL FALL OF 2 FEET P
= (100 = 100) = 100 = (50 = 100) = 100

= [0 = 50



HOLLYWOOD / DUNFORD AREA

DOVER DITCH

* DOVER DITCH
* EHLE LATERAL
o 242 ACRES

PHOTO #2

PHOTO #3
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TRAWBERRY

LANE AREA

» KIRK LATERAL
e CONNECTSTO

N

CAHOON CREEK

» TRIBUTARY AREA i[5

« 615 ACRES
- WESTLAKE & N.O

NORTH OLMSTED




UPSTREAM @ ROSE ROAD DOWNSTREAM @ STRAWBERRY LANE



KIRK LATERAL & DOVER
DITCH
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STORM SEWER DESIGN

e PRIMARY STREETS- 10 YEAR STORM
e SECONDARY STREETS-5 YEAR STORM
e RETENTION BASIN- 10 YEAR STORM

e COUNTY CULVERTS- 25 YEAR STORM



SHERWOOD RETENTION BASIN SOUTHBRIDGE RETENTION BASIN



o STORM SEWER
e DOWNSPOUTS

e FOUNDATION DRAIN Overland to Drainageway Stand Pipe Vent
r (or connect to storm sewer
e SUMP PUMP \\ service) T e s
e YARD/DRIVEWAY DRAINS \ — =~/ ~
: : < Foundation Drain Sump Pump
\ /. and Roof Downspouts Properly

* SANITARY SEWER @}J} P [ | B Se":f |
« SHOWERS - L/  Swel.
e SINKS -
e TOILETS st
« WASHING MACHINE /

-~ House Storm
Sewer Lateral

[ Foundation Drain House Sanitary /

to Sump Pump Sewer Lateral

® FLOOR DRAINS Sanitary Sewer Main /Storm Sewerh>
e STORM OR SANITARY




—BASEMEN
- STORM WATER INFILTRATION

1. EXCESSIVE WATER AT FOUNDATION
COMPROMISED FOUNDATION DRAIN
SUMP PUMP FAILURE

GRAVITY TIE

COMPROMISED DOWNSPOUT LEADER
POOR GRADE AT FOUNDATION

2. COMPROMISED WATERPROOFING /
BACKFILL

3. COMPROMISED STORM CONNECTION

* SANITARY BACK-UP




— /
NT

W Power Loss

W Power Loss/
Down Spout Leader

[0 Down Spout Leader

O Sump Pump

B Storm Connection
Blocked

W Gravity Tie

M Flooded Basement
w/o Dye Test




2-6-08 RAIN EVENT

ADDRESS MAP — THE CITY OF WESTLAKE
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" PREVIOUS DYE TEST RESULTS

Previous Dye Testing Results
[ Downspout Leaders [ 1Gravity Tie

Sy 7 ale
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* |[F THE DOWNSPOUT LEADER IS
COMPROMISED WATER IS NOT
DRAINED AWAY FROM THE
HOUSE AND CONTRIBUTES TO
BASEMENT FLOODING




GRAVITY TIE

STORM MAIN IS IN SURCHARGE CONDITION
DURING MAJOR RAIN EVENTS

WATER MIGRATES UP THE STORM CONNECTION

WATER FLOODS THE BASEMENT
e FOUNDATION DRAIN
e FLOOR DRAIN (IF CONNECTED TO STORM)



= /;jjf; T

GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE BASEMENT FINISH GRADE

FLOOR DRAIN
O FOOTER TILES
HOUSE
STORM MAIN CONNECTION

RAIN EVENT CAUSES INCREASE FLOWS
IN DITCH




P

GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE

FINISH GRADE BASEMENT
FLOOR DRAIN

HOUSE
STORM MAIN CONNECTION

O FOOTER TILES

n

AS RAIN EVENT PROGRESSES DITCH FLOW
INCREASES AND STORM MAIN FLOW
INCREASES



P

GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE

FINISH GRADE BASEMENT
FLOOR DRAIN

HOUSE
STORM MAIN CONNECTION

O FOOTER TILES

"

DITCH WATER ELEVATION INCREASES AND
STORM MAIN BECOMES SURCHARGED



P —

GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE

FINISH GRADE BASEMENT
FLOOR DRAIN

HOUSE
STORM MAIN CONNECTION

O FOOTER TILES

"

AS STORM MAIN SURCHARGES WATER
MIGRATES UP THE STORM CONNECTION



/

/

GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE

STORM MAIN

BASEMENT

FLOOR DRAIN

FINISH GRADE

HOUSE
CONNECTION

O FOOTER TILES

AS DITCH APPROACHES FLOOD STAGE WATER
FLOODS THE BASEMENT THRU THE FLOOR
DRAIN AND/OR FOUNDATION DRAIN. WATER

SEEKS THE FLOOD STAGE ELEVATION



-

Check valves on
- discharge lines

Existing footer tile' -
discharge to sump well

New sump well. Install primary sump pump.
| Connect primary pump to connection riser.

Install backup sump pump with discharge

"daylighted" to overland flow - (optional).

XTERIOR S
GRAVITY TIE DISCONNECT

Gutter downspout - connected to 4" downspout leader.

H Child-proof cover on sump well.

Capped connection riser

Clay cut-off wall
installed in utility
trench around
lateral

Downspout leader
connection - to be
made downstream

of sump connection

Remove existing gravity connection
to footer tile. Cap disconnected line
to footer tile. Install new connection
riser for primary sump discharge.

EXTERIOR SUMP PUMP and GRAVITY TIE DISCONNECT

6" storm cleanout riser
capped - below grade &
behind sidewalk.

City sidewalk - 5' wide x 4" thick

Ll

VA

Storm lateral

Connection to city storm main!



EXTERIOR SUMP PUMP and GRAVITY TIE DISCONNECT

—— Gutter downspout - connected to 4" downspout leader.

Check valves on

- Child-proof cover on sump well.
discharge lines

l[—~Capped connection riser.

6" storm cleanout riser
capped - below grade &
Fo— behind sidewalk.

City sidewalk - 5' wide x 4" thick

Clay cut-off wall
installed in utility

trench around

lateral

Downspout leader
connection - to be
made downstream

of sump connection

Storm lateral

Existing footer tile - D
discharge to sump well.
Remove existing gravity connection
to footer tile. Cap disconnected line
New sump well. Install primary sump pump. to footer tile. Install new connection
Connect primary pump to connection riser riser for primary sump discharge.

Install backup sump pump with discharge
"daylighted” to overland flow - (optional).




discharge to sump well.

New sump well. Install primary sump pump.
Connect primary pump to connection riser.
Install backup sump pump with discharge

EXTERIOR SUMP PUMP and GRAVITY TIE DISCONNECT

——Gutter di - to 4" leader.

Check valves on

Child-proof cover on sump well.
discharge lines

c o corinaiion i 6" storm cleanout riser
Bppod connaction riger. capped - below grade &
behind sidewalk.

City sidewalk - 5' wide x 4" thick

Clay cut-off wall
installed in utility

trench around
lateral

Downspout leader
connection - to be
made downstream

i| of sump connection

Storm lateral

Remove existing gravity connection
to footer tile. Cap disconnected line
to footer tile. Install new connection

Connection to city storm main’
riser for primary sump discharge




XTERIOR SU
GRAVITY TIE DISCONNECT

Existing footer tile -
discharge to sump well.

; Check valves on
H discharge lines

New sump well. Install primary sump pump.
Connect primary pump to connection riser.
Install backup sump pump with discharge
"daylighted" to overland flow - (aptional).

EXTERIOR SUMP PUMP and GRAVITY TIE DISCONNECT

Gutter downspout - connected to 4" downspout leader

Child-proof cover gn sumpwel. = 6" storm cleanout riser
apped connection riser. capped - below grade &
behind sidewalk,

City sidewalk - 5' wide x 4" thick

Clay cut-off wall
installed in utility
trench around
lateral

Downspout leader
connection - to be
made downstream

of sump connection

Remove existing gravity connection
to footer tile. Cap disconnected line
to footer tile. Install new connection
riser for primary sump discharge.

Connection to city storm main’




¢ RESULTS FROM THE

SANITARY SEWER BEING
SURCHARGED.

* WATER FROM THE SANITARY
SEWER BACKS UP THRU THE
CONNECTION AND FLOODS
THE BASEMENT:

e FLOOR DRAINS
e BASEMENT TOILET
e BASEMENT SHOWER




SANITARY INFILTRATION & INFLOW

* SOURCES OF STORM
WATER IN SANITARY MAIN

e CROSS-CONNECTIONS
e INFILTRATION

e INFLOW

o COI\/IBINED SEWER

5|

W

7L\ \\\

CROSS-CONNECTION

PPPPPPPP




ASTE WATER TREATMENT PLANT

* FOUR CITIES

* WESTLAKE e Al
e BAY VILLAGE \
e ROCKY RIVER ]
e FAIRVIEW PARK
[
* AVERAGE FLOW RATE e
e WESTLAKE 5 MGD - ;

e TOTAL PLANT 13 MGD

o 2-28-11 FLOW RATE
e TOTAL PLANT 170 MGD
e RECORD FLOW RATE

e 82 MILLION GALLONS
TREATED IN 24 HOURS




STAND PIPE

INSTALLED WITHIN FLOOR
DRAIN

HEIGHT OF THE STAND PIPE IS
DICTATED BY PREVIOUS
FLOODING STAND PIPE ——» :.

ALLOWS WATER TO SEEK THE
SURCHARGED ELEVATION

ALL SANITARY FACILITIES MO9S}
NEED TO BE PROTECTED

\“i‘iﬂ.@ii
IF SANITARY PIPE IS DAMAGED /
BELOW THE SLAB THIS WILL

PO LSTORSEWAGE BACK LR T St AT DS
FLOOD GUARD BRAND Bip
e Plumbingsupply.com

SURCHARGE WATER LEVEL
-



" EXTERNAL BACKWATER VALVE

* BENEFITS
e FLAPPER ACCESSED THRU RISER, MH NOT REQUIRED
e PIPES UNDER THE HOUSE NOT SUBJECTED TO PRESSURE

* BRANDS
e CLEAN CHECK (75 PSI MODEL AVAILABLE IN 4 MONTHYS)

e CANPLAS (CURRENT MODEL IS RATED AT 60 PSI)

Ground Level Access

(Fig. &) Demonstration of flow:

The Clean Check® assernbly includes: (1) lower
collar with flapper, (2) upper collar & (3) valve
beody. When water flows through the systam
{green arrows), the flapper opens allowing
waste to flow from the homesbullding to the
sewel. In the event of a backup (red arrows),
the flapper will sedl preventing sewage backup
Inito your hamesbuilding.




 IwPROPERWATER
MITIGATION FOR STORM
WATER SURCHARGE

STAND PIPE (USE FOR SANITARY ONLY)
e FLOOR DRAIN IS PROTECTED

e BASEMENT WILL FLOOD FROM
FOUNDATION DRAIN

SUMP PUMP WITHOUT GRAVITY TIE
DISCONNECT

e BASEMENT WILL STILL FLOOD SINCE THE
GRAVITY TIE IS NOT DISCONNECTED



SUMP PUMP WITH GRAVITY TIE
* BASEMENT WILL STILL FLOOD FROM THE FLOOR DRAIN

FOOTER TILES

_______________

GRAVITYTIE— |
| SUMP PUMP

 CREEK

HOUSE
"7 "7"CONNECTION ~

o




I\/IAJOR FLOOD EVENT

THE FEDERAL GOVERNMENT DETERI\/IINED
THAT ELOODS CAN NOT BE STOPPED

RECOMMENDATIONS

e FEDERAL AND STATE
- BUY FLOOD INSURANCE

RE NATIONAL
FLOOD FLOOD
A

LERT INSURANCE
e CITY OF WESTLAKE (=" rrocram

- FLOOD PROOF YOUR HOUSE
« MITIGATING WET OR FLOODED BASEMENT

BROCHURE — INFORMATION AND SOLUTIONS //%‘ﬁ\ﬂ\\'

DEPARTMENT OF ENGINEERING WEB PAGE @ *
www.cityofwestlake.org

—e— o[




" DYE TESTING PROG

* FREE TOALL RESIDENTS

* SERVICE DEPARTMENT
LOCATES -CLEANOUTS

* DEPARTMENT OF
ENGINEERING

* SIMULATE ARAIN EVENT BY
PLACING DYE AT VARIOUS
DOWNSPOUTS

o TELEVISE PLUMBING LINES IF
NEEDED

* RECOMMENDATIONS GIVEN




THE END

* QUESTIONS OR COMMENTS

Ce[e6mtmg 200 %ars

% t o ¥
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