BASEMENT FLOODING
2011

ROBERT P. KELLY, P.E.
DIRECTOR OF ENGINEERING
CITY OF WESTLAKE

440-617-4145




MAJOR RAIN EVENTS

60 MIN 5 MIN SANITARY PEAK
TOTALRAIN | INTENSITY INTENSITY | FLOW RATE-WWTP
RAIN EVENT (IN) (IN/HR) (IN/HR) (MGD)
2/28/2011 2.09* 0.67 2.28 170
4/4/2011 1.3 0.6 0.27 101
4/25/2011 1.65 0.58 2.16 151
5/25/2011 1.69 1.49 7.8 139




e 7 OUT 11 IN LAST 20 YEARS

o 2-28-11 RAIN EVENT
* 25-50 YEAR STORM EVENT

STORICAL RAIN EVENTS

* 100 YEAR FLOOD EVENT

Duration  2-month 3-month 4-month 6-month 9-month 1-year 2year S-year 10-year 25-year S0-year 100-year

10-day
S-day
12-hr
48-hr
24-hr
18-hr
12-hr
6-hr
3-hr
2-hr
1-hr
30-min
15-min
10-min
5-min

1.70
137
1.26
1.18
1.12
1.06
097
0.84
0.72
065
0.53
0.41
0.30
0.24
0.13

205
154
148
1.38
131
123
113
0.98
0.84
0.76
0.61
048
0.35
028
0.15

Rainfall (inches) for given recurrence interval

2.36
1.86
167
1.53
143
1.34
1.24
1.07
0.92
0.83
0.67
0.52
0.38
0.30
017

278
215
1.94
178
1.65
1.56
143
124
1.06
0.96
0.78
0.61
045
0.35
0.19

319
247
223
204
1.88
1.77
163
141
121
1.09
0.88
069
051
040
0.22

3.47
2.69
2.42
222
2.04
1.92
177
1.53
1.3
1.18
0.96
0.75
0.55
0.43
0.24

4.29
13
299
2.75
2.50
2.35
217
1.88
1.60
145
1.17
0.93
0.68
0.52
030

534
423
32
342
310
291
270
232
1.98
1.80
146
115
0.84
065
0.37

6.17
4.95
4.34
3.99
3560
3.38
313
270
230
209
1.69
1.33
0.97
0.76
0.43

7.30
5.96
a3
487
439
4.13
3.82
329
281
2.55
206
1.62
1.19
0.92
0.53

819
682
6.15
5.66
A
480
445
3.83
327
296
240
1.89
1.38
1.07
061

9.14
7.74
7.08
6.55
5.89
5.54
5.12
4.42
377
342
21
2.18
1.59
1.24
0.71

TOP 11 RAIN EVENTS
IN 100 YEARS

1 9/7/1996 4.59
2 8/20/2005 3.55
3 8/13/1994 3.55
4 5/24/1955 3.36
5 10/15/1954 3.36
6 7/27/1928 3.38
7 9/12/1938 3.34
8 8/7/2007 3.33
9 2/28/2011 2.28*
10 2/6/2008 2.5%
11 5/25/2011 7.8*
*SIGNIFICANT SNOW MELT

5 min duration
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TYPES OF FLOODING

o STREETS
* REAR YARDS

* BASEMENTS
e STORM WATER
e SANITARY BACK-UP




' 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
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STREET FLOODING

* OCCURS WHEN THE RAIN
EVENT EXCEEDS THE
CAPACITY OF THE STORM
MAIN

* CURB INLETS ARE FULL OF
DEBRIS

e Leaves

e Grass

e Branches
e |ce




EAR YARD DRAINAGE

* WESTLAKE IS FLAT

* REAR YARD SWALES ARE
BLOCKED BY LANDSCAPING

* MANY LOTS ARE SHAPED LIKE
A BOWL

°* YARD DRAINS REQUIRE
MAINTENANCE

* MANY LOTS WERE BUILT
WITHOUT DRAINAGE




HOUSE PLUMBING

* STORM SEWER
e DOWNSPOUTS

o FO U N DATI O N D RAI N uvenanu utaturatlnageway Stand Plpe Vent
A SU M P P U M P S?ernf;‘ltégl;ec 0 storm SEWGI’
« YARD/DRIVEWAY DRAINS \\ ; jj<f> _________ .
f I “‘-; rounaauon Uldlll DU”I i‘Ulll
\ | —m ""2‘?.;‘;"2”";"”?%“‘Zﬁife“"
- SANITARY SEWER \ | [/ Comesosms
» SHOWERS T —— .
o SINKS s LL S SO B |
o TOILETS el L
e WASHING MACHINE f f
/ Foundation Drain House Sanitary / 2\
to Sump Pump Sewer Lateral AN K
* FLOOR DRAINS Sanitary Sewer Main —/Smfm Sawer Main\

e STORM OR SANITARY



BASEMENT FLOODING

» STORM WATER INFILTRATION S,

- COMPROMISED FOUNDATION DRAIN
- SUMP PUMP FAILURE

GRAVITY TIE

COMPROMISED DOWNSPOUT LEADER
POOR GRADE AT FOUNDATION
COMPROMISED STORM CONNECTION

* SANITARY BACK-UP




—7005 ESTATE

ASEMEN

FLOOD STUDY

B Power Loss

@ Power Loss/
Down Spout Leader

O Down Spout Leader

O Sump Pump

M Poor Grade

B Storm Connection
Blocked

B Gravity Tie

M Flooded Basement
w/o Dye Test




* |[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)
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FLOODING WITH GRAVITY TIE

* BRETTON WOODS

* HOLLYWOOD / DUNFORD
* CANTERBURY ROAD

e HILLIARD BLVD.

* WESTHILL / ALLEN

* MELROSE / MAYBELLE

* HORSESHOE

* LOWER DOVER



GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE BASEMENT FINISH GRADE

/
FLOOR DRAIN
O FOOTER TILES
HOUSE
I STORM MAIN CUNNECITION \ I

RAIN EVENT CAUSES INCREASE FLOWS
IN DITCH
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GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE e FINISH GRADE
/
FLOOR DRAIN
HOUSE
L STORM MAIN - ; NI LA L

O FOOTER TILES \

AS RAIN EVENT PROGRESSES DITCH FLOW
INCREASES AND STORM MAIN FLOW
INCREASES
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GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE BASEMENT FINISH GRADE
/
FLOOR DRAIN
O FOOTER TILES
HOUSE
I STORM MAIN f SHBINEAIILIOLE |

DITCH WATER ELEVATION INCREASES AND
STORM MAIN BECOMES SURCHARGED
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GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE BASEMENT FINISH GRADE
@
FLOOR DRAIN
O FOOTER TILES
: HOUSE
i STORMMAIN =~ o2 el oty ket 1

AS STORM MAIN SURCHARGES WATER
MIGRATES UP THE STORM CONNECTION
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GRAVITY TIE-BASEMENT FLOODING

FINISH GRADE . BASEMENT. = FINISH GRADE

" FLOORDRAIN
£ ' £ O FOOTER TILES

HOUSE
E _ STORM MAIN ' CONNECTION -

AS DITCH APPROACHES FLOOD STAGE WATER
FLOODS THE BASEMENT THRU THE FLOOR
DRAIN AND/OR FOUNDATION DRAIN. WATER
SEEKS THE FLOOD STAGE ELEVATION
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XTERIOR SUM
GRAVITY TIE DISCONNECT

EXTERIOR SUMP PUMP and GRAVITY TIE DISCONNECT

Gutter downspout - cannected to 4" downspoul leader.

c_nenl valves on Child-proof cover on sump well, 6" storm cleanout riser
discharge lines f- Capped connection riser. capped - below grade &
] bahind sidewalk

B Clay cut-olf wall -
installed in ulility

trench argund
L\ lateral

Downspout leader
connaclion - lo be
made downstream
of sump connection

City sidewalk - 5" wide x 4" thick

I I

Existing footer
discharge to sump well,
Remove existing gravity connection
10 footer tle. Cap disconnected line i .
New sump well. Install primary sump pump. 1o footer tile. Install new connection Connection Lo city storm main’
Connect primary pump 1o connection riser. riser for primary sump discharge.

|Install Backup sump pump with discharge
“dayli " 1o My - d R
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XTERIOR SUM
GRAVITY TIE DISCONNECT

EXTERIOR SUMP PUMP and GRAVITY TIE DISCONNECT

|

| |
|

‘ Gutter d pout - o4 g laader.

|

|

|

B
s
Check valves on  chad.oroof cover an sump wall pe : (e
- discharge lines Capped connection riser, cappad - below umr: 2
| — behind sidewalk.
| Jr— City sidewalk - 5' wida x 4" thick
| —1 7
—§ Clay cut-off wall
installed in ulility
| b

T ]
e Neocharoir 7]

| Downspout leader
connection - to be
made downstream
of sump connection

Storm lateral

Existing fooler e -
discharge to sump well.

Remove existing gravity connection
to footer tile. Cap disconnected line . .
New sump well. Install primary sump pump. 10 fooler lite. Install new connection Connaction 1o ity storm main

Connest primary pump to conneclion riser riser for primary sump discharge. |
Install backup sump pump with dischargs |
“gaylighted” 1o overiand flow - (optional ). |




Gutter ¢

~EXTERIOR SUM
GRAVITY TIE DIS

EXTERIOR SUMP PUMP and GRAVITY TIE DISCONNECT

discharge lines

Check valvs en  Chig.proof cover on sump wel

‘Capped connection riser

6" storm cleanout riser

capped - balow grade &

[0

New sump well. Install primary sump pump.
Connect primary pump 15 Connection riser.

| Install backup sump pump with discharge

| "dayli 1o Pow -

Exigting footer til -
discharge to sump well

Downspout leader

connection - to be

W made downstream
of sump connecion

Remove existing gravity connection
to looler tile. Cap disconnectad line
to footer tile. Install new connection
niser for primary sump discharge.

behind sidewalk
Cily sidawalk - 5 wide x 4 thick
Clay cut-off wall " N XY ——
installed in utility
trench arcund
lateral

£

MP.
NECT

Storm lateral

Connection o city storm main’
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XTERIOR SU
GRAVITY TIE DI NNECT

i New sump wall. Install primary sump pump,

| Gonnect primary pump o connection riser,

|Install backup sump pump with discharge
o © .

EXTERIOR SUMP PUMP and GRAVITY TIE DISCONNECT

Gutter - d 1o 4" leader,

Check valves on

hild-proof cover on sump well. )
" 6" storm cleanout riser

FCapﬁdmm riser. £appad - below grade &

behind sidewalk

City sidewalk - 5 wide x 4 thick

Glay cut-off wall
installed in wtility
trench around
lateral

Downspout leader
| connection - lobe
| made downstream

ol sump connection

descharge 1o sump well.

Remove existing gravity connection
1o footer tile. Cap disconnected ine
1o footer tile. Install new connection
riser for primary sump discharge.

fow -
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SANITARY SEWER BACK UP

@ 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




I I!LOODING WITH SANITARY

SEWER BACK-UP

* LOWER DOVER DOVER CENTER

* CEDARWOOD

* BERKELEY ESTATES (ELMWOOQOD, CHESTNUT ...)

* CANTERBURY ESTATES (SALEM PKWY & RADCLIFF)

* HILLIARD BLVD
e CANTERBURY / COLUMBIA



SANITARY INFILTRATION & INFLOW

* SOURCES OF STORM
WATER IN SANITARY MAIN

e CROSS-CONNECTIONS
e INFILTRATION

e INFLOW

e MANHOLE VENTS




ASTE WATER TREATI\/IENT PLANT

* FOUR CITIES
e WESTLAKE
e BAY VILLAGE
e ROCKY RIVER
e FAIRVIEW PARK

* AVERAGE FLOW RATE
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

3 - S R -
B W -
k 5 - ey . »

Fairview Park
Rocky River
Bay Village
Westlake

Ratio between

Peak WWF &
ADWF

7-23
5-92
4.97
2.99




2-28-11 RAIN EVENT

ThT"L M“‘ o rﬁfffépn;: ﬂﬂm,
sl Kovee WWTF Torhe Riwfal] an 2/2Tt0N = 2.27 mches

(TOTALWFLUBNTFLOW T
S e pmT T —

 ofes/eon. ot 3se dm

Lo — _ 27 ﬁﬂﬂ;ﬂ;r NaiTha w—

202 dealon + Galeod X

Q
1

302 Bewehel +EJ.-»4-'1

134

| ToTAL M LuENT FLOW wan v et e Tww] p | o




4-25-11 RAIN EVENT
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5-25-11 RAIN EVENT
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STAND PIPE

INSTALLED WITHIN FLOOR
DRAIN

HEIGHT OF THE STAND PIPE IS
DICTATED BY PREVIOUS Bl surcrarce warer teve
FLOODING STAND PIPE ———» -

ALLOWS WATER TO SEEK THE
SURCHARGED ELEVATION

ALL SANITARY. EACILITIES  "20"7 =,
NEED TO BE PROTECTED

THREADS FOR STAND PIPE

P

IF SANITARY PIPE IS DAMAGED /

BELOW THE SLAB THIS WILL

NOL STOE SEWAGE BACK UF, R AL ST TE S
FLOOD GUARD BRAND B

e Plumbingsupply.com



ACKWATER VALVE |

o 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)
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, () upper collar & (3) valve
bedy. When water flows through the

(green arrows), the flapper opens allowing
waste to flow from the hometullding to the
sewer. In the event of a backup (red arrows),
the flapper will seal preventing sewage backup
Inito your home/bullding.




! IMPROPER WATER

MITIGATION FOR STORM
WATER SURCHARGE

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

e BASEMENT WILL FLOOD FROM
FOUNDATION DRAIN (STORM)

* SUMP PUMP WITHOUT GRAVITY TIE
DISCONNECT

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



P—————

SUMP PUMP WITH GRAVITY TIE

* BASEMENT WILL STILL FLOOD FROM THE FLOOR DRAIN

FOOTER TILES ;

o A AP PPN 1 |
: : .
I FLOOR DRAIN l ,
| S | | ip B
———————————— 1 | | e,
i - : 2,07
GRAVITY TIE— |

i SUMP PUMP \
D LE m {

E r"-'m;.
242 L2
28 @




'!I\/IAJOR FLOOD EVENT

SIERAR T,
r-sq/_““"’)---._

o THE FEDERAL GOVERNMENT DETERMINED
THAT FLOODS CAN NOT BE STOPPED

* RECOMMENDATIONS
e FEDERAL AND STATE

« BUY FLOOD INSURANCE BE \ NATIONAL
Gl
» CITY OF WESTLAKE (=) rroeram

- FLOOD PROOF YOUR HOUSE
« MITIGATING WET OR FLOODED BASEMENT

, ‘1«\’3.5" T SN
BROCHURE — INFORMATION AND SOLUTIONS 1 Z Z SO
. DEPARTMENT OF ENGINEERING WEB PAGE @ '\ /I%/'?
www.cityofwestlake.org ‘ \
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DYE TESTING PROGRAM

* FREE TO ALL RESIDENTS

* SERVICE DEPARTMENT LOCATES - :
CLEANOUTS |

o TEST PERFORMED BY THE
DEPARTMENT OF ENGINEERING

* SIMULATE A RAIN EVENT BY
PLACING DYE AT VARIOUS
DOWNSPOUTS

* CCTV INSPECTION OF STORM
CONNECTION AND OTHER
PLUMBING IF REQUIRED

* RECOMMENDATIONS GIVEN




2011 DYE TESTING

* DYE TESTS PERFORMED AS OF 6-8-11
e >400

* OUTSTANDING TESTS THAT NEED TO BE
COMPLETED

e 200




BASEMENT FLOODING

ENGINEERING

HYDRAULIC MODELING OF THE INTERCEPTOR AND MAJOR SANITARY TRUNK LINES (URS)
IDENTIFY TRENDS FROM THE DYE TESTING RESULTS

CONSULT WITH PROFESSIONALS IN THE REDUCTION OF I/l

TEST BACKWATER VALVES AND CONSULT WITH THE MANUFACTURE'S

EXPLORE FURTHER I/l REDUCTION TECHNIQUES

- MANHOLE INFLOW DISHES

MAINTENANCE

BRUSH AND DEBRIS ALONG DOVER DITCH WAS REMOVED
VARIOUS STORM MAINS AND CATCH BASINS WERE CLEANED

RESEARCH (FIELD CREWS DURING MAJOR RAIN EVENT)

SANITARY MANHOLES ARE MONITORED AND THE FLOW LEVELS ARE RECORDED FOR
ANALYSIS

OBSERVE HOW THE INFRASTRUCTURE REACTS DURING THE RAIN

ENFORCEMENT

MANDATORY DYE TEST FOR ALL WATERPROOFING PERMITS

INSPECTION TO VERIFY ALL DEFICIENCIES IDENTIFIED DURING DYE TEST ARE
ADDRESSED,

EDUCATION

DYE TESTING
“MITIGATING WET BASEMENT BROCHURE”



WWTP HYDRAULIC ANALY SIS

* URS
* REVIEW CHANGES TO THE WWTP MADE IN THE LATE 90’S

* HYDRAULIC MODEL
e ALL CITY'S INTERCEPTORS AND MAJOR TRUNK LINES

o WESTLAKE
« INTERCEPTOR Wt Eevaton Prfla: Node WITP_Snucurst - 1062
« SANITARY TRUNK LINES i KN I M 3 i i
= ” v e j.j S |1 t =
- COLUMBIA O SO S | - || B
- CANTERBURY
- DOVER CENTER
- CAHOON
- BASSETT
- CROCKER




/ﬁKWATER VALVE TESTING

* CLEAN CHECK VALVES INSTALLED PREVIOUSLY
FAILED

e FLAPPER WAS ONLY RATED AT 5 PSI

* MANUFACTURER REDESIGNED THE FLAPPER
TWICE

e 15PSI
e >50 PSI

* THE 6” (15 PSI MODEL) WAS TESTED BY
DEPARTMENT OF ENGINEERING

e FLAPPER HELD WITH 17.5° OF WATER

o THE DEPARTMENT OF ENGINEERING WILL
INFORM ALL RESIDENTS WITH LOW PRESSURE
RATED FLAPPERS TO HAVE THEM REPLACED.




MANHOLE I/l

* VENTED LIDS IN AREAS
WITH FLOODING
CONTRIBUTE STORM
WATER TO SANITARY

* INFLOW DISH REDUCE
INFLOW INTO MANHOLE




" MAINTENANCE

* ENGINEERING DEPARTMENT
* WORK ORDERS

* COMPLAINTS
* DYE TESTING
* CONSTRUCTION

* SERVICE DEPARTMENT

MAJOR DITCHES

CULVERTS

29 CITY RETENTION BASINS
STORM MAINS

CURB INLETS

SANITARY MAINS




TURE PROJECTS

o WESTHILL / ALLEN SANITARY
REHABILITATION PROJECT

* CITY WIDE MANHOLE
REHABILITATION PROJECT

* SANITARY MANHOLE INFLOW
DISH PROGRAM

» CITY WIDE FLOW METERING
PROJECT

* BRADLEY ROAD RELIEF DITCH
EXTENSION

* MODIFICATIONS IF REQUIRED
TO THE WWTP




FUTURE PROGRAMS

* MAJOR DITCH INSPECTION

e ALL MAJOR DITCHES WILL BE
INSPECTED EVERY 2 YEARS

* RETENTION BASIN INSPECTION

o ALL 350 PRIVATE BASINS WILL
BE INSPECTED EVERY 3 YEARS
- CAPACITY RESTRICTION ISSUES
« FUNCTIONALITY
- CLEAN WATER
- MAINTENANCE




THILL / ALLEN
REHABILITATION

e UNITED SURVEY INC.

» SANITARY MAINLINE
REHABILITATION
e CHEMICAL GROUTING
e SECTIONAL LINING
» SANITARY MANHOLE
REHABILITATION
« GRADE RING SEALING
e VENTED LIDS
» SANITARY CONNECTION
REHABILITATION
« CURED IN PLACE PIPE-SANITARY

e POINT REPAIRS- BOTH STORM
AND SANITARY

e CLEANING STORM CONNECTIONS
o STORM MAIN REHABILITATION
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LATERAL LIMIMG (MAIN TC CD:

IMETALL SadITARY CLEANOUT
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SRMITARY LATERAL POINT REPALR
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SANITARY LATERAL CLEAHING
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LATERAL CHEMIZAL GROUT

FOR REFEREMIE OKLY., THE

THIS PLAKN [S

SUBSEQUENT FIGUREEZ EHALL BE LUSED TD
DETERMINE THE ACTUAL WORK TO BE
FERFORMET AT EALCH HOJSE.



“CiHTY WIDE MANHROLEE™
REHABILITATION PROJECT

* 30%-50% OF 1I/1 IS FROM SANITARY MANHOLES

* INSPECT ALL 2500 SANITARY MANHOLES IN THE
CITY

e UTILIZING IN HOUSE STAFF
e STRUCTURAL ISSUES

Leaking
Manhole
Ringes
Cycle
Loading [
From (3=
e |/l ISSUES el
Infiltration
Through
Loos
Martar
Leaks
Around
Stubouts

%

=
-

T

* REHABILITATION PROJECT (PHASE 1)
e OUT TO BID SPRING 2012

Comparison of I/| Contribution vs. Cost of Rehabilitation
60%
45 45 L
40 50%
-40%
= 30%
=10%

-0

Tk

Mainlines Manholes Service Laterals
W |/l Contribution M Cost of Rehabilitation



PROGRAM

* TARGET AREAS WITH
SEVERE FLOODING

* INSTALLED BY CITY
FORCES
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e NO SPECIAL SKILL

* IMMEDIATE RESULTS

=Ty
&

UCBBE TN -
e

5C0141E




FALL 2011 — SPRING 2012
23 FLOW METERS

* 60 DAYS OF
MONITORING

SUB-BASINS FROM
EACH OF THE MAJOR
TRUNK LINES

e CLAGUE

e COLUMBIA
CANTERBURY
DOVER CENTER
CAHOON
CROCKER / BASSET

PRELIMINARY :
ESTIMATE

e $130,000

ITY WIDE FLOW METERING

SANITARY DRAINAGE AREA MAP — CITY OF WESTLAKE
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“BRADLEY ROA

DITCH

* EXTEND DITCH TO

MALLARD COVE

* INCREASES STORM

CAPACITY ON
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WTP MODIFICATIONS

© COLLECTION SYSTEM WAS MODIFIED AT HEADWORKS

* OVERFLOW WEIR ELEVATION WAS MODIFIED(2000)
e 603.8’ TO 605.29’ T.0.P. OF INTERCEPTOR 604.87’
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THE END

» QUESTIONS OR COMMENTS
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