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Wet Weather Requirements

e Two consent orders with
the State of Ohio
— Separate Sanitary Overflow
— Combined Sewer Overflow

Mayor, City Council Welcome Historic Ohio EPA Final Approval
of $2.5 Billion Plan to Reduce Sewage Overflows

(Columbus) Mayor Michael B. Coleman an
Environmental Protection Agency (EPA) ha

bring the City into compliance with two consent o
2002 and 2004.

making histor

“Columbus is again Y and leading the nation thanks to our hard
work with Ohio EPA to finalize our innovative plan to reduce sewer overflows,

improve our waterways and make basements drier for Columbus families,” said
Mayor Coleman. “This is rd a healthier, greener

a giant step forward towa
Columbus. Itis also an expensive project, so we must stay vigilant to do all we
can to keep water and Sewer rates affordable.”

8 N extensive affordabilit
hi MP in 2 i '
¥ 1,2016, date Ohio EPA set in its draft appro?rgi The deadiine S Phangs
This historic agreement is the
. result "
cl:::e:y mTlh Our partners a¢ Ohio EPA‘:f;:;:jCIw it and bngl_ltest e
Clor Tatyana A " i i
the plan 1 A rsh. “We main co

Since 2006, the City's Lo .
e W Income Discount P )
fatepayers living i Poverty who meet ty ::ﬁ.zr:l?:rfﬁf::i‘g::d a discount to
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Background/Timeline

Wet Weather
Management Plan
Sept Sept Dec
2004 2010 2015
-qo_ Ja. .Q, 1‘hHQ; .Gl 0, 16"%0, Qr-
August July July July  Jan Sept Sept
2002 2010 2012 2013 2015 2016
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Background/Timeline

WWTP
Expansion
Complete
Sept l Sept Dec
2004 2010 2015
-0- -0 - -0 Q0= 0- Q0" Q= 00—
August July July July  Jan Sept Sept
2002 2005 2010 2012 2013 2015 2016
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Background/Timeline

Sept Sept Dec
2004 2010 2015
-qo_ O JO; 1Gh!°r .Gl 0, .Ghﬂo_ OF-
August July July July  Jan Sept Sept
2002 2005 2010 2012 2013 2015 2016
OARS
Construction
Begins
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Background/Timeline

Request to
Explore
Integrated
Planning
Sept Sept Dec
2004 2010 l' 2015
August July July July  Jan Sept Sept
2002 2005 2010 2012 2%13 2015 2016
OEPA
Approved
Request
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Background/Timeline

THZ Q1Y LI

COLUMBUS

= 2P P DR M, R

Ohio EPA Approved
Plan; City Council

|

Sept Dec
2004 2015
-0, ) 0, 0~0. o~
August July Sept Sept
2002 2005 2015 2016
Cily-of Columbuz. Ceparimen] of Public Ulilie B I u e p ri nt I m ple me nt
The Integrated Flan and 2013 WWWMF Update Report Columbus BIueprin t
September 15, 2015 R ep ort
Submitted
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The Four Pillars
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Level of Service — Typical Year

e Typical year used for CSO

Location in the Overflows Allowed
Collection System in a Typical Year Run
OARS Overflow 4
Whittier Street Storm Tanks 0
Alum Creek Storm Tanks 0
Non-Downtown CSOs* 0
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Level of Service — Historical Recurrence

e 20-year scenario used to determine SSO, WIB and bypass compliance

Location in the Overflows Allowed
Collection System in a 20-Year Run

Targeted Level of Service

CSOs

Downtown CSOs* 2 10-Year

SS0Os and Manholes

All SSOs 2 10-Year
All Manholes 2 10-Year
All WIBs* 2 10-Year
Jackson Pike 0 10-Year
Southerly 12 1.4 Year
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Level of Service - Stormwater

e Quantity Control

— Do-no-harm for localized
flooding

— No increase in peak flow to
Streams

e Quality Control
— 20% Total Suspended Solids
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Roof redirection and Sump Pumps

e Target peak RDII flow reduction is
60-65% to achieve LOS

e Blueprint assumption

— 50% Roof redirection
Participation (with 50%
effectiveness due to potential

poor gutters condition) P

.. . Sump Pump
— 25% Sump pumps Participation Foundation Brain

(90% effectiveness)

Alley———

i
Sanitary Lateral—" |

Mainfine Sanitary
Sewer
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Pilot RDII Mitigation Tests

e Five Houses
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Al
LLEY MANHOLE
[a]

__ UGHTPOLE= — .

Lateral Flow Monitoring

GARAGE | .

APPLICATION .I'M ()
1
1

RDII Mitigation Technologies Tested

e Lateral Lining (LL)
e  Roof Redirection (RR)
e Traditional Sump Pump (TSP)

e Deep Sump Pump (DSP)

Controlled storms applied | s | i
¥ | ! il
e 3-month in the morning g g
| l,%l
e 1l-yearinthe evening i
- e
Water Application g i |
e 6 buffer around the house _ | -
* 6 buffer above lateral pipe ‘ |
I il
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House 1

: 764 E Whittier St - LL, RR, TSP, DSP

12.0 1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
11.0 ! ! ! ! . . . .
' ' ) : : i EXIStlng Condition
;:-;%Pmégié':‘/h” 9.9 gpm (0.51in/hr) L.
100 L SaMin. a 131 Min. 1290Gal e |Lateral Llnlng
1 1 1 1
o | | * Add Roof Redirection
90 T 1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
80 1t 1 1 1
1 1
Period 1 RDII Volume (Gal)
70 + Period 2
' ' , , ——12-30-15 Existing Condition (319/928)
L I I
=5 60 1 ' ! _ ' ' ——3-15-16 Lateral Lining (412/993)
] e (;};Zgénfhr) 5.0gpm (0.48 in/hr)
= 5.0 | |n: 2 148 Miin. 722 Gal 3-17-16 LL, 100% Roof Redirection (181/502)
8 501 T/
L 1 1
: : Technology Peak Flow | Volume
40 1 \ Reduction | Reduction
1 1
1 1
! ! ; LL 30-33% Not
3011 ! significant
1 1
1 1
ol ! ! Add RR (less 33% 45%
' q water
1 1 1 .
0l : applied)
1 1 1
| 1 I 1
1§ 1 S~ 1 “'——,-‘____‘
1 1 1 _— _
0.00 1.00 2.00 3.00 400 500 600 7.00 800 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00
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Traditional Sump Pump

L —J 15 215

NN ER RN EEEERN L

17.75
Front View Facing North

205

| .

Morth Perforations  e———
Basement
Wall l

Top View

14.25
Side View Facing West

Mote: Perforations only extend 15
inches below the basement floor.
The 4x6 connection is estimated fo
be 54 inches below the basement
floor.
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House 1: 764 E Whittier St

12.0 [] 1 1 1
L | |
1 1 1 1 . . o, .
N ! ! ! i EXIstlng Condltlon
10.0gpm (0.52 infhr) 9.9 gpm (0.51in/hr) ..
100 L 164Min. 645 Gal 131 Min. 1290Gal e Lateral Llnlng
5 —1 | I — |
o ! ! e LL + Traditional Sump Pump
90+ 1 : :
L | |
o g .
Period 1 I I RDII Volume (Gal) Pumped Water (Gal)
70 4 Period 2
: : . . ——12-30-15 Existing Condition (319/928)
: : : : ———3-15-16 Lateral Lining (412/993)
goot ! | | |
% : : : : ——3-16-16 LL, Tradition Sump On (375/963) (18/26)
Sl o
s | | | Technology Peak Flow | Volume
Lo i Reduction | Reduction
40 1 | :
| | : LL 30-33% Not
1 1 1 . s
304 0 ! significant
: : Add TSP Not Not
20 1 i i significant  significant
10 4 I \___ﬁ__ V4
0.0 — ; ; ; . . . . e . . . : : : . : : ; ; .

0.00 100 200 3.00 400 5.00 6.00 7.00 800 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00
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Deep Sump Pump Design

Grade Outside 780.50

 Draw groundwater table
down around the 4” x 6”
connection

Perforations of 3/8-inch diam-
eter holes spaced 3 inches
apart horizontally and 3 inch-
es apart vertically from the
top to the bottom of the sump
liner.

Basement Floor 776.09

4"xG" INV EL 774.61

_——
p——"

772.09 #k

{773.052}

Gravel Fil}/f

4-feet

Sump On 11.5-inches

l

15-nches
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House 1: 764 E Whittier St

120 1 ] ] 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1 M . . M
110 1 ! ! ' b EXIStlng Condltlon
| 10.0gpm (0.52in/hr) 9.9 .
N .9gpm (0.51in/hr)
164 Mip. 645 Gal 131 Min. 1290Gal e LL+TSP
100 4 —— o
1 1 1 1
D ! ! e LL+ DeepSP
90+ 1 I I
1 1 1 1
1 1 1 1
1 1 1 1
80 T : : : : Pumped
! ! Water
Period 1 RDII Volume (Gal) (Gal)
70 1 Period 2
’ : : . = 12-30-15 Existing Condition (319/928)
i E i ——3-16-16 LL, Tradition Sump On (375/963) (18/26)
= 60 %
% i i i ——5-2-16 LL, Arcadis Sump Pump On (347/872) (59/136)
% 50 4 : : I
o v Technology Peak Flow | Volume
1 1 - .
! ! Reduction | Reduction
a0 1 | \
: : LL 30-33% Not
1 1 . .fe
a0 1! ! significant
1
l Add TSP Not Not
I . .o . ..
20 1 1 significant  significant
1
. : Use Deep SP 12-13% 9%
J + 1 ! 1
N/
1
oo - - - @ @ o
000 1.00 200 3.00 400 500 600 7.00 800 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00
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House 2: 227 N Oakley Ave

I ] 1 ]
150" 14.1gpm (0.55in/hr) 14.0gpm ( 0.55in/hr)
140 +— - .
: : : RDII Volume (Gal) Pumped Water (Gdl)
13.0 ! ! !
: : : — 12-29-15 Existing Condition; (443/980)
12.0 | : |
: ' | ——4-25-16 Lateral Lining (368/1087)
11.0 ! ! !
Period 1 Period 2 ——4-12-16 LL, Tradition Sump Pump On; (373/1056) (#/69)
10.0
1 1 | . . ey
N ! e Existing Condition
’ 1 | 1
! : | e |L
. 801 | : I .
z | | . ¢ LL+ Traditional Sump Pump
7.0 1
- 1 1 1
L_EL' I l Technology | Peak Flow Volume
601 | i : Reduction Reduction
1 1 1
50 1 : : | LL 40% small storms Not
1 1 1 . . . e
[ ! [ More RDIl in large significant
40 . 1 1 1
| ' | storms
1 1 1
301 i i Add TSP 0% in small storm Not
50 | | ' | 15% in large storm significant
1 1
. : ! (basement flow
10 ! ! ! into sump)
' ' e
1 1
0.0 : T T T L— L— T T T 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00 16.00 18.00 20.00
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House 2: 227 N Oakley Ave

e Existing Condition
e LL+TSP
e LL+ DeepSP

Technology | Peak Flow Volume
Reduction Reduction

LL 40% small storms Not
More RDIl in large significant
storms

Add TSP 0% in small storm Not
15% in large storm significant

LL + Deep 13% in small storms  15%
SP 0% in large storms
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House 3: 985 Carpenter St — TSP, DSP (no LL)

e Existing Condition
e TSP
e DeepSP

Technology Peak Flow Volume
Reduction Reduction
TSP Not Significant 20%

Deep SP 30-37% 41%
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445 Terrace Avenue Site Plan

Additional monitor was placed at upstream end of the
lateral pipe

Technologies Tested:
e Traditional Sump Pump

e Traditional Sump Pump with a Pipe below foundation to collect
flow around the 4” x 6” connection
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House 4: 445 Terrace Ave — TSP, Modified SP Configuration

pod | i
12.0 A }_:
12.3gpm (0.52in/hr) ' )
64 Min. 787 Gal 12.0gpm (0.51in/hr)
110 , , 131Min. 1574Gal
! : ! ! RDIIVolume (Gal
10.0 A : : : : 8-3-16, Existing Condition, US Weir
90 A : : : : 8-3-16, Existing Condition, DS Weir  (177/327)
8.0 A i i i i ------- Calculated Lateral Flow
_— o | . Peak flow into lateral
8 60 o | e 29% of the peak in small storms
= Lo | i * 14% of the peak in large storms
Period 1 Period 2
sof
wp 4
1.0 - E :
0.0 | et .'.ﬂ'---..,-.-.-..--o,. B " - T ——

0.00 100 200 300 400 500 600 7.00 800 900 10.00 11.00 1200 13.00 1400 1500 16.00 17.00 18.00 1S5.00 20.00 21.00 22.00
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Modified Sump Pump Configuration

 Extend perforated pipe under
foundation to collect flow
around the 4” x 6” connection

Grade Qutside 778.73

Basement Wall
52-inches

3-inch perforated
pipe (with filter sock)

A 1 -
PROJECT: D1} Y45 TErRALE cOL. OHG /‘gsa;-\clr,“ ORITY
/

’
47x6" ..-4;, g
3 5 R
—»
l‘-‘

! 13 (8
== 3-Inch perforated -;-;-j.:.”r'"r ----- -y '

TP T
plpe (with filter I
sock) LA1s
| 4
|";

= vy

T VL

rew) | ) ﬂ—

1 ~
seae' | + 8 TUSAR T &S VL RN T

Z4.69 "

Basement Floor 774.85

-inches

-

mp OFf 4-inches

—

2-inches

4"x6" INV EL773.73

Gravel Fill
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House 4: 445 Terrace Ave

13.0 +

12.0 +

10.0 +

90 +

80 +

70 +

60 +

Flow (GPM)

50 +

40 1

20 1

10 1

0.0 A
0.00

L |

12.3gpm (0.

52in/hr)

64 Min. 787 Gal

b

T
1
1
1
1
1
A |
[ [

12.0gpm (0.51in/hr)
131 Min. 1574 Gal

Period 2

{—p

DOWNSTREAM WEIR

e Existing Condition
e TSP
* Modified TSP Config

RDII Volume (Gal) Pumped Water(Gal)

= 8-3-16, Existing Condition (177/327)

— 8-4-16, Traditional Sump Pump (134/321) (45/72)

——8-22-16, Sump Pump With Bottom Pipe (88/299) (0/47)

Technology Peak Flow Volume
Reduction Reduction

TSP 20-25% 10%

Modified TSP 20-25% 23%

e T——— e

100 200 300 400 500 600 7.00 800 900 1000 11.00 1200 13.00 1400 1500 16.00 17.00 18.00 19.00 20.00 21.00 22.00
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House 5: 402 S Richardson Ave — TSP, Modified SP Configuration

Technologies tested M
e Traditional Sump Pump 7
e TSP with extended pipes above /—23;:12\ e

and below foundation / —T
e Tightthe 4” x 6” connection

e Deep SP with extended pipe

mo
(3" Perforated Plpe \

Flll with
Concrete sl
Cut and Remave all
(3" Perforated Plpe — Fooler Sump Basln Basement Fslc;:t;
Schedule 40) K A | Excavat lon
Sump Basin Reuse Exlsting
o ~ Gravel
r I—z MAX
Remove

2 i
Schedule 40) 6-8" MAX ﬁ .
- |
20" v:e 2|
;|
| & H
g
% w
4" Perforated Flpe wi oose _ 12" On Switch
T Sump Pump Float
Cap i 8 : )
Geatextl o e | oog |
Fabrlc 24" bttt b
nnnnnnn 00 .
Existing PR R R ITIRFN 010 x
4x@ Connectlon
4" - Off Swltch
(Approx, Locatlon) Pump Flo
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House 5: 402 S Richardson Ave Modified SP Configuration

 Extended pipe above foundation
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House 5: 402 S Richardson Ave

12'0 1 1 1 1
1 1 1 1
1 1 1 1
| L : | * Existing Condition
11'0 1 1 1 1
1 1 1 1
o | | TSP
100 4 \ \ | ! g .
L | | * Modified TSP Config
1 1
8.8gpm (0.44in/hr) . RDII Volume (Gal) Pumped Water (Gal)
207 66 Min. 678Gal 8.6gpm (0.42in/hr) —6-27-16 Existing Conditi 413/985
i 158 Min. 1355Gal ! -27-16 Existing Condition ( )
g0 4 | | | | ——8-23-16, Traditional Sump Pump (121/365) (1/213)
1 1 1 1
| | | ! ——82416, Sump Pump With Bottom Pipe  (171/439) (127/239)
1 1 1 1
701 : : | : ——8-26-16, Sump Pump With Top Pipe (174/535) (149/245))
1 1
I Period 2
Period 1
E 60 4 - — Technology Peak Flow Volume
o ! ! ! ! Reduction Reduction
S 507 L : :
T ! ! ! ! TSP 32-38% 65%
| | l |
40 T+ 1 1 1 1 oo
! ! ! | Modified TSP Not Not
1o ! ! ! ! Pipe Above Significant Significant
A T 1 1 1 1
L | » Modified TSP Not Not
20 4 l | | Vs Pipe Below Significant Significant
: : : \
1 1 1 1
1 1 1 [i 1
1.0 A 1 1 1 1
1 1 1 1
1 1 1 1
1 1
1 1 1
00 4 A — . e e ——— = O —— >
000 100 200 300 400 500 600 7.00 800 900 10.00 11.00 12.00 13.00 14.00 1500 16.00 17.00 18.00 19.00 20.00 21.00 22.00
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36” Sump Pump with External Pipe

Pea Grave| —

(#8 Gravel)

4" Perforated
Plpe w/ Sock

Remove and Replace
/ Existing Stairs

Remove and Replace
Existing Concrete Slab

NSRS RE RSN NSRS RSP \{/\“//(\
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%
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G
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SRR
Geotextlle /\\//\?/(\t/\\\\\\‘\ A "— Und|strurbed
Fabric G

AR
A 2 Soil
_ N7/ 7
e

T

——— Hydrated
Bentonite

J 6" Exlsting
V Lateral Plpe
4" Existing
Lateral Plpe
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House 5: 402 S Richardson Ave

120 1 1 1 1
1 1 1 1
1 1 1 I
1 1 1 I
1 1 1 1 H H H
110 1 S — e Existing Condition
. 9.7 gpm (0.48 in/hr)
9.7 gpm (0.48in/hr) . , . ” ”
oo . 71Min. 680Gal 142 Min.  13556Gal e Tightd4”x6
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 I RDIl Volume (Gal
9.0 4 1 1 1 1
1 1 1 1
| | 1 1 —— 6-27-16 Existing Condition (413/985)
1 1 1 1
1 1 1 1
8.0 1 1 1 1
' ' ' \ ——10-31-16, Base Condition/External Pipe (4x6 Closed)  (139/641)
Vo : |
7.0 4 1 1 1 |
1 1 1 1
1 1
o] Period 2 Technology Peak Flow Volume
= — — Reduction Reduction
[G] 1 1 1 1
2 5o L : : Tight4” x6”  16-21% 46%
- " 1 1 1 1
L 1 1 1 1
1 1 1 1
1 1 1 1
40 A L I I
1 1 1 1
1 1 1
1 1 1
1 1 1
3.0 1 1 1
1 1 1 I
1 1 1
1 1 1
1 1 1
2.0 1 1 1 1
1 1 1 1
1 1 1 I
1 1 1 1
1 1 1 1
1.0 ! ! 1 1
1 1 1 1
1 1 1 1
1 I
1 1
ottt bt
000 100 200 300 400 500 600 700 800 900 10.00 11.00 12.00 13.00 14.00 1500 16.00 17.00 18.00 19.00 20.00 21.00 22.00
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House 5: 402 S Richardson Ave

12.0 ; : | |
1 1 1 1
1 1 1 1
1 1 1 1
11.0 . ! ! !
S [ — —
11.1gpm (0.66in/hr) 10.6gpm (0.67in/hr)
61 Min. 677 Gal 128 Min. 1354 Gal
10.0 - : ! , !
1 1 1 1 Pumped
i I \ \ Water
| | | | RDII Volume (Gal) ()
9.0 1 1 1 1
: : : :— 10-31-16, Base Condition/External Pipe (4x6 Closed) (139/641)
1 1 I I
8.0 4 ' ! ! \——11-1-16, 36" SP/External Pipe (4x6 Closed) (205/680) (154/143)
: 1 1 i i
: : : :— 11-10-16, 36" SP/External Pipe (4x6 Closed)/Close Drain (55/428) (191/467)
1 1 1 1
7.0 4 1 1 1 1
1 1 1 1
1 1

6.0 A Period 2 i Tlght 4”7 x 6

H — — e Add Deep SP (36”)
2 i i : : .
2 5o Lo | | e Add Close Floor Drain
40 A b | | Technology Peak Flow | Volume
! ! ! ! Reduction | Reduction
>0 Lo | | Tight 4” x 6” 16-21% 46%
207 i | | Add Deep SP (36”) Not Not
! ! . Significant  Significant
1.0 A 1 1 |
A | | Add Close Floor Drain  53-65% 50-60%
00 - BV e E——————— L
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Challenges and Opportunities

 Challenges

— A combination of RDIl reduction technologies are required to achieve the
target LOS

— Lateral lining could cause groundwater to build up around house perimeter
— Traditional sump pumps is least effectiveness in RDII reduction

* QOpportunities

— Highest level of RDII reduction is expected in houses with foundation drains
that could be connected directly into storm sump pump

— Roof drainage redirection is highly effective (assuming gutters are in good
shape to avoid splashing around the house)

— Deep (no-traditional) sump pump increase the effectiveness of the sump pump
reduction technologies with additional cost
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Thank You

Jason Sanson, JTSanson@columbus.gov
Hazem Gheith, hazem.Gheith@arcadis.com
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