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Agenda

Columbus, GA CSO & Stormwater Program
Springfield, OH CMF for CSO & Tertiary Treatment
Charleroi, PA Satellite CSO Facility

Sommerset, NJ Satellite SSO Facility

Welsh Water, Wales CSO Facilities

New Jersey Studies for Satellite CSO Treatment
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Uptown Park Satellite CSO Treatment
Operating since 1995

« WERF Peer
Review
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Uptown Park
Water Resource Facility




Technology Demonstration Testing under
uv USEPA ORD and WERF Peer Review

Disinfection |

Chemical Disinfectants:
Chlorine with Dechlorination,
Peracetic Acid,

Compressed Chlorine Dioxide
Media Bromine as BCDMH
Filtration

Sodium Bisulfite
Dechlorination

Vortex Separation, Diss . I
Air Flotation, Chemical Hydraulic and Rellutant

Precipitation, Chemical Load Techniques

. . . Coarse Screening and
Disinfection

Flow Controls

O&M, Design and
Cost Data



Columbus, GA
Satellite CSO Treatment Facilities

Hydraulic Profile uv
Coarse DiSinfection
S . Compressed
creening
CSO Influent Media F|Iter uv

- Vortex Disinfection
I Outfall
LA

Q Backwash
Blower

Degritting



EPA
2001 National
First Place Award
for CSO Control
Program
Excellence




Trade Center Monitoring Station B-C Daily Samples

Downstream Fecal Coliform & E. coli EC Daily Samples
Daily Values —=FC Daily Criteria
Oct 2012 - Jul 2016 EC Daily Criteria
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Trade Center Monitoring Station
Downstream Fecal Coliform & E. coli
Rolling 30-day Geometric Mean

250 Oct 2012 - Jul 2016
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leduce Velocity and Flushed Organics

T

60-Fold Increase In
Macro-Invertebrates in
6-weeks

Weracoba Creek
Stormwater-Treatment
To Reduce Bacteria &
Improve Aquatic Biology

100-Fold Increase in
Macro-Invertebrates in
6-weeks







Pond Stage, ft

Influent/Effluent Hydrographs and Storage
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Oxbow Environmental Learning Center

Formerly a solid waste landfill, Oxbow
demonstrated how damaged land can
be reclaimed using environmentally
sound practices.




Environmental & Community Benefits

> The implementation of the Columbus CSO program was used to
leverage the construction of a number of community projects
including:




Community
Benefits

> These developments in turn
fostered investments along
the river by other
corporations and agencies
(“Can do” Spirit):
Space Science Center

Naval Museum
TSYS Campus

Mead Corporate
Headquarters

Phenix City Amphitheater

South Commons Sports
Complex

New Civic Center

River trails and walks

expansion on both sides of
the river




> “Gan do” Spirit
Continues:

CSU expansion into
Uptown

14t Street Pedestrian
Bridge connects both
sides of river

Whitewater !l

And on into the future...




Columbus, GA
Satellite CSO Treatment Facilities

Hydraulic Profile uv
Coarse DiSinfection
S . Compressed
creening
CSO Influent Media F|Iter uv

- Vortex Disinfection
I Outfall
LA

Q Backwash
Blower

Degritting



b " Hydraulic

i : : /5.1 B Flow Control
City Vehicle Maintenance Yard & "°" ~""

BMPs to Remove Flushed
Stormwater Contaminants




L &-, =

Colun%bus GA Pt
10 MGD? WWETCG F|,Iter
&.-Upban Creek . -

Stermwater Treatment
2 MGD uv dlsmfectlon

- '———'

y’
4

)

-
o
L=

T

5 b




Sodium Hypochlorite &

Sodium Bisulfite Feed
Screened

- ~ Sodium = \ . | | ’ Effluent
econdary  pHynochlorite . -0 ue
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Backwash to " FlexFilter HRT
CMAS for CSO Treatment




Secondary 10 MGD FlexFilter Cell — Longitudinal Elevation

Backwash Backwash Air
Supply Waste

Filter Drain
Influent

4 filter strips 6'x30’
Influent each
Channel Filter Drain

Backwash & Backwash Flap

Drain Down Valves
Storage Influent Flap Primary

Gate Backwash
Supply

Effluent Channel



10 MGD FlexFilter Cell — Sectional Elevation
Influent Secondary Waste

Filter Drain Filter Drain

\ I Pressure Sensor | ,

Backwash Outlet 4 filter strips Backwash
(both sides) 6'x30’ each Trough

Bottom E‘
. Perforated =\

P b A

Media Bed

Bladder " g | = e I ’ N .
Surrounding g ¢ ) Backwash Air

Media Bed Diffuser



Filtration Mode Influent
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Backwash Mode

ent Backwash

Ly
",
..:-.
kit
kt

P TN TR TR

P R TR

kY
<
<
i
T
&

-.-._:_-.-.-.-.-.
Y
%
-
kY
-

R !

kit
t

DI T T
kY
kY

e
RN
¥

2
2
"
o
-.'
"
et

kY
<
)
<
i
K
&

", "
‘-l‘-.:_‘-l'- ‘-l‘-l‘-:_'\-l‘-

-.-._:_-.-.-.-.-.
kY
%
-
kY
-

A A A A Lt

A
b e o
AT

"

etk

DY Rr ek

e

Backwash Supply Blower Air 10 cfm/sq ft



Drain Mode
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Cross-Section of a Typical Filter Cell
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bladder compresses and

Cell called on-line
filtration begins
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As solids are removed head builds
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Backwash and final drain-down
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W Influent T5S
® Effluent TS5
= 7-day Average Effluent TSS
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Event Day and Month (2015-2016)

Excellent effluent quality and disinfection

Black & Veatch | Taking a Mew Wet Weather Treatment Technology from Concept to 100-mgd Reality |

Courtesy of Black & Veatch

Performance of Auxiliary EHRT Facilities

March 22, 2016

Effluent Averages *

TSS
CBOD;
NH,-N
TP

DO

TRC **
E. Coli

mg/L 16
mg/L 20
mg/L rat
mg/L 0.6
mg/L 8.7
mg/L 0.02
#/100mL 56

* 41 events 3/3/15 - 2/25/16
** 1.0 - 8.4 mg/L NaOCl dose



TSS, mg/l

TSS Results - February 2016 to June 2017
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CBOD Results - February 2016 to June 2017

160 100%
140 ° - 90%
® ° ® - 80%
120 ® g
o - 70%
®
?0100 . 60%
= Y
o 80 ® 50%
2 0
O 60 - 40%
¢ - 30%
40
- 20%
20 L 2 2 o o0 0
——m B
o o R 10%
2
0 | 0%
2-Dec-15 1-Dec-16 1-Dec-17

Inf CBOD
& Eff CBOD
emAvg Eff CBOD

® % Removal

% Removal

Avg Eff CBOD
=19.6 mg/|



Video of Filtration Mode at Mid-level Over Filter







Video of Influent Chamber (East Side)




Channel Behind Bladder

Compression
Bladder

After 10 months
of operation
bladder
compression

channels are free
of debris



Charleroi, PA
Satellite CSO Treatment

Wet Weather Flow:
10 MGD WWF
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Treated Effluent
During Wet

Weather up to
9 MGD

Backwash
1 MGD

WWTP
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WWETCO 10 MGD FlexFilter™ Satellite CSO Treatment — Upper Plan

Backwash to Dutv/Standby Bl
Downstream uty/Standby Blowers ‘ Pumped CSO
Sanitary Sewer Controlled @ 1,440 SCfn:l and 4 psi Influent 10 MGD
1.0 MGD Rate Outflow Backwash Air
= | _L— 16" Influent Gate
Draindown - = = - -/ L~ 12” Backwash Gate
Pumped to I _-_-_: _-_-_: _-_-_: _-_-_: .\_\Ri/ 12” Draindown Gate
Influent ] ~~ 12” Filter Drain Gate
Channel Q
@ @ @ @ @ ™ 12” Backwash Flap
12" Drain Z—g-— | Five 6’ by 30°
FlexFilter cells
Disinf t.UV m ‘ 12” Backwash Flap
isinfection &
Chamber 5 T |~ 10” Air BFV
= = = =g / _
= Cell Effluent Weir
| | I | | I | | I | | I’y
| | | | | | I B 10” Backwash
a8’ | Supply BFV
i Opening to Effluent
Post Event . Storage or
Backwash ‘ Treated CSO Discharge 9 MGD Disinfection Contact

Pumping Below
1 MGD 38’ Footprint based upon 24” outer wall thickness



Backwash to
Downstream
Sanitary Sewer
1.0 MGD Rate

Draindown
Pumped to
Influent
Channel

12” Drain
Gates

uv
Disinfection

Post Event
Backwash
Pumping
1.0 MGD

Lower Plan

Controlled
Outflow

Backwash Storage Volume

—

1 5 H Draindown Storage Volume

y—

|

| Disinfection

Qo—

Contact &
Backwash
Cleanup Volume

Opening above

‘ Treated CSO Discharge

from filter
effluent channel.



Filtration Mode Section

Front Influent Rear Influent

Influent Chamber Chamber Air Supply

Channel l /
Influent | /
Gate
; Effluent
cso Filter Chamber from
I contact
chamber
F.I N O e T S b A el 0 T O R B TS
ifter Backwash Trough
Drain -
Draindown irssisss ares e rsssssssarss h
Gate | : : Backwas
Supply
Backwash |-
Gate |- Opening at
Cell #5
Waste
Channel
] Disinfection Contact Effluent & BW Storaade
packwash EQ Draindown & Backwash Cleanup Approximately 6 ft degpth
Volume Volume Volume

Approximately



Backwash Mode Section

Front Influent Rear Influent .
Influent Chamber Chamber Air Supply
Channel l / \
Influent | 3
Gate
Effluent
Filter Chamber from
Cso » contact
B r SRR RS SRR R RS RCE S S S S I ettt Chamber
Filter N o R 0 AN AR |
) _ Backwash Trough
Drain »

Draindown i : : , :
Gate :E:E:E [ :.. [ : . - . \ Backwash
' Supply

Backwash
Gate Opening
at Cell #5
Waste
Channel
Disinfection Contact
. Effluent & BW Storage
packwash EQ Draindown & Backwash Cleanup Approximately 6 ft degpth

Volume Volume Volume
Approximately



Satellite Facility Hydraulics

Balance footprint with

available hydraulic gradient
Maximum level

/without backups
| : i . Low Head
[ | Application

. — — ra = TS
.-.'.-.'.-..'-..'-..'-..'-..'-.'.-.'.-.'.-..--._-_- o e S e E e S e F F e E e E ] nn

Maximize use of hydraulic
gradient available in drainage
system... low-head effluent

17212018 pumping when needed 29




Sommerset, NJ- Satellite SSO Treatment
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Welsh Water

CSO Treatment -
2 HRT Facilities |

Coarse
Screening

A

Metal Salt
Mixing and
Coagulation

Recycle
Pumping

i

5-Cell
FlexFilter
Matrix

| uv
Disinfection

Backwash Transfer
Pumping



i REPORT

Multi-Year Study to test and

worr M evaluate specific satellite

MACDONALD

Wet Weather Flow Treatment and
Disinfection Demonstration
Project

Bayonne Municipal Utilities Authority
City of Bayonne, Hudson County, NJ .

August 2017

treatment

High-performance satellite end-of-
pipe treatment can:

be used to protect public health
and aquatic biology

be a cost effective alternative

provide incremental CSO
reductions

offer green spaces & other
community amenities

Satellite Treatment
facilities can be:

Unmanned
Odor free
Adaptable to multiple

locations
Small footprint
Below grade



Design Approach to Satellite Treatment

Example shows treatment rate based upon 95% bacteria load reduction equates
to 0.1 MGD per acre of combined sewer drainage area.

Cumulative Treated Fecal Coliform Load (cfu)

2.00E+16
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1.20E+16 A

1.00E+16
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4.00E+15

200E+15

0.00E+00

System Wide Removed Annual Fecal Coliform Loading at Varying Treatment Rates

Based on [FK Airport Rainfall Record 1988

Reference: City of Perth Amboy — Utilities Services Affiliates

aown L6l
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QoW 6'69

Jaon z e \

85% Bacteria Load Reduction
at 0.05 MGD/acre

100% Bacteria Load Reduction at 0.5 MGD/Acre

\ 95% Bacteria Load Reduction at 0.1 MGD/acre

|=—Removed Fecal Coliform Load |

50% Annual Reduction

|
: : ——85% Annual Reducti |
50% Bacteria Load Reduction R Ny e
at 0.01 MGD/acre
1 1
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Comparison of Satellite Treatment with Previous Regional Solutions

Present Worth Cost Estimates

(7))
C
2 $1200 - $1068  $1,041
‘€ $1,000 - $865 Satellite
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c S400 -
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Satellite Concepts for Perth Amboy

7 CSO Outfalls consolidated into one EHRT
Satelllte treatment facnllty 61 MGD

1[ h-._.l._.' f_1rr_t_|-

= ! 62'x124’
| EHRT

Transport §17Milliori
Treatment $30.3 million
Total $47.3 million




Other Benefits

Satellite EHRT for CSO Control

e 90% TSS Removal

 Meets secondary criteria

« Amenable to UV Disinfection
* Unmanned Operation

e Auto Cleaning

* Noresiduals

e No odors
Low O&M

Public health protection
Beach re-opening

Exist Outfall Removal
Shellfish bed water quality
improvements

Linear park opportunities
along consolidation sewer
Foundation for greenspace
and/or other dualusesontop =~
of EHRT structure at grade



Summary

Wet Weather pollution issues including CSOs,
SSOs and Stormwater runoff can be solved with
Satellite facilities that satisfy water quality
criteria and provides the foundation for public
amenities promoting sustainable infrastructure.




