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SUPEROXYGENATION
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WHAT

PURE OXYGEN

= No Addition of Chemicals
= Environmentally Friendly

SUSTAINS AEROBIC CONDITIONS

= Prevents Odor and Corrosion
= Sustains Aguatic Life

ECO2 TECHNOLOGY

= Simple Design
= Very Efficient (OTE > 90%)




TECHNOLOGY OVERVIEW

Side Stream
Pump

Unscreened Raw
Wastewater
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Force Main Oxygenated
Raw Water




CONE DESIGN

L

e Stainless Steel Construction
e No inner mixers or baffles

« Self-cleaning device




SYSTEM COMPONENTS
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SUPEROXYGENATION FOCUS

WASTEWATER WATER QUALITY

Odor / Corrosion Restore Water
Prevention Quality




WATER QUALITY




IMPORTANCE OF D.O.

Support Aquatic Life Fish Kills
Reduces BOD Level Increases BOD Level

Prevents H2S Production Odors

Prevents lron & Taste and Odor in
Manganese Release Drinking Water




How can D.O. be added ?

Surface Aeration







SURFACE AERATION




BUBBLE DIFFUSERS




ECO:2 Advantage: No Destratification

« ECO2 Technology maintains the natural stratification
of the lake

- No nutrients are stirred up from the sediment and
brought to the upper algae growth zone

- Colder water remains on the bottom:
= Easier Water Treatment
= Maintains cold water fish habitat




ECO2 A;i_vantage: Natural Water Surface

« No Mixers or Aerators on the surface
- No visual impact on the lake’s surface

- NoO obstacles for recreational activities such as
boating, waterskiing or fishing




ECO2 Advantage: No Bubbles

J— |
- ECO2 Technology adds already dissolved oxygen to

the water

= Liquid-to-liquid mixing allows for faster & broader
distribution of O2

= Does not waste any oxygen

- O2 feed rate can be precisely controlled and adjusted
to respond to DO levels in water body

- Robust system can be turned off as needed without
danger of clogging delivery pipes




APPLICATIONS

7. Surface Water

© Orange County Sanitation District




/. SURFACE WATER
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DRINKING WATER RESERVOIR

’ 4.2 MGD . 2,200 Ib O2 / day
Results: Cone D.O. Discharge 60 mg/L




Marston Reservoir Bottom Dissolved Oxygen
2008 vs. 2009

Oxygenation reduced on

June 9 to 75% Oxygenation reduced
une 9 to 75%

on July 8 to 50%

\ Oxygenation increased
~ on July 27 to 75%

L

Oxygenation increased
on August 11 to 100%

Oxygenation turned
on May 14, 2009 at
100% feed rate

2008 DO - Typical Anoxia
Mid July through Mid-September
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GOWANUS CANNAL, NY

« 30 m Wide
e 24,00 m Long
e 4 m Deep




GOWANUS CANAL, NY

Oxygenator
Bazket
Strainer

—PNQ -

CANAL

@ @ R 0
ke P S A S A
.........."\ .

oy

PSA Oxygen

Storage Oxygen Storage
Grenerator




GPA - Savannah Harbor, GA

—

Garden City Terminal O Aerial O Schematic
Ocean Terminal O Aerial O Schematic

Current Project Channel Depth 42 ft. (12.8 m.) MLW

Future Project Channel Depth  up to 48 ft. (up to 14.6 m.) MLW

Tidal Range 7.5ft. (2.3 m.)

Channel Width 500 ft. (152.4 m.)

Kings Island Turning Basin 1,500 ft. x 1,600 ft. (457.2 m. x 487.8 m.)

Talmadge Memorial Bridge - High level, fixed-span design
Vertical Clearance 185 ft. (56.4 m.) MHW
Horizontal Clearance Unrestricted




GPA - Savannah Harbor, GA

’NE: 12 ft Diameter, 24 ft tall (x2)
G

OAL: Dissolve 30,000 Ibs / day




D.O. DISCHARGE TMDL
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- Effluent Pipe

GOALS

» Meet D.O. Discharge Standards
» Point Source Loads
» Offset Residual BOD — NET ZERO




NET-ZERO ULTIMATE OXYGEN DEMAND

_ WEﬁluent Contains Residual Pollutants
l.e BOD and Ammonia

= Bacteria in the Receiving Water Biologically
Consume Residual Pollutants

= This Biological Process Causes an
Oxygen Demand in the Receiving Water

* Reduced Oxygen Damages Agquatic Life




TREATMENT OPTIONS

1. Zero Efﬂuent Discharge

- Effluent Stored Onsite used for Reclaim Water

2. Tertiary / Reverse Osmosis Treatment
- Residual Pollutants Removed

3. Dissolved Oxygen Offset - SuperOxygenation

- Satisfy Oxygen Demand of Residual Pollutants
PRACTICAL AND INEXPENSIVE




KENNEBUNK, ME

A 5.0 MGD - 2101b O, / day
Results: WWTP Plant D.O. Discharge 8 mg/L




EFFLUENT D.O. LEVEL

D.O. (mg/L)

D.O. Average = 9.2 mg/L

D.O. Standard = 8.0 mg/L

18-May-07

T ’\ T
27-Jun-07 17-Jul-07 26-Aug-07

Date

15-Sep-07




DRINKING WATER RESERVOIR

’_ 4.2 MGD . 2,200 |b O2 / day
Results: Cone D.O. Discharge 60 mg/L
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Marston Reservoir Bottom Dissolved Oxygen
2008 vs. 2009

Oxygenation reduced on

June 9 to 75% Oxygenation reduced
une 9 to 75%

on July 8 to 50%

\ Oxygenation increased
~ on July 27 to 75%

L

Oxygenation increased
on August 11 to 100%

Oxygenation turned
on May 14, 2009 at
100% feed rate

2008 DO - Typical Anoxia
Mid July through Mid-September
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SUPEROXYGENATION FOCUS

WATER QUALITY WASTEWATER
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Restore Water Odor / Corrosion
Quality Prevention




ROOT CAUSE OF ODOR

—
Oxygen :> Nitrate :> Sulfate

Under Anaerobic Conditions:
Bacteria consumes BOD
Converts Sulfate to Sulfide

SO,2 + BOD + No D.O. & H,S




CONCERN

Sulfuric Acid:

e Bacteria Converts
Hydrogen Sulfide to
Sulfuric Acid




1. COLLECTION SYSTEM

Processes occurring in sewers under sulfide
buildup conditions.

HzS Flux to Pipe Wall
Oxidation to Hz2S04

Air

HEAD WORKS

TRANSTION POINT FROMFORCE
HzS Entering the Air

MAINTQO GRAVITY SEWER

Oxygen Entering the Water

ZONES OF HS FORMATION
FOLLOWED BY H2S0s FORMATION Wastewater

Dissolved Oxygen <0.1 mg/I|
Dissolved Sulfide Present, HS™ + HzS

LIFT STATION

——
Zone

aerobic

Laminar Flow Layer
Sulfide Producin

*__L\

Inert An

Depletion of Oz in the Laminar Layer

Diffusion of S04 and Nutrients

Diffusion of Sulfide Into the Stream




LAGUNA BEACH, CA

°=—— System Discharge

A




2. HEAD WORKS

J—

=, Head Works




Cheeney Creek WWTP - Fishers, IN

5.0 MGD - 5 hrs HRT
R
Results: 5-10 mg/L D.O. at Plant Head Works

& ;ttllu, :

Allisonville Road Hague Road Smock Creek




3. PRIMARY CLARIFIER

Dirive

>90% of odors =

: .___:I
L N ;
Skimmer 1L Scum Trough
LIS LS Influent Well
Influent

Effluent Collector Arm
RS




TRA - Dallas, TX

150 MGD - 14,000 Ib O, / day

Anticipated Results: 0.0 mg/L DS into Primary Clarifier




4. AERATION
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6. D.O. DISCHARGE / BOD OFFSET K=
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KSD - Kennebunk, ME

5.0 MGD - 2101b O, / day
Results: WWTP Plant D.O. Discharge 8 mg/L




CONCLUSIONS

“Ae roBic Cap” above sediment
PREVENTS release of Fe & Mn and

formation of H2S

Robust System

High Oxygen Transfer Efficiency

Targeted Delivery of D.O.
Extremely low O&M




QUESTIONS?
i

David Clidence

dclidence@eco2tech.com

wWww.ecoZ2tech.com




