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& Who We Are...

SUSTAINABLEWATER

Water Developer Specializing in Turn-Key Water
Reuse Projects

* Technology Integrator
* Planning/Design/Build
* Financing

« Operations

< ENTEX
Q Technologies

Engineerin g a Clean Water Environment
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Turn-key Water Management Projects
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Water Management Consulting

SUSTAINABLEWATER

Water Management Consultants

Water Balances & Footprint
Water Reuse Feasibility
Optimizing Utility Water Systems
Process Water Treatment

Risk Management for Utility /
Process Water Systems

Flow Monitoring Studies
Flow Meter Replacement Plans

Comprehensive Water
Management Plans

ComMBINED
StorM/ISANITARY

Helping Clients Utilize Water Resources More Efficiently




& Project Planning & Feasibility Study Tools

SUSTAINABLEWATER
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Water Footprint Mapping
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Multi-Disciplinary Team Builds Client Trust
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Why Water Reuse?



§ Local Water-Related Stresses
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Aging Infrastructure

ey o DeKalb DWM Water & Sewer Rates
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Rate Increases Are Necessary for Infrastructure Improvements



& Aging Infrastructure: A Local Concern
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Atlanta’s water needs rely on a
system designed in 1875, and
Cou hu o) built piecemeal ever since

Hundreds go without water after water main break in DeKalb County
Posted: Oct 18, 2013 4:26 AM EDT
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DeKalb County crews work to repair water main break

Water Related Impacts lllustrate Need to Promote Water Management




& Projected Cost of Campus Water Services
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Annual Water & Sewer Costs Over 30 Years , Emory University

$60,000,000
$555M
Annual Water Demand: ~333 M gallons
$50,000,000 Water Cost : ~$3 per 1,000 gallons

Sewer Cost : ~$12 per 1,000 gallons
$40,000,000

$30,000,000
$20,000,000

$10,000,000

$-
Y1 Y3 YO ORI G D 19 5Y .21 Y23 Y25 Y27 Y29

CAGR @3% -—~CAGR@5% —CAGR@ 7% —CAGR@ 10%

Hundreds of Millions of Dollars Demands Executive Attention
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The Evolution of Water Conservation

_ . d \mpaC\
etication an
Le\/e\ Of Soph%

Reclamation and
Reuse

Awareness

CONSERVE
WATER

Graywater
Reuse

Harvesting

“Low Flow”

Behavioral

Building-Based Solutions

Campus-Wide
Solutions

Re-thinking water conservation to implement impactful solutions




& Emory’s Water Saving Initiatives
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Graywater Reuse
Saves 750 KGPY

Water: Strategic Imperative Drives Project Execution for Small Yields



& Campus Water Footprint, FY13-14

SUSTAINABLEWATER

“‘We looked at where we currently use the most potable
water in our facilities — applications where we don’t really
need drinking-water quality water — and it came down to

our toilets, our steam plants and our chiller plants.”
Brent Zern, Asst Director of Operational Compliance &
Maintenance Programs, Emory University
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333 M GPY
40% Considered Non-potable Demand
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Decentralized System Approach
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EMORY

§ Conserving Regional Drinking Water & BRI

SUSTAINABLEWATER

"This (facility) offers an interesting case study for how an institution can move a
community toward a bold step in water conservation. It’s also exactly the kind of

reduction we need to see in order to support a more sustainable future .”
Ciannat Howett, Director of the Office of Sustainability Initiatives at Emory

sustainapility -, P,
Initiatives o
Emory’s WaterHub uses natural
processes to reclaim wastewater.

The WaterHub is Important Next Step in Long-Term Conservation Strategy




& Campus Risk Mitigation

SUSTAINABLEWATER

Benefits to Emory University:

« Redundant Water Supply
— Drought
— Municipal infrastructure failures

- Additional On-Site Storage

* Reduced Environmental Impact
 Flexibility, Independence & Resilience
* Reduced Community Reliance

*  Minimum recovery time

* Insulation from rising water costs

" Rising Rates

T
n -

Infrastructure

Reliable and Safe Alternatives to Potable Water
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The WaterHub Project



& Campus Water Footprint, FY13-14

SUSTAINABLEWATER

“We looked at where we currently use the most potable
water in our facilities — applications where we don’t really
need drinking-water quality water — and it came down to

our toilets, our steam plants and our chiller plants.”
Brent Zern, Asst Director of Operational Compliance &
Maintenance Programs, Emory University
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& Reclaimed Water Distribution
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350,000

300,000

250,000
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B Quad Energy Plant = WMB Chiller
= MS Chiller Plant B Steam Plant

100% Displacement of Utility Water Demand




§ Future Expansion
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r— : Phase Il Reclaimed Water Distribution Expansion
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Unigue Development Approach

Water Purchase Agreement

~ Shared Savings Agreement ~ Operating Lease ~ DBO Agreement ~ Performance Contract

Benefits

No up-front capital
Innovative Technologies

Leverages superior credit
rating

Immediate, Guaranteed
Savings

Long Term Pricing Stability
No O&M Responsibilities

SW bears majority of risk

555555555
$5555555

5555555

$55555
55555
5555

558
55

Cumulative Savings

Lifecycle Savings at Various Water Rate CAGRs

Flexible, Innovative Vehicle that Yields Guaranteed Savings




Community Outreach = Research Opportunity Living-Learning Laboratory Educational Tool for Students

The WaterHub at Emory Recycling 140 Million gallons

Exiending thelifecycle of our Water of water per year

¥ NA D QO = s
Moving Bed Bioreactor (MBBR) The Greenhouse
Treatment occurs through specially-
engineered BioPortz moving media to
mimic natural processes.

 Non-potable water for: D
"+ Chiller Plants
N\, = Steam Plant
\ \ * Tollets

Submerged Fixed Film

Natural and synthetic plant roots
provide habitat for microbes.
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Reciprocating Wetland

Utilizes biomimicry to imitate 4 "" G
and improve upon natural tidal ? \ h\ ﬁif
processes through multiple fill ** ; { {
and drain cycles. } == :
|
Plerce Dr NE . E
UpPergate or
)
System Benefits: - | 5C
* Protects water quality ) 2 g
+ Decreases campus water footprint by over 1/3 — VYEMORYS

* Saves millions of dollars in utility costs

* Diminishes demand on the community

* Lowers stress on county water infrastructure

* Reduces energy footprint by treating water on-site

First and Only Ecological, Decentralized Reuse System in the US

Otod g,




§ Ecological Water Treatment Technologies

SUSTAINABLEWATER

Hydroponic | Moving Bed | Membrane | Conventional
and Bioreactor Bioreactor Activated

Fixed
Media (MBER) (MBER) Sludge

= i _ i’?h] —
e e | ] L)
Operating £5:7 -
Expense = —

Energy ' .
Efficiency ST b S ®
Effluent

Quality : 3 . ¢ @
Pais ® | - CJ &
Aesthetics 7 C.) . ‘

Innovative Technology Increases Biodiversity & Reduces Energy Requirements




§ The WaterHub at Emory University

SUSTAINABLEWATER

35% of Total Campus Demand
90% of Utility Water Demand

3 Chiller Plants/1 Power Plant
400, 000 GPD Hydroponic System

Permitted for Use in Utility Operations, Irrigation, and Toilet Flushing
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WaterHub Process Design

How the WaterHub Works

Extraction and Rotary Screen.
Wastewater is extracted from

the south site and pumped to
the rotary screen at the north
site (on roof) which removes
non-bio-degradables.

Anoxic Moving Bed Bioreactors (MBBR).

[ an oxygen depleted environment,

carbon containing material is removed

by clustering microorganisms that

colonize on freely-moving “BioPortz™
(honeycombed plastic pellets which maximize
habitat). Wastewater clrculates between MBBRs
to optimize nitrogen removal and minimize
creation of edorous gases.

Aerobic Moving Bed Bioreactors. Wastewater is
aerated with course bubble diffusers. This
removes much of the carbonaceous material and
further removes odorous gases from the water.

To end use

locations

A

Extraction

Point 1

6 6.Clarifier Tank. Remova| of dissolved

phosphorus by use of coagulating
elements and gravity. A portion of the

solids are sent to the greenhouse to provide
ample bacterial communities to begin the
treatment process.

Hydroponic Reactors. Within the green-

house, dense tropical plant root systems

and BioPortz provide 2 healthy habitat for
large microbial populations, This results in stable
biofilm growth and efficient, stablle wastewater
treatment. Outdoor Hydroponic Reactors utilize
native and naturalized plant species and allow
greater volumes of wastewater to be treated. Fine
bubblle aeration diffusers add oxygen to enhance
reduction of carbonaceous material and nitrifica-
tion. Beneficial organisms graze on microbial
biomass and reduce solids/sludge,

7. Disk Filter. Very clean water is sent to
the greenhouse and through a disc filter
which removes solids using a felt filter
membrane. At this point, the water
contains very small amounts of
microorganisms.

WATER CLEANLINESS

8. Ultraviolet Disinfection. Water is
subjected to high-quality ultraviolet (UV)
light, an energy-efficient, chemical-free
method of removingany remaining
microorganisms.

9. 50,000 Gallon Storage Tank. Fully
treated water s stored uriderground.
This reserve allows for variability in
demand or planned outage work at the:
WaterHub.

10. Campus Distribution. Water is
distributed to the steam and chiller plants
for use as process make-up water and to
residence halls for toilet flushing.




& Ecological Treatment Design

SUSTAINABLEWATER

Seamlessly Integrated Into the Built Environment




§ Outdoor System (Lower Site)

SUSTAINABLEWATER

Convergence of Multiple Ecological Treatment Technologies




§ Emory - Aerial View: Under Construction

SUSTAINABLEWATER

Small Physical Footprint, Sited in the Middle of Campus




& GlassHouse (Upper Site)

SUSTAINABLEWATER
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GlassHouse Footprint Compact and Efficient at 2,100 SF
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SUSTAINABLEWATER
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SUSTAINABLEWATER
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SUSTAINABLEWATER




& Technology Overview

SUSTAINABLEWATER
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SUSTAINABLEWATER

Showcase Project for College Campus with Sustainable Vision




The WaterHub at Emory
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Sustainability 101
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SUSTAINABLEWATER
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Educational Awareness Imperative to Complete Sustainability Messaging




§ Emory Hydroponic System

SUSTAINABLEWATER

7 5

A Sustainable Treatment Solution to Treat Extensive Water Demands




EMORY Reclaimed Water Distribution Emory University

UNIVERSITY Atlanta, Georgia
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Distribution System Tour

SUSTAINABLEWATER
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SUSTAINABLEWATER

Monitoring Capabilities

« Daily Compliance Testing

« Labor .
* Energy .
* Permit Fees .
« Compliance Testing -
« Taxes

q - Highly Automated Operations with Remote

« State Certified Operator On-Site

* Preventative & Predictive Maintenance & Repairs
* Includes All Operating Expenses

Insurance
Chemicals
Discharge Fees
All Maintenance &
Repair

Operations Performed in Accordance to State Standards/Protocols



Living, Learning Laboratory
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"I think it also shows an important role the university can
play in advancing sustainability and engaging in this idea of
the campus as a living laboratory, a place of experimentation
and engagement and learning.

This (facility) offers an interesting case study for how an
institution can move a community toward a bold step in

> water conservation. It’s also exactly the kind of reduction we
' ' need to see in order to support a more sustainable future.”

B Ciannat Howett, Director of the Office of Sustainability Initiatives
at Emory

Multi-Functional Facility Serves as Educational Asset




EPA Administrator Tours WaterHub

SUSTAINABLEWATER

S08 CATET LTE 1:50 PM Y 40% N

& mobile.twitter.com ¢

Gina McCarthy

@EmoryUniversity cut water use by ~35% w/new
WaterHub, saving the school big on utility costs. A
model for us all! pic.twitter.com/FQUVPOJoB!

JB Gina McCarthy
SBEmoryUniversity WaterHub isn’t a typical treatment

facility. It filters wastewater thru plant roots &
microbes clean out organic material.

Gina McCarthy

Appreciate the feedback from House Transportation &
Infrastructure members on ensuring clean water for all
Americans #ProtectCleanWater

View more Tweets

“...saving the school big on
Following utility costs, a model for us
all.” — Gina McCarthy

Followers

< ?

Federal validation on treatment approach and financing model




& EPA Administrator Tours WaterHub

SUSTAINABLEWATER

.’“\Iv qu%
g % The Administrator
\; @; Washipgion, 120 204460

A ppos
FEB 2 7 2013 “The WaterHub will make it possible for
Mz Ciannat Howetl

Directar Gt Sustainability inifiatives Emory to save tens of millions of gallons of
SRRy Wity potable water every year. That is a real

201 Dowman Drive

Atlanta, Georgia 30322 achievement.” — Gina McCarthy
Dear Ms. Howett!

The Lour of the WaterHub was a highlipht of my recent visit to
Emory Universily, and 1 want to thank you and your collcagues
again for all the hard work you devoted to making it so
interesting and informative.

1 enjoyed learning more about Emory’s commitment to best
practices in water stewardship and in conservauon, You offered
a great overview of the operations there, and everyone I met was
so eager to share their knowledge and to answer my quesiions,

Given the U.S. Environmental Protection Agency’s ongoing
focus on protecting and improving the quality of America’s
waters, T was impressed to learn the new facility will make it
possible for Emory to save tens of millions of gallons of potable
water every year. That is a real achievement.

I appland Emory’s leadership in sustainability and wish you
continued success in your exciting initiatives.

Gina McCarthy

Federal validation on treatment approach and financing model
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EXTENDING THE LIFECYCLE OF WATER.

Nature’s Idea. Our Science.

QUESTIONS?

Jonathan Lanciani | Office: (804) 965-5590 |
Mobile: (860) 604-0773
Jonathan.Lanciani@sustainablewater.com




