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Aquaculture Gas and oil 1.0%

2.1% ~ | Municipal
Manufacturing \\ | (private supply) 0.9%
4.4% \ || Livestock
\ ||/ 05%
Municipal
(public supply)
10.8%

Thermoelectric
566.91 km3/yr 149.0%
Water withdrawal

) (100%)
Agriculture

31.2%

Xtz GWM2014, GWI 2015

U.S. Water Facts
= American Society of Civil Engineers gives

our nation’s water systems a D- grade, the
lowest of any infrastructure system1

$633 billion in capital improvements are
needed over the next two decades for
drinking water and sewage to maintain
current levels?

U.S. economic implications

— 2011 Texas drought caused $8 billion in
agricultural damages3

— On average, 14% of water treated by

water systems is lost to infrastructure
leaks®

Global: $425 billion US: $95 billion

Water test
Residential $22] f

Other water markets

Pumps

Valves

Infrastructure

At= ;. Goldman Sachs

Source: Goldman Sachs Research estimates.
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A
A A = 528 55 (Proactive) CHS

0.5—6% up to 17% 20%

U RSEPE=E CA| ST 2 oIt H Ailﬂ}lf. =24
< ML 1K OIU Xl 3 AL S Al b= at IIAL=SH JI0
o mz 1-2% £ 2eiA =8 S A= S

(Sanders & Webber, 2012; Kenway
et al, 2015; Liu et al. 2016)

@ Reducing
Costs
Low-carbon

Business as usual ... Ji utilities ... o High Energy
Efficiency
Money 9 +2°C
Loss - Service
L o, Gib Performance
ow Energy
Efficiency '_] o
Ne-"0
. Effici
e =
. Recover
Lower Water @ L$ J l J PrreT ? ° Energy
Quality $$ - . B o
Sea Level Rise ... IS aggravating Nutrients
& Flooding the water challenges HHH
... are contributing to I
Water @ a low-carbon future Coverage
Scarcity 9

(EX) The Roadmap to a Low-Carbon Urban Water utility, WaCCliM & IWA, 2018
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] Utility Intelligence Progression : The utility intelligence approach is to measure, monitor,

analyze, improve, and control.

Utility Intelligence Progression

P> CONTROL
SCADA, Pump Controllers, PLCs,
Loop Controllers

p MODEL
Hydraulic Models, BioWin, Canary,
Storm Water Scenarios

P TREND

Reports, Historical Analysis, Data Aggregation

’ MONITOR
Reports, Ul, Messaging, Alarms

> MEASURE
Location, Elevation, Flow, Level, Pressure, Age,
Microorganisms, Turbidity, Disinfectants/DBPs,
Inorganics, Organics, Radionuclides, Conductivity,
pH/ORPF, Algae, Temperature, Taste & Odor,
Soil Conditions, Friction, Acoustics

P ASSETS

Tanks, Reservoirs, Pumps, Pipe, Valves, Hydrants,
WTP, WWTP, Flushers, Samplers, Meters, PRV,

Vehicles, Security, Tools, Wells, Backflow Preventer,

PRV (Pressure Reducing Valve), Chem Feed,
IT Hardware, Sensors, Communications

- - - - - - - - -

SENSUS

a xylem brand

&
F—

DBP—disinfection byproduct

IT—information technology
ORP—oxidation-reduction potential
PLC—programmable legic controller
PRV—pressure-relief valve

SCADA—supervisory control and data acquisition
Ul—user interface

WTP—water treatment plant
WWTP—wastewater treatment plant
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Water Resource Recovery Facility of the Future
Energy Positive and Beyond: The Vision for Transforming Wastewater Treatment
Energy Efficiency and Resource Recovery

Facilities will use energy-efficient operations to recover water, energy,
and nutrients as well as to produce clean water and other products.

Integrated Production
Facilities will produce clean water, energy, other water
grades, and a slate of products for industry, agriculture, etc.

BESERR LY O

Healthy
Aquatic Fuels
Systems

Clean Drinking Other Water

Electricit
Water Grades ¥

Fertilizer

l

e e ol

Agricultural

Chemicals

Smart Systems
Sensors, software, and advanced
devices monitor volume and content
of incoming streams, inform plant
operations, track performance, and
verify output safety and quality.

Outcomes

* Healthy environment

* Renewable energy supply

* Reduced carbon emissions

* Economic growth

+ Vibrant and green communities

|

M

Commercial

H |HL

Power Plants

)

Residential

Transportation Industrial

Engaged & Informed Communities

Officials, industry, and the public will manage demand and waste better, support resource
recovery goals, and contribute to integrated solutions for water, energy, and food supply.

=X : NSF, DOE, EPA, 2015

Investment in Water Technology

by Themes

Emerging  Zero Liquid
Contaminants  Discharge
0%

Decentralized
Nanotech Treatment
Materials 5%

5%

Energy Efficient

Wastewater
Treatment
%

Low-energy
Desalination
8%

©2014 BlueTech Research Q

All Rights reserved Environmental

BlueTech

Water-Energy Nexus
Technology Impact Roadmap

High Impact

e Biogas from wastewater

e Water independent renewable
energy technologies

Projected
Impact on the
Water-Energy

Nexus

Technologies for hydraul

Low Impact

Low < 4
Certainty

High

=

ZEX : Water-Energy-Food (WEF) Nexus : Technology Fusion
Enables Efficient Solutions ('18.5, Frost & Sullivan)

O e
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Bio-electrgchemical _

Systems

Bioplasties — —
MABR —

Deep Sea RO

Aq u apﬂﬂ-ﬁ-_-_-_-_-_-_-_-.

Forward
=

Osmosis

i — —
Nanotubes

(2010-2020)
AP = = = = e e e e e == - /
Ceramic
Thermad Membranes
5is /
'Siﬂ'estre.a_m ________________ Frars
deammonification disinfection
ANMBR: = = = = = = = o e = = = =
Strunge ________________ lon exchange
recovery

. O O B mm e e e e e R e e e e e e S e e e

Membrane omogenisation ‘
Distiliation Ozonation
Ne Ultrasonic
— = -
Applied Research InMovators Early Adopters Early & Late Majority
(6-8 years) (5-8 years) (6-8 years) (12-16 years)

O’Callaghan, P.,, Daigger, G., Adapa, L. & Buisman, C. Development and Application of a Model to Study Water Technology Adoption. Water Environ. Res. 90, 563-574 (2017).

Mature

Technology
Graveyard

Electroporation
Pressure retarded RO
Deep Sea RO

Zombie/Stalled

X}= : BlueTech Forum(2020.6)

3
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I Water Technologies Market Size Estimates 2020

Selected High Value
Water Technology Markets

$2,500

Sensors and analyzers

52,057

RO Spiral Wound
Elements

$1,400

lon exchange

$1,263

Activated Carbon for
Drinking Water

= S80

o

=
2 470

w

w

2
S60
$50
$40

$1,250
$30
$20
$500 $500
. . i
50
MBR Municipal UV UF/ MF Drinking Water
Disinfection

Xt= : BlueTech Forum(2020.6), BlueTech Research

Selected Emerging and Renaissance
Water Technology Markets

567

$60

547

$30

Granular Activated CeramicMembranes Advanced Primary  Electrocoagulation

Sludge

Treatment

$10 $10 510

H B

Algal Wastewater Membrane Distillation Atmospheric Water
Treatment
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Recent Innovations in the Water Sector

EPA's Blueprint Version 2 identified and described 10 of the mast promising opportunities to employ technology and institutional innovation to
help solve curment water resource issues and promote economic growth. Collectively, these “top ten” market opportunities, listed in the key at right,
form the basis for achieving water sustainability. Building off the 20 examples provided in Blueprint Version 2, the map below highlights additional

innovative technology efforts across the nation and identifies their corresponding market opportunities.

@ Madison, Wl Harvests Phosphorus

The Madison Metropolitan Sewerage District, in conjunction with Ostara Mutrient
Fecovery Technologies, recovers phosphorus at their Hine Springs Wastewater Treatment
Plant, conwerting it into an enviranmentally friendly fartilizer, Crystal Green®.

Gresham, OR Achleves
# Energy Net Zero

Through the use of biogas generation and
recovery, a5 well as ground-miounted solar amays,
the City of Gresham's wastewater treatment plant

Market Opportunities in the Water Sector

’ Conserving and Rexovering Energy ‘. Reducing Costs and Improving Technigues proving Resiliency of Water ture
Rec 1ng Hisat for Water Monitoring to the Impacts of Climate Change
ub utrients
et n mme’ Improving Performance of Small Drinking q Improving Access to Safe Drinking Water and
@ Improving and Greening of Water @ rer Systems anitation
T e =~ Reducing Water Impacts from Energy - Improving Water Quality of Dur Oceans,
b ‘ Conserving and Reusing Water B Production Estuaries, and Watersheds

: (Y
is the first in the Pacific Northwest to gensrate th : . # Mobile App for Water Quality Data
same amount of electricity a3 it consumes each year. : A mobile application called KCWaterBug provides live water quality
data so users can make rezl-time informed decisions about racreation in
numiarous streams in the Kansas City area,

. Protecting Lake Tahoe [JH 11.

The Lake Clarity Crediting Proqram uses a suite of
starmwazter took and prosocols to target ongoing effective
actions io reduce urban stormwater fine sediment and
nutrient pollutants to Lake Tahoe,

ﬁ ‘ GreenPlan Bay Area

The GreenPlan Bay Area project developed a GI5-based tool and
GraenPlans to help municipalities identify the optimal combination 8
and bocation of green infrastructure/low impact development
faatures to address water quality on 2 watershed scale.

w Cleaning Hydraulic Fracturing Wastewater

Researchers at the University of Colorado, Boulder have developed a
method using microbes to dean both organic contaminants and salts
from hydraulic frachuring wastewater, while producing renewable enargy.

':rl S '’ Potable Reuse

The communities of Big Spring and Wichita Falls
Texas, became the country'’s first two patable reuse
facilities, using multiple bamier tachinologies and
intense monitaring.

Padre Dam Municipal Water
{ & '8 istrict, ca

The racently complated construction of an

advanced water purification fadlity will redaim
treated wastzwatar and wse it to rechange drinking

water aquifers, providing 20-25 percent of Padre
Dam's current drinking water demands.

Resource Conservation and Pollution Reduction at
¥ & Wastewater Treatment Facilities

As part of a broader Enerqy Management [nitiztive (EMI), EPA Region 4 supported enargy
assessment site visits at eight wastewater traatment facilities. The site visits identified opportunities for significant
energy savings, and reductions in (0, equivalent, and nitrogen discharges, at very little o no cost o the utilities.

Water Technology Innovation Blueprint
(EPA, 2014)

Iy Improving Onsite Systems 5‘ "i)
Rocky River Hydrology ' F i ic S ;
Cleveland Metroparks studied the iydralogy of the
Fiocky River headwater straams affacted by runoff
by using real-time flow and water quality sen-
sors 0 attain preciss, short-interval hydrograph
and water quality data.

The Massachusetts Altemative Septic System Tost Contor
[MASSTC] aids in the development, testing, and piloting of new and
innovative ansitz tachnologies.

Private Wastewater Treatment for Nutrients 5‘ i‘! '

S A partnership between the Buzzards Bay Coalition and the Kingman facht Canter manina
8| s working to provide currently unsewered households with access to a new, privatzly built
el wastewater traztment plant 25 a maans to control the discharge of nutrients.

Philadelphia, PA Extracts Heat from Wastewater ’
The city of Philadelphia uses a geathermal process, acting ike a large heat pump,
to extract ambient heat from wastewater to heat its compressor building and
gallery space, saving 518,000 a year in enengy costs.

DC Water Saves Energy ' ’

,' DI Water is the first plant in Morth America to adopt 2 Cambi thermal hydrolysis process
that will enzble them to create a significant amount of bivgas which, when fully aperating,
will generatz ane-third of the plant’s enargy requirement.

Ralnwater Harvesting at EPA ‘ @
EPA's Headauarters facility recently upgraded an existing 6,000-gallon capacity rainwater
harvesting system with OptiNimbus real-time controls to manage stormwater retention and

use more ffectively. The system allows EPA to monitar the volume of rainwater captured
and used aver time.

Emaory University Reclaims

Wastewater [| ¢, 5P

The WaterHub at Emary University is reducing its
water feotprint nearly 40% by reclaiming and reusing
up to 146 million gallans of campus wastewater
annually by using an adaptive eological technology
that naturally breaks dawn onganic matter in
wastewater for use as make-up water in its steam and

chiller plants. —I gl

"7 KOREA WATER PARTNERSHIP

Crisfield, MD Uses Wind Power ’

The ity of Crisfield is planning 2 750 megawatt (MW) wind turbine te provide elec-
ricity at its wastewater fraatment plant. The turbine is expected to generate more
than enough electricity i power the traztment plant and save the city 5150,000 to
5200,000 2 year in eleciricity costs.
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O Oi=m 2 @J)IE€s d5 X HAE D=

— Federal Insecticide, Fungicide and Rodenticide Act(FIFRA) : o=, &
H S 80142 ASI|2(EPA) 22

o
oo

— Toxic Substance Control Act(TSCA) : a7 sist2R(SHAIE, EPA) 22
— EPA Clean Water Act Alternative Testing Procedure(ATP) Program
for Drinking Water and Water Quality : tizl & &l A& 2I(EPA) 212

— Leaders Innovation Forum for Technology(LIFT) Program : a4, si=,
HIZ, X0l 2(WRF)

— New Jersey Energy and Environmental Technology Verification
Program : 2 2x2l MZE (5HXF) A2

—Technology Assessment Protocol-Ecology(TAPE) : 2ig(al&F)o2
— CA COR Title 22 Compliance @ +&JI1= ¥ M2l4S(R2IZLIOE) 22

- Environmental Technology Verification(ETV) : +& == AIAS(EPA)

— WaterSense : 24J17 ¥ &HI(EPA)
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A3 (3th Party Validation)

Range of Current Testing Programs

Voluntary testing (WaterSense)
Mandatory testing (ATPSs)

Industry standards compliance (NSF 60/61)

State only (TAPE)
Industry led (LIFT)

AFEZ - Building a Credible Testing Program, Teresa Harten, USEPA 2014
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183 WYOMING o o | $
) @ nessaska | O iLLiNoIS (;;“0 % $' : %
g NEVADA | jnited States IND'M% G 7 e hiadelphia - N o
San Frelcisco 4 COLORADO  KANSAS  M|sSOURI v:vﬁléiarm o B S
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Gy IF% OlssVegas OKLAHOMA TENNES ORI §
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50+ facilities across North America and Internationally as level 1 to 4 g
i
-9
&APTwater Q
. VEOLIA
Locations of U.S. Water Clusters
and Technology Initiatives " wmm T wwom | owwe mwwen

X Different technologies, Different Applications, Different Scale, Different clients

Clean Urban Water Technology Zone
(Tacoma, WA)
Oregon Water Tech Innovators

ey o s s Many companies die the Valley of Death from Pilotitis

The Maritime Alliance (San Diego, CA)
WaterStart (Nevada)

i T - Keys to Successful Piloting and Demonstration

(Fort Collins, CO)
AccelerateH20 (San Antonio, TX)

0 Thewater Council iwaukee, M) * Best use of Seed funding is to fund a demonstration facility

. Michigan Water Technology Initiative

. Cleveland Water Alliance (NE Ohio)

- Alron Glokl Wter Alfiance (Akon » Needs to be at, or close to, full-scale

. Confluence WTIF: (SW Ohio/N

. Wate Tachnology hnovation « Ideally with a Flag Ship client within 50km of your Head Office
Ecosystem (Philadelphia, PA)

. New England Water Innovation

=
Network (Massachusetts) X
Fullmap available at . | 18.  H20TECH (Atlanta, GA) (E f ) B/Ué’ TeCh Research
This map is not intended to be comprehensive, and may not include some emerging water clusters. @ Q r:l:. E i \r% g QI gl
— [ -
30 @ KOREA WATER PARTNERSHIP



5

Stakeholders

- Government
- Research Institute
- Academia

-NGOs

- Industry

31

- Water resources
- Water supply

5 Technical - Sewerage

Ecology - Reuse
- Water environment

KWP

5 Business
Area

- Engineering

- Procurement
- Construction
- Operation

- Finance

Platform
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Challenge USA Market!

> 201635 E KWPL2t S7H AWWA (ACE) MA|2] &7}

- O AME - 9UNE M=
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ofo|C|o| ME= A7

Brennan Jones Engineering
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> 2017.07‘ - 2017'09. Technical Memorandum o 55"’ -
Aqua2000-LT & =4 v oo P
EPA method Hgd B7| &t& e
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Aquazmwsot:mpaso o Rosumoun i iyl
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-  fX|#2| ZHHZ} (Easy to maintenance)
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MM ZHLAL AES7| M2 YW 22 £ > OI2EIA loT WESFA 7IY AYYEKASH EH5HH M
EEE A YIE| 8t+=== Smart Sewer System 2 L|E{& H|A|
= AFOI kb

M KF2O0| S Aol A MASt SIS TS AE =Y

T e - MAIYE] : 200744 O[A0] CSOs XK S ADIE SH4R7| AlAE B2
S48 0|2 X|SEIY SA(FRH Bfw) CAYYEKA : 0|2, 98 £ 3807} 0|4 X AN 28
Elohe s R A A e X AHBE HF|5} NLAYKET)ES Sof 2697 MALEIN] 315 A% 2
- FlEROl= A= - ATTHE = SEOE M 17 Cs0 HO| AILd X An 2

X QH7|E HES CFIEAST| 5 AL gy 7ts

=

. ¥ MA|LHE|2| Smart Sewer System 2 L|E{ M| A L=
* Baker Manufacturing

— Device development by ATT Co.
— Sensor supply by Chang lab.
— Develop prototype for field test

USE CASE - OPTIMIZING WASTEWATER COLLECTION SYSTEM

v

Client: Sewage District of Greater Cincinnati (MSDGC), Ohio
Financials: $2m+ project in the past 3 years

v

v

Client Goals: Achieving new federal compliance, saving the Ohio

the client (Off the shelf, No need for integrators, fully integrated to
the client needs)

1
1 $S l T 6 Devices + sens;:rs

____________ river from pollution, increase public safety
: UWM Research Foundation » Pain to achieve goals: Generation and consolidation of field data
] » Who did we compete against: General Electric (GE), two

| License integrators and two startups

I - - ) )
< e =) » Our Solution: Generating weather, level, discharge and water
Septilli In : . S ! ; 4 i 9

][ == onth C 5 Baker Manufacturing Field Test wadn : . quality data and integrating it into a high level software solution of

[| (Produce sensors) \ «

|

|

|

“MSDGC has brought the loT to municipal wastewater and it wouldn't be

: ~ j D I RO
1| my 1 ' : i A Al
| ATT: Device UWM: Sensor 1 ~ Smart Sewer System 7 possible without Ayyeka!” Reese Johason, PE, Progeam Manager, MSDGC Watershed Operations :
| We use it 1o determine where we have extra IR b
————————— Ak IBAKER £
manufacturing company, LLC " 4

Capacity Or roOm in our sewer pipes to store

XtE: On-site Lead Detection System, Woo-Jin Chang, University of Wisconsin, 7/16/2021 UtE = m_]?_]
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[1 CoR TITLE 22 Compliance/Pilot Contest : BKT

02 2aZEL 0} FHE 7|5 HEHE X0

» Capacity: 1-10 GPM
» Automated operation via SCADA
» Chemical dosing system
» Online monitoring
Influent Flow
Backwash Flow
Pressure Variance
Temperature
Turbidity
. TSS
o DO

o pH

Why prove Title 22 compliance?

> Title 22 in the United States
o Serves as a minimum standard of performance for municipal water industry.
o First step in the acceptance of new technology without domestic references.
> Emerging Markets: Middle East | S. America | Southeast Asia
o Few nations maintain individual standards for recycling water.

o Title 22 compliance is respected as an independent verification of

technological viability.

» Successful verification of Title 22 compliance is a proven process for

echnologies to gain credibility. il :

O o fE2lEl 719 "5 - PPI B3}

AW initiated research under Water Research
Foundation(WRF) tailored collaboration program
to evaluate pipe

Enlisted U.S. based testing on pipe (lab/university)

Pilot pipe installation in U.S.
N Water

Research
Foundation

Project # 4650

APPIZ 257 ¢sa_- n|i:4~. —

[Otmaier eeess wans

The Innovative Plastic Pipe
Ductile iPVC Pipe

gﬁi otz 201 810|Y)
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KOREA WATER
Platform for Overseas @ PARTNERSHIP
Network for Entrepreneurs

dARIULL

www.kwp.or.kr
sys@kwp

-



http://www.kwp.or.kr/
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European Bank

for Reconstruction and Development

Economic Development
Cooperation Fund

E.O| CPS(Country Partnership Strategy) H|Qt5E{
s@aMK| S 3~104 28

Z2HE 92 I

01. Country
Partnership(CPS)ElE
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