MOLEAER

Pokegama Lake Nanobubble
Treatment Options

Sep 2024




Who We Are

Category Creator & Global
Leader of Nanobubble
Technology




Today: Enabling Industries & Municipalities to Produce
More Using Less Water, Energy, and Chemicals MOLEAER

Installations Gallons Treated Countrles
per Minute

Unique Patents Employees Manufacturing
and Patent focused on Facilities:
Applications advancing NB  Los Angeles (HQ)
technology & Spain




Founded in Southern California & patented nanobubble technology.

BRUCE SCHOLTEN a WARREN RUSSELL

| Co-Founder, L ” Co-Founder,
Chief Technical Officer B . Chief Commercial Officer

&\1\\. s

First commercial nanobubble generator launched for wastewater.
Company seed funded.

Tested in greenhouses, saw 50% yield and entered market.
Tested on ponds, saw 300% improvement in clarity and entered market.

Shifted our focus to greenhouses and small ponds.

Moleaer delivers its 500th nanobubble system. Expands into Canada and Mexico.

Expanded into Aquaculture and Oil & Gas.
Began to form partnerships (Jacuzzi).

Moleaer opens manufacturing facility in Spain and office in Norway. Nanobubbles can
go beyond water; develop new applications in food, water, energy and industrial
processes. Built R&D and App Development team.

Moleaer opens office in Chile.
Reaches 3,000 installations and >1M gallons of water per minute in treatment.

MOLEAER
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Largest R&D Team Studying Nanobubbles in the World

Exponential Growth in R&D Team and Patents Filed A June 2022: Moleaer built out the
Number of R&D FTEs, PhD's on Staff, and largest NB R&D team in the world
Unique Patent Families TAM

focused on the fundamental and

?Z Vi applied research of nanobubbles

16 180

i A Mol eaer s ability to

E % solutions has both expanded and
accelerated, resulting in a wider range

of applications and faster
commercialization of nanobubble
applications

2016 2017 2018 2019 2020 2021 2022 2023

TAM ==R&D Focused FTEs ==Unique Patent Families

MOLEAER
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Cutting Edge R&D
& Intellectual
Property

A Discover & Apply
Nanobubble Properties
and Benefits

A 15+ University &
Research Partnerships

A 8 PhD6s in
Electrochemistry,
Environmental
Engineering

A 15 Unique Patents &
Patent Applications

“ I ; mEAER

Diverse Suite of
Products

Requires Minimal
Additional Infrastructure

Scalable to Any Flow: 1
I 8000+ Gallons per
Minute

Versatility: Inject Any
Gas into Any Liquid

High"Vqume”
Production, close
to Customers

A Assembly Facilities in
Los Angeles and Spain;

Warehouses in Norway
& Chile

System Engineering
expertise to develop
products tailored to
each Application

Outsource Fabrication
as Needed

A

Global Footprint
& Leadership

Sales and Service
Technicians in N.
America, L. America
and Europe

Local Distributors and
Global Partner Network

Flexible Sales
Models

Capital Equipment,
including Custom-Built
Systems

Nanobubbles-as-a-
Service (NaaS)

OEM Partnerships:

Core Tech Designed as
Components into
Partnerso Pr

After Market Services




Origin | Zirku Island Wastewater Treatment Facility

Problem: lagoon couldn't keep up with the high volume of
wastewater, causing foul odors and low oxygen levels in the
water

Solution: Tinybubbles LLC develops a Nanobubble
Generator to make small bubbles that will improve oxygen
transfer efficiency and hit the DO target

Results: Within 24 hours:

ADO levels rose to 7.0 ppm (>4x higher than before)
A59% decrease in Biological Oxygen Demand (BOD) from
110 mg/l to 45 mgl/I

Conclusion: nanobubbles behave differently, they have a
secondary affect beyond dissolved oxygen, and can
significantly improve biological processes such as wastewater
treatment

MOLEAER
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Mol eaer 0s Patented Technol ogy

AR SR VRS |h(roduces dissolved oxygen and nanobubbles:
A Most cost-effective way to provide critical dissolved oxygen to waterbodies

waterbody:

10006s of install at EESENER NIRRT R R TR CRINR e (e Rl
A Promotes natural lake cleaning processes

A A Nanobubble
Generator

|_ Air Compressor*
——

*Available with either an Air Compressor or with Oxygen
Concentrator. No external gas supply or connection is required.

MOLEAER
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Patented Technology Produces Two Forms of Air in Water

DISSOLVED

Dissolved Oxygen = Amount of Oxygen in Water

Mol eaer 6s nanobdis$olves t e c h

oxygen with best-in-class efficiency in
any depth waterbody at scale

O

(@)

oo Stable, Neutrally Buoyant ,°
_“Invisible to the

NANOBUBBLES

Nanobubbles behave differently from all other bubbles
All their beneficial attributes 8 stability, surface charge, neutral
buoyancy, etc. 8 are the result of their size

These unique features enable nanobubbles to disperse throughout a water body,
delivering and retaining oxygen at all depths

Moleaer
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LARGER BUBBLES

Rise to Surface & Burst

Nanobubble (<200nm)
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low Does a Lake Become Impaired?

Excess nutrient levels create a cycle that continues to worsen with time

‘ E gon Excess nutrients (lawns, farms, storm
» External Nutrient Loading water, wastewater) enter a lake

= Nutrients > natural biology need

Internal Nutrient Loadlng :
,:;r\
s T = « Excessive Algae
Anoxia = '. : ~B="% .« Poor Water Clarity &
(No to Low DO) o Sl - Quality
% o Large Fluctuations in DO

Temperatures y, al
feed off nutrients and bloom

Decomposing algae consume oxygen,
Y organic matter (
nutrient loading

: Sase e s e o s S War mer temperatur e
Outcomes e e oxygen |l evels drop
» Fish Kills Decomposition of Large 7 g e~ muck and even more nutrient loading

* Muck Silantitios of iMgas — - These nutrients drive more algae
Accumulation A i T blooms, creating a feedback loop

« Foul Odors SR e . Vicious Circle: reoccurring algae
blooms, low oxygen, thick muck, high

STATUS QUO odors, fish kills

MOLEAER
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Oxygen Nanobubbles Change the Status Quo

Moleaer oxygen nanobubble treatment helps break the negative loop

Moleaer introduces dissolved oxygen
and nanobubbles into the waterbody

External Nutrient Loading

_‘ Most cost-effective way to provide
Z ;::’-’_7-2“ . critical dissolved oxygen to waterbodies

N
P g ™3
e

Nanobubbles deliver the oxygen into

* Reduced Algae Growth B tha sediment / muck where it is needed
» Improved Water Clarity & | most

: Quality
Outcomes Especially Bottom) . Small Fluctuations in DO J Promotes natural biological lake

(Increased DO at All Depths, [

* No Fish Kills ’ e restoration processes
e Muck Digestion and A

Less Accumulation Decomposition of smaller quantities of &
» Improved Fish algae, leaving more oxygen available in the JI

Habitat Quality : water column, especially at lake bottom : 4

e No Foul Odors = .

MOLEAER

MOLEAER
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low Nanobubbles Spread in a Lake (At the Start)

o

A nanobubble is a hollow sphere enclosing gas (e.g. air, oxygen, etc.). The inside of each i

bubble is characterized by very high internal pressure, while the outside is characterized by a O(_)O O ;;232’&%%?; with
strong electrical negative charge. This negative charge pushes individual bubbles away from ¢ ¢ strong negative
each other, causing them to self-arrange in a grid-like fashion in water (as part of a cloud of O surface charge
nanobubbles), upon discharge from the nanobubble generator. O(_)

MOLEAER
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low Nanobubbles Spread in a Lake (Over Time)

Also, because of their size, individual nanobubbles are not buoyant (i.e. do not rise to the surface to pop), and so, remain stable in the
water column. They behave like Brownian particles, meaning they move in random directions. As the cloud of nanobubbles expands
with continued nanobubble generation and moves in the water, the previously-mentioned behavioral features of nanobubbles,
combined with their strong negative surface charge keeping individual bubbles apart, enable the nanobubbles to spread evenly in all
directions in a lake from a single discharge point. In addition to this, large fetches, wind, inflow and outflow water movement, and
natural lake mixing processes all work to further enhance this spread of nanobubbles in a lake. MQLEAER'
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[ Anoxic/ J [ Oxic/ ]
| Low ORP ) pduldki Didddiesl 1 | High ORP \
: '. % \ \ I"‘,' " ‘

Nanobubbles
I n C reas e & 'InA1age credi; (‘A)V'.I-k;ire e‘t aI.. (‘éOV:L»S)VFroAnAtV.VPIant. Sci.
Stabilize: In an impaired, anoxic water body, A restored, oxic water body
NB treatment T lake DO and ORP characterized by:
: which: A Improved water quality and
1) Dissolved Oxygen AT Muck digestion clarity
(DO) Al Internal nutrient loading Al Algae growth, blooms, and
Al External nutrient loading* ) toxin levels
2) Oxidation- AlgErz)(\(,:\irS]flve aquatic plant
Reduction Potential AT Biodiversity throughout the
(ORP) lake and boosts fish

stocking capacity by
maintaining DO levels > 3
mg/L#

#DO threshold for hypOX|a (i.e. minimum DO level below which aquatlc organlsms have difficulty survwmg)
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https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2018.00451/full​

Nanobubbles Support Natural Muck Digestion

- [ Anoxic/ J Oxic/
Low ORP High ORP

-

Large
guantities of
dead algae
sinking

Water

Accumulated
dead organic

matter R
(i . e. fioMuf | Thick odorous muck Firm sediment layer

Anoxic/Low ORP Conditions Oxic/High OP Conditions

A Decomposition of large quantities of dead algae A Decomposition of smaller quantities of dead algae
consumes oxygen in the water column, resulting in leaves more oxygen available in the water column
accumul ation of organic Hancreased oxygen availabifityne-staktaprobic t
lake bottom microbial metabolism that digests the muck, revealing

firm sediment

MOLEAER
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Mainly

- . - hemically-
Internal Nutrient Loading: Net P Sequestration i
[ Anoxic/ J [ Oxic/ 1
Low ORP High ORP
Water Net P release ,f NétP squestration |
o WO: e T
~ N = -
Accumulated &, . \\

(i . e. fon-t—es

organic matter ~ '  Fe(OH),;-PO, Fe(OH),-PO,

Sediment
Anoxic/Low ORP Oxic/High ORP
Iron (or manganese)-bound P gets reduced, Fe3* (or Mn3*) combines with HPO,? , gets
releasing Fe?* (or Mn2*) and PO,3 (Net P release) oxidized, and binds P (Net P sequestration)

MOLEAER
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Internal Nutrient Loading: Reduced N Release

Anoxic/ Oxic/
Low ORP High ORP ~ I

P -

-

»r

T w el * .
Large N release in g B Reduced N release in
Water the form of NH,* the form of NH,*

?

Accumulated
organic matter

(i . e. font—e

Sediment

A Both conditions: Decomposition of dead biomass by microbes releases N

A Anoxic/Low ORP: Rate of NH,* release from certain microbes > Rates of NH,* uptake and conversion to N, gas by other microbes
A Large NH,* release into water column

A Oxic/High ORP: Rates of NH,* uptake and conversion to N, gas rate by certain microbes > Rate of NH,* release from other microbes
Reduced NH,* release into water column _
A : MOLEAER

ADVANCING NANOBUBBLE TECHNOLOGY
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External Nutrient Loading*: N and P Reduction

External Anoxic/ [ ‘Oxic/ 1
loading of ) High ORP
N and P K- XTI —t —

More N and P s Less Nand P
accumulation accumulation
in a lake

Water -

Organic " i
N
» N

Low ORP (< 300mV) High ORP (3007 500 mV)
Lower chemical, bio-chemical, and biological Higher chemical, bio-chemical, and biological N

Sediment

N and P uptake and sequestration rates and P uptake and sequestration rates
A Higher N and P levels in lake A Lower N and P levels in lake
MOLEAER
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Mol eaer 60s Nanobubble Technol ogy vs.

Y

Aerate means to Asupply with airo or to fAsupply with

AERATION NANOBUBBLE TECHNOLOGY
ESiEEIZ ) BEiEi 0l Bubbles Rise to Surface & Pop Bubbles Disperse in Water Column o Easy to maintain, shore-
No benefits

Minimal Oxygen Transfer High Oxygen Transfer mounted equipment

to flowing water — e o -
Single treatment
Submerged point for large areas
components or large
areas and require

high maintenance

oughot \Water Column
N7 _ _
Flexible air sources

(air, oxygen or

ozone)
May require 4 Works in all
g 3(; = ¢ WL N < ntifaye e, waterbodies (big,
ireaging ror CEN e BN Oryeenerion &t dhe Sedimeny EffectivelyiOxygenateiSedimenti e i o8 small, deep, shallow
installation S : : : ar’ld rov;/ing)

MOLEAER
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Stormwater runoff Lot AUOR

( I z Coastal development& —— sedimentation \. {Oil and chemical spills
M @ I—EAE impervious surface i"i:“l;‘:‘[’l“;[‘.”* ] X0 toxins

ADVANCING NANOBUBBLE TECHNOLOGY g ok e PEROge

I toxin Road construction

limentat )

Failed
septic systems‘

‘ A_griculture

nutrients and
dimentation

Basis of

Adaptive Lake

I\/I an ag e m e n t Image credit: Division of Coastal ResOU

Prog ram A Reducing external nutrient loading to
the lake still needs to be done.

* Mol eaer s Nano Lake-.focused efforts_such as periqdic

Treatment is the aquatic wee_d harve;tlng and chemical

Foundational Component of treatments (i.e. nutrient sequestrants,

herbicide, algaecide, etc.) may need to
be used, especially at the start of
nanobubble treatment, until lake nutrient
levels are under control.

a Larger, Long-Term, Multi-
Faceted, Adaptive Lake
Management Program

Long-term nanobubble treatment and
external nutrient loading reduction

should reduce the frequency, effort,
and funds invested in such lake-focused efforts in the long-run.
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https://weedersdigest.com/eco-harvester-aquatic-weed-harvester/
https://dcrm.gov.mp/our-programs/water-quality-and-watershed-management/

N

Surface Water
Case Studies

/ MOLEAER
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Lake Elsinore,
California

Climate: Mediterranean/ Semi-
arid
A Temperatures: 53 to 81°F (11

Lake Metrics:

A Surface Area: 3,311 acres
(1334 ha)

A Max Depth: 16 ft (4.9 m) to 27°C)
A Volume: 30K acre-feet APrecipitation:
(37 million m3) cm)/year

Main use of lake:
A Recreation (boating)

A Receives 6.5M GPD (24
million m3) of treated
effluent
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Lake Elsinore:
Reduce Algae &
Improve Clarity

Nanobubble System
Metrics:

A NBG Barge: 2,400 GPM
(545 m3/hr) system

A Turnover Rate: 7.8 years

Danger advisory levels
and/or lake closures for 4
out of the last 7 years

Summer 2022 - Lake closes for
8 months to recreation due to
harmful algae blooms

CONFIDENTIAL | Copyright RibleaerAll trademarks stated her
redistributed or disclosec

THE PRESS-ENTERPRISE

LOCAL NEWS

LAKE ELSINORE: Harmful blue-green algae forces
area recreation closure




Lake Elsinore: LEAMS (Aeration) System

AREA OF INFLUENCES 725 ACHES
' RADIUS OF AERATION: 4700 FT

Installed: 2006

Approximate Cost:
$5M

Replacement and
Redesign Currently
Underway

MOLEAER
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: MOLEAER
Lake Elsinore: Summary of 60-Day Results

TMDL Monitoring

Eo
=

‘gl
a2
éS
04
§5
o6
(99}

e | E01 LEQ2 em===]E03

12 Ft (3.7 m) Improved 50-99% Reduced Increased ORP to
Water Clarity - Blue-Green Algae - Over 300 mV -
AWater clarity (Secchi Disk) ABlue-green algae levels A ORP (Oxidation-Reduction
went from 8-31 inches* (20-79 significantly reduced Poten(tial) went from average of
cm) AReduced to near undetectable ~150mv to over 300mv at all 5
*Increased to 120 (3. Jevels ess thaw B RMU)timtheé 45  monitoring points across the
days 90-acre area around treatment** lake

AReduced by 50% over the entire A Improved habitat and presence

lake*** of beneficial organisms
**Historic average of 30 RFU A 1t
***Changed from average 30 RFU to less A Improved lake reS|I|ency

than 15 RFU (+ORP/DO)



el Before Installation

ADVANCING NANOBUBBLE TECHNOLOGY : & P o T e
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Lake Elsinore:

Sediment
Hardness Map
Comparison

After 120 Days of
Moleaer Treatment
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L ake Elsinore

Satellite Image
Comparison

Ciry o AN
a)

QLS
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Lake Elsinore,
Sept. 8, 2024
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City of Lake Elsinore Letter of Recommendation

CITY DFA
LAKE (HLSINORE
_\Ebg DREAM EXTREME

April 24, 2024

To Whom It May Concern,

I am writing to share our experience with Moleaer and the remarkable impact their nanobubble generator has
had on Lake Elsinore. In November 2023, the City of Lake Elsinore entered inte a contract with Moleaer for
the installation and servicing of a nanobubble generator system, and | am pleased to report that the outcomes
have far exceeded our expectations.

Moleaer delivered the equipment promptly, and the system became operational on February 6, 2024. Since its
activation, we have witnessed a transformative change in the quality of our lake water — so much so that ftis
the clearest it has been in over twenty years. The installation included five water quality sensors, providing
our staff with comprehensive monitoring capabilities,

During the initial two months of operation, we observed significant improvements in critical water
parameters such as Dissolved Oxygen and Oxidative Reduction Potential, both essential indicators of lake
health. Previously, Lake Elsinore had a water visibility of less than two feet; today, our aquatic biologists are
reporting visibility over sixteen feet— a remarkable turnaround that underscores the effectiveness of Moleaer's

techmology.

The success of this project has garnered widespread attention and satisfaction among our residents. Many
have taken to social media platforms to express their astonishment at the lake's newfound clarity, with
numerous individuals noting that they have never seen Lake Elsinore looking so pristine.

Given these outstanding outcomes, we are currently in discussions with Moleaer to potentially install a second
unit later this year. This decision reflects our commitment to sustaining and enhancing the environmental
quality of Lake Elsinore for the benefit of our community.

In summary, Moleaer's nanobubble generator has proven to be a game-changer for Lake Elsinore, delivering
tangible improvements in water quality and overall aesthetics. We look forward to continuing our partnership
with Moleaer and exploring additional opportunities to further enhance the health and beauty of our beloved

lake.

1f you have any questions or require further information, please do not hesitate to contact Adam Gufaroth,
Community Support Manager responsible for overseeing our Lake Management Plan. Adam can be reached
at apufarotti@lake-elsinore.org,

g

Jason Simpson

City Manmager

City of Lake Elsinore
Q516743124

1300 5 MAIM STREET
LAKE ELSIMORE. Tf W25

WL LAKE- ELS | NORE ORG

Based on results of first months of treatment , the City of Lake Elsinore City Councill
approved purchase of 2 additional systems ($3.5M) to increase treatment capacity by 10X

over initially deployed system
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ADVANCING NANOBUBBLE TECHNOLOGY

MOLEAER \L\/
/

Lake
Arrowhead
Marina,
Wisconsin

Climate: Humid continental

Marina Metrics: A Temperatures: 9 to 80°F
A Surface Area: 2 acres (-12 to 27°C)

(0.8 hectares) APrecipitatior

cm)/year
Lake Metrics:

; Main uses of lake:

3 gogrﬁggea%%)&?ge A Residential (lake-front
(??64ha) flowing lake propgrty), recreation
system (boating)
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