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Company Overview

SWIG
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o Flexible deployment (point and non-point) LAKE MORTON #ES + N

o Speed of project delivery (<1 year)

o Passive, easy to operate systems, no chemicals Pt
FT.LAUDERDALE
CANAL

RESTORATION ¢:s

o Meet surface water quality standards (NPDES)

o Reliably remove:

=  Phosphorus Elimination System (PES) PES
= PES+N (Nitrogen) PES + N
= PES+C (Color) PES + (C o Scalable & Cost efficient
o Monitored systems, verified removal results o Designed to last up to 25years

o Documented removal:
o TP, TN, Color, E. Coli, TSS, Metals, PAHs, Toxic Anions, PFAS

o Alternative delivery, “pay for performance”

o Spent media to be recycled for AG applications



Technology - Phosphorus Elimination System (PES) - Overview

PES

Industry-leading Removal Rates

* Total Phosphorus: > 80%
* Total Nitrogen: > 20-30%
e TSS:95%

* Metals: 80%

At least 3-6 ft water
treated / day

16-20in
engineered media

>90% P removal

Phosphorus

Compounds

o Water is distributed onto and passes
vertically through a layer of patented media
(think “Brita” filter)

a Patented media has an exceptionally high
capacity to adsorb and irreversibly bind
phosphorus (P)

e Treated effluent is collected via
underdrain pipe(s) and discharged into
receiving waters

o Robust plant growth assist in P removal and
creates dense wildlife habitat

e The media is designed for a specific
lifetime (10 to 20 years) and can be
replaced to extend project lifetime. Spent
media is an excellent soil amendment



PES + Nitrogen System- Overview PES + N

Water to be
treated

PES Media

60%-75%
TN Removal

Media 2

Industry-leading Removal Rates

* Total Phosphorus: > 80%
* Total Nitrogen: > 50%
 TSS:95%

* Metals: 80%

Water is distributed onto and passes vertically
through two layers of patented media (think
“Brita” filter)

The first media layer is aerobic and transforms
organic nitrogen and ammonia into nitrate. This
layer can be modified to include a phosphorus
removal (PES) option.

The second media layer is anoxic and transforms
nitrate into harmless nitrogen gas which is
released to the atmosphere

Treated effluent is collected via underdrain
pipe(s) and discharged into receiving waters

Robust plant growth with deep roots maintains
media porosity and creates dense wildlife
habitat

No media replacement required for ONE.
Combined PES + N systems require replacement
of first media layer



s / o Py » i P
" How SWI G's Passiye-Media e
Sys tem Quallfl e . s\a N atu re- o Based Approaﬁ

f. ; . B i \ l-,‘.lr. u- i v
2 o 7 ' ’Ml-m"i 3 natural f|Itraﬁon‘fﬁmg engi
Based SoTutlo Sorr/ = i |
| )/ ’ - = 2 and wetland p«lg&%@ﬁ
' . L R
. rough

talnahle and Low Impact

pemtmn vmthout chemlcals :
e ; 1' it
reWcIed qtOXIc materr"als *Eﬁ

EQ’; a

© reused {agricultfufe' Er%a
Q 6 , _ J : o e ._j_;-'- . t_t.- Bt A
1* e

Sustainable A AL RAN Biodiversity p orts»Btpdwersltv & Ha%g
andlowimpact | g ® ¢ 7 e /]° (AN o o & Habitat p«,N’atlve vegetatlon creates wﬂdhfé habltafs_.'"'.

"._”f‘.

s
t F
o

i

Saturated and 74 o Prowdes ee’ologlc

B R I i - j
unsaturated footprlnt§ > N ¢ e
flow cycling , , Tt e ey i

-------



How is it different from treatment wetlands?

Same Volume at much
higher HLR

Treatment Wetlands Compressed Treatment
Footprint




Bolt-on Regional System

Doctors Lake Phosphorus Removal Process Diagram

3. Water flows through the 2. Pump partially treated
PES engineered media which water to the Phosphorus
removes the phosphorus Elimination System (PES)

1.1-acre footprint

1. Clay County sewer
flows into Fleming Island
Wastewater Treatment
Facility

~1.4 mgd treated
7,500 Ibs. of P removed

Direct monitoring

4. Treated water returns back
to the wastewater system

5. Water is chlorinated and leaves for reuse or
enters the St. Johns River

BN

YW SWIG
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Doctors Lake Advanced Phosphorus Removal
PES

DISTRIBUTION SYSTEM WETLAND PLANTINGS

: Cells are dosed in sequence,

I allowing flow regime to cycle
| between saturated and

: drained.

I

| Wetland plantings facilitate
I TP removal and improve

: media infiltration rates.

PUMPED WWTF EFFLUENT

|
I Treated PES effluent coIIected AFTER SAND FILTERS BEFORE

Iin un?ler drain is then pumped DISINFECTION RETURN PUMP STATION BACK
! back into WWTP. TO CHLORINE CONTACT TANKS

|
lm—-—-—mm—]

Location: Clay County, FL
Client: St. Johns River WMD




Locationof SWIG PES (= 1.1 acre /46,000 square feet)

Technology Performance ( PES
Period: 06/11/2020 - 12/31/2024
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Annual Vegetation Harvest and Plant Response

May 2024

March 2024

October 2023

(regeneration from existing roots stock)



Technology Regional Case Study

PEs + © SJRWMD Black Creek Water Resource Development

Project:

 Recharge the Upper
Floridan Aquifer with up to
10 MGD

« Secondary benefit is
restoration of historic lake
water levels.

Figure 1
k| * Black Creek
'\ | Water Resource
% @ D 1t
- .

Project




Technology-@PeEsh+ PES + Color System- Black Creek Results

X ! " Black Creek Columns ' v
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Test Number

£ : Pre-Dry Out: Discharging at 23 -26 PCU; 84 to 86% removal
January 2026

Post 2-month Dry-Out: Average color declining to 10-12.5 PCU, 93-94%, removal



Ultraviolet Transmittance (UVT) 100% Media UVT

Improvements attained through 90% 82 89 83.6% 83.9%
Color removal: 80%
70%
« High UVT is essential for the UV _ 60%
disinfection process. ; 50%
* Minimum UVT of 70% to 75% is 40%
needed for disinfection. 30%
» Passive PES+C media treatment 20%
achieves high UVT of 84%. 10% 5.0%
* Since TOC also removed along with 0%
color, chlorination is effective and INFLOW  Replicate1 Replicate 2 Replicate 3
safe.
* This makes the PES+C an ideal
pretreatment system for ASR injection
wells and Drinking Water Systems. 40% UVT 98% UVT



https://realtechwater.com/applications/drinking-water/uv-disinfection-performance/

From Field to Filters: SWIG Tech Reimagined for Stormwater

»a o |
’ Regional Systems
(Acres)

Module Stormwater Media Systems




Point-
source

Non-
point
source

Applications

Stormwater: Urban

Stormwater: Suburban

Urban Module

« Small/lcompact footprint for tight urban spaces.

+ Technology can be containerized for mobile solution.

22'Long

Module Section

+ g Wide R

22 Long

Container T Mobile Module




PERFORMANCE DATA

MAX. FLOW RATE (CFS)

1.27

MEDIA_ SURFACE AREA (SF)

416

MEDIA VOLUME (CY)

L2

LOADING RATE (GPM/SF)

0.42

MIN. NITROGEN REMOVAL RATE

50%

MIN. PHOSPHORUS REMOVAL RATE

80%

EST. MEDIA LIFE (YRS)

10

INSTALLATION NOTES:

1. VAULT SYSTEM TO BE INSTALLED DOWNSTREAM FROM
WET DETENTION/RETENTION POND.

2. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT,
MATERIALS AND INCIDENTALS REQUIRED TO OFFLOAD
AND INSTALL THE UNIT AND APPURTENANCES IN
ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURER'S SPECIFICATIONS, UNLESS OTHERWISE
STATED IN MANUFACTURER'S CONTRACT.

3. MANUFACTURER RECOMMENDS A 6" — 12" THICK LEVEL
STONE BASE UNLESS SPECIFIED BY THE PROJECT
ENGINEER. CONTRACTOR IS RESPONSIBLE FOR
VERIFYING THE PROJECT ENGINEER'S RECOMMENDED
BASE SPECIFICATION.

4, ALL PIPES MUST BE FLUSH WITH THE INTERIOR
SURFACE OF CONCRETE, UNLESS OTHERWISE NOTED.

5. ALL GAPS ARQUND PIPES SHALL BE SEALED
WATERTIGHT WITH A NON-SHRINK GROUT PER
MANUFACTURER'S STANDARD CONNECTION DETAIL AND
SHALL MEET OR EXCEED INDUSTRY PIPE CONNECTION
STANDARDS.

B 1067 ¢
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PERFORMANCE DATA
MAX. FLOW RATE (GPM/SF MEDIA) 0.42
PERMEABILITY (IN/HR) 40
POROSITY (% 20
MIN. MEDIA THICKNESS (IN) 18
MIN. _NITROGEN REMOVAL RATE (%) 10
MIN. PHOSPHORUS REMOVAL RATE (%) 40
EST. MEDIA LIFE (YRS) 10

INSTALLATION NOTES:

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND INCIDENTALS REQUIRED
TO CONSTRUCT THE SYSTEM IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURER'S SPECIFICATIONS, UNLESS OTHERWISE STATED IN MANUFACTURER'S
CONTRACT.

2. {57 STONE TO BE PRE-WASHED BEFORE INSTALLATION.
3. SO0 TO BE INSTALLED ALONG SLOPES AND BOTTOM OF PRE-TREATMENT AREA.

DESIGN NOTES:
1. THIS SYSTEM IS INTENDED TO TREAT 1/2-INCH OF RUNOFF FROM A

TOP OF BANK
(1/2-IN OF RUNOFF FROM BASIN

TOP OF BANK

PLUS 1-FT.) (1/2-IN OF RUNOFF

STABILIZED BANK FROM BASIN PLUS

PLANTED.OR, MAX. SLOPE 3:1 OVERFLOW 1-FT.)

SODDED ) SODDED STRCTRE
SEE DESIGN'NOTE 3. CLEAN OUT
W/VALVE BOX
P B =] o
S QUTFLOW TO
1 W, = CLEAN #57. STOME 1 W, > 3 DOWNSTREAM
BMP
PERF. COLLECTION PIPE W/ SOCK (TYP.)
PERF. COLLECTION PERF. COLLECTION
WET SEASON WATER TABLE WET SEASON WATER TABLE  PIPE W/ SOCK PIPE W/ SOCK
(Tvp.) (Tvp.)
SECTION 1B SECTION 1A
TOP OF BANK
-
OVERFLOW
STRUGTURE
PES MEDIA

a| A QUTFLOW TO

COMMERCIAL/INDUSTRIAL DEVELOPMENT. o —— A DOWNSTREAM
2. DISCHARGE FROM THIS SYSTEM SHOULD BE DIRECTED TO ANGTHER BMP FOR ATTENUATION BMP
AND FURTHER TREATMENT.
3. BOTTOM OF DETENTION AREA TO BE PLANTED IN COMPLIANGE WITH LOCAL PES MEDIA
ORDINANCE AND REGULATIONS. CONTACT MANUFACTURER FOR MORE
INFORMATION.
4. LENGTH AND WIDTH OF DETENTION AREA DEPENDENT ON SITE DESIGN
AND CONDITIONS.
A WATER TECHNOLOGY DRAWN: SZ DRAWING TITLE SCALE
COMPANY PLAN VIEW & SECTION VIEW
SWIG PES RAINGARDEN
51 Kright Boxx
Y \ SWIG Omnq:hrk FL 32065 SHEET DATE
o) et e TS APPROVED: MRM 1 0F 1 04,/28/2025

@2025 Sustainable Water Infrastructure Group, LLC. All rights reserved.
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FLOW PATHS e

3201 15t AVE. S, SUITE 202

. SWIG PES+N POND PROTOYPE SYSTEM
PERFORMANCE DATA
LOADING RATE (GPM/SF) 0.0155 S S
LOADING RATE (FT/DAY/SF) 3 T:Ei;g[) 4
PEAK LOADING RATE (GPM/SF) 0.031 OUTFLOWS
PEAK LOADING RATE (FT/DAY/SF) 6 e
MIN.NITROGEN REMOVAL RATE 50% = |
MIN. PHOSPHORUS REMOVAL RATE 80% % - |
EST. MEDIA LIFE (YRS) 15 " -
- ) RECYCLE \
b * FLOW PATHS | P, |
e \ |
PES+N SYSTEM a
POND S POND
OUTFLOW < INFLOW
. s e e PEAKINFLOW |
e Ve outpops <7

|
F |
\
PESN

TREATED
OUTFLOWS

POND CIRCULATION
PLAN

SWIG PES+N POND
PROTOYPE SYSTEM

26189 CR 448A, MOUNT DORA, FL 32757
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DRAWN: BL
ICHECKED:MRM

IAPPROVED: VS

JANUARY 10, 2024

LOCATION
TBD
DATE

1% 4

PROJECT #
SCALE
1" =20FT

-
w
1

CLASS\SHEET  |SHEET

DRAFT

©2023 SUSTAINABLE WATER INFRASTRUCTURE GROUP LLC All rights reserved.

CONFIDENTIALLY DISCLAIMER: MATERIALS CONTANED WITHIN THIS DRAWNG SET IS CONFIDENTIAL AND PROPRIETARY TO SUSTAINABLE WATER INFRASTRUCTURE GROUP, LLC. RECPIENT MAY NOT DISTRIBUTE, COPY, PRINT, OR REPEAT INFORMATION IN THESE DESIGN DRAMINGS.

‘ NOT FOR CONSTRUCT!

—
=

(6}




“Kr\\ | SWIG

\ .
<‘/ _:‘;L_Sustamabre véter m%;re !Erou,g.ic F / Oa t / ng Sys t e m




Wing Float Center Float Wing Float
’ 8’ 4’
< - >« st >
Exclosure Radial Water Spread .
Fencing (Optional) Head & Riser ,— SWIG Media
¥

Marine Grade

WWWLSWIG-LLC.COM

Frame System HPDE Floats Permeable
; media
. Water Supplied by Solar wrapper
Island Anchor Point or Land Powered Pump
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Lake Morton - City of Lakeland

e Peace River Watershed
e 40-acre surface area
e 150-acre urban watershed

FDEP Verified Impaired

* Approved 4e Nutrient
Reduction Plan on October 26,
2021

o Chlorophyll A
o Total P
o Total N

Outlet

3 Modules
Configuration

% Inlet

A N

‘(,\\V SWIG INNOVATIVE TECHNOLOGY FOR HARMFUL ALGAL BLOOMS GRANTS
JIVESNSS0 Modular Enhanced Nutrient Removal System Using Passive Treatment Media




City of Marathon — City Marina Canal Nutrient Removal Demonstration Project

v -




City of Marathon — City Marina Canal Nutrient Removal Demonstration Project




Manufactured In Florida




USEPA Research Project into SWIG Technology - Experiment

Experimental Setup

* Three replicate 15 cm columns
were fabricated with PES media,
overlying a layer of wood chips
and then coarse LESA stone.

« The wood chips and stone layers
are intended for dentification
(DNF) observations, which are in
addition to the EPA experiment.

Experimental Setup with Supply Tank, Supply Tank with Feed Pump and
Columns and Collection tanks Bubbler to keep inflows agitated




Toxic Anion Removal

* Negatively charged toxic anions
such as arsenite, arsenate,
selenite and fluoride removed by
charge attraction to positively
charged WTREs.

* Arsenite, the most toxic and
difficult to remove arsenic anion,
is completely removed to below
the detection limit, as is arsenate.

* Given inflows over 380-880 times
higher, such a high arsenic
adsorption percentage has never
been reported, even in complex
materials such as nanotubes.

e Selenite and fluoride removals
also quite substantial.

Arsenite (pg/L)

Selenite (pg/L)

Arsenite- (244 pg/L) - 99.7%

B Inflow ® Deep-noP B Deep-P

300.0
250.0
200.0

150.0

0.75 0.63

Selenite- (0.407 pg/L)- 84.5%

B Inflow @ Deep -noP M Deep-P

0.50
0.45
0.40
0.35
0.30
0.25

0.20
0.066
0.15 0.063

0.10

0.05

%:oc)(u o—(.l(

0.00

Arsenate (pg/L)

Fluoride (mg/L)

Arsenate- (396 pg/L)- 99.9%

B Inflow ® Deep-noP B Deep-P

500.0
450.0
400.0
350.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0

Fluoride (4.74 mg/L)- 83.8%

B Inflow ® Deep -noP B Deep-P

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.0

0.81 0.77
R———



Toxic Metals

Cadmium Copper Lead Manganese Mercury Thallium Zinc
140 450 500 1800 35 50 250
- 400 450 - 1600 45
120 30 ==
350 100 1400 40 - 200
100 350 25 35
_ 300 1200
fl 300 30 150
5§ 250 1000 20
E 250 25
; 60 200 800 15
8 200 20 100
150 600
40 150 10 15
100 100 400 10 0
20 5
50 50 200 5
0 ¥ o = * 0 ¥ 0 ———— —w—— ——x—— —— —%— 0 —
N Inflow @ NoP BEWithP M Inflow ENoP EWithP H Inflow @ NoP BRWithP N Inflow BNoP BWithP W Inflow @ NoP mWithP H Inflow ENoP mWithP M Inflow @NoP EWithP

* Positively charged metals are very effectively adsorbed onto negatively charged cation exchange sites in the
media.

* Cadmium, lead, mercury and thallium outflows were all below detection limit. Removals range from 99.1% to
99.9%

» Slight detection of copper, manganese and zinc results in removals ranging from 98.7% to 99.1%.

* All outflows are well below all applicable MCLs.



Long Chain PFAS Removal (> 7 carbon atoms)

Concentration (p/L)

200 PFTeA PFTrDA PFDoA PFUnA PFDA PFNA PFOS PFOA
[
160
—— —
120
=
80
60
40
T
20 »
0 —_— — —_— —_— — e % ——— -
B INFLOW HPFTrDA B INFLOW B PFDoA  EINFLOW E PFUnA M INFLOW H PFDA M INFLOW B PFNA M INFLOW B PFOS M INFLOW H PFOA

M INFLOW HE PFTeA

Applied at landfill leachate concentrations, removal of longer chain PFAS was virtually complete, with many long
chain PFAS outflows below the detection limit. So actual removals would be even better.

Applied at nearly 6 feet hydraulic loading rate (HLR) per dose over 6 doses, this PFAS load represents a year’s
worth of wastewater loading.

This gives considerable confidence that these results would continue if loaded at typical natural or wastewater
concentrations.



Shorter Chain PFAS Removal (< 7 carbon atoms)

SHORT CHAIN PFAS REMOVAL INFLOW | OUTFLOW | REDUCTION
Perfluorohexanoic acid (PFHxA) | 21.20 3.60 83.0%
Perfluoroheptanoic acid (PFHpA) 1.91 0.85 55.6%

. ) Perfluorooctanoic acid (PFOA) 6.12 0.86 86.0%
Still, PES removal of even short chain PFAS — — cid (PFDA
was also effective at lower inflow erfluorodecanoic acid (PFDA) 0.62 0.29 53.4%

concentrations. Perfluorobutanesulfonic acid (PFBS) 6.00 3.03 49.5%
Perfluoropentanoic acid (PFPeA) 45.40 3.71 91.8%

Removal of short chain PFAS is much
more difficult due to their much lower
binding attraction than long chain PFAS.

However, at much higher landfill leachate

inflows and loads, shorter chain PFAS

removal not as effective. SHORTER CHAIN PFAS (s 7 Carbon atoms)
140

This is because available PFAS sites were

preferentially occupied by the longer 120

chain PFAS. % 100 + T

TP increases PFAS discharge due to TP s ® e T .

competing for binding sites. % 60 t X - : : -

Results suggest that, in areas of high TP S . = ~+ . X

load, a series of two PES+C systems might 20 : 5 T = e

b RS 5 EPA MCL of
e necessary. i 10 ng/L

[1PFHpA- no P [ PFHpA- P [ PFHxS- no P [0 PFHxS- P [ PFHXA- no P M PFHXA- P[] PFBS-no P 1 PFBS- P



Innovative Tech - Surface Water/Aquifer Recharge

Black Creek Example NDPES Permit
Surface Water — i
S N N s
e
D
PES Treatment

UIC
— *
Reclaimed Water Sy g gy

iy | iy
PES Treatment



Innovative Tech - Building flexibility in Systems that have Tight Operational Limits

Wetland sized to
meet all UIC Permit

Wastewater :
Treatment (AWT) Requirements
Disi
Nfan,.
ecthn
Reclaimed
gl g iy,
Treatment Wetlands ao® - l" _—
. '(\‘ec
o' UIC Permit
F.A.C. 62-528
PES+N Meets All Injected Water
UIC Permit Suitable for Either
PES+N Compressed Requirements DPR and IPR

Treatment Footprint (F.A.C. 62-550)

Water Classification — Aquifer Recharge



SWIG technologies can clean large volumes of water below non-detect for
many of the world's worst water pollutants:

« Removes Phosphorus, Nitrogen, Tannins, Fecals, Metal, Flouride, PFAS and E.Coli
+ Cost efficient — lower cost than competitors (including O&M)
« Scalable — any size from small drainage boxes to 10's of acres

« Sustainable/non-toxic/no chemicals — Storm and Drought proof

LE:LCEVEVE

+ Uses recycled materials and spent material is reused

« Carbon sequestration through wetland plant harvesting
« Short Permit/Construction Time — minimal permitting and simple construction
* Flexible in application — can be used as bolt on or solo

* Fully Monitored (no guessing)

Designed for longevity (can last 10 — 25 years as wanted)

SswiG

& ) SUSTAINABLE WATER INFRASTRUCTURE GROUP, LLC



QUESTIONS?

Vincent Seibold, P.E., MBA
Director of Operations

Cell: 904-234-7865
S WI G Email: vincents@swig-llc.com
<[>

) SUSTAINABLE WATER INFRASTRUCTURE GROUP, LLC WWW.Sng'"C.Com



http://www.swig-llc.com/
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