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Aq Ua Software Use and Description

Software use — What AguaFarm does

\ o AquaFarm is simulation software for aquatic and
aquaculture systems and facilities.

o AquaFarm is used to specify, simulate, evaluate,
and develop aquaculture systems and facilities.

o AquaFarm canbe used for aquaculture feasibility
studies, facility design, management planning,
research, and education.

Software description - How AgquaFarm works

o AquaFarm is built on the knowledge base and
quantitative methods of aquatic and aquaculture
sciences and engineering.

o AquaFarm uses computer modeling and simulation
to test and analyze user-specified aquaculture
systems and facilities.

o AquaFarm provides structured aquaculture
expertise and intensive calculation processing.

o Facility simulation data are presented in data tables
and graphs, management logs, facility resource
budgets, and economic enterprise budgets.
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£, AquaFarm software use
@ o AquaFarm can be used for aquaculture feasibility studies, facility design,
I -

\ management planning, research, and education.

Aquatic animal and aquatic process modeling
o Calibrate and test models for aquatic animal metabolism, feeding, and growth.

o Simulate biomass support for single culture units (metabolic respirometry).
o Calibrate and test models for physical, chemical, and biological unit-processes.

Aquaculture facility desigh and management
Testand evaluate:

o Facility location, design specifications, and management strategies.

o Aquaculture production objectives, resource consumption, waste production and
reuse, environmental impact, and permitting variables.

o Facility enterprise budget and economic performance.

%Aqg@_mm_e_d_u_c_ﬂo_n

o Use simulation of aquatic and aquaculture systems as a virtual laboratory.
o Perform experiments and observe performance of aquatic animals and systems.

St I . l .
o Collaborate and share projects with other AquaFarm users.

o Use working facility and system models to communicate specifications and
performance for aquaculture processes, design, and management.

© AquaFarm Software LLC 2026 AquaFarm.com

2



Aqua

AquaFarm Application



Aq ua Aquaculture Facility Types and Designs

AquaFarm can be applied to a wide variety of
aquaculture facility types and designs.

o Static aguaculture systems (SAS)

Static water bodies contained in ponds and
tanks. Includes solar-algae aquaculture ponds.

o Flow-through aquaculture systems (FAS)

Flowing water systems, using single water use
and serial reuse with optional water reuse
treatment. Water recirculation is not used.
Includes open-water net pens.

FAS

o Recirculating aquaculture systems (RAS) P ==

A specified portion of production water is treated e =
and returned upstream, for multiple water
passes through animal culture systems.

RAS

5o F
o Clearwater systems and Biofloc water systems ’ QQ@ sid
(brown and/or green water with microalgae). ' '

e
0 £
‘Scale metes) Map sz (8501 4510)

o Integrated multitrophi lture (IMTA - —

Multiple aquatic species (polyculture) and i
macroalgae or aquaponic plant production.

. . e oy - IMTA
o Agquatic systems with no aquaculture, used for

simulation testing of specified physical, ! acrongae 2 )

chemical, and biological unit-process. —

0 20
Scale (meters) Map size (75.0 x 45.0)
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Aquatic Animals and Aquaculture Practices

AquaFarm can be applied to a wide variety of aquatic animals and aquaculture practices.

Aquatic animals
* o Finfish, crustaceans, mollusks, and other invertebrates
(=14}

o Generically referred to in AQuaFarm as “fish” and ”aquatic animals”

Aquatic animal life-stages
o Broodstock maturation and spawning

o Eggincubation (e.g. salmonids)
o Larval, nursery, and growout rearing

Aquatic animal biology
Fich fiig Typical population attrition due to mortality and resulting survival rates

Water quality criteria, environmental stress, and acute mortality

Oxygen consumption and metabolite excretion rates

Feeding rates over culture periods rates (natural and/or prepared feeds)

Growth rates over culture periods (exponential, linear, & asymptotic growth stanzas)
Development rates for broodstock maturation and egg incubation

O O O O O O

A lture man ment strategi nd practi

o Extensive to intensive aquaculture production practices

o Low to high population and biomass density management
o Seasonaland continuous aquaculture production
o
o

-
Fui

Use of transfers, splitting, and combining for aquaculture production lots
Water flow rates and biomass support, as required by water quality criteria
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Aq u a Software Architecture

Software architecture

o AquaFarm software consists of } } }
three main components, each User Project Simulation

with multiple sub-components. . . Interface Database Data
- Aquaculture Engineering

o This organization is also used for
the AquaFarm User Interface
and User Manual.

Aquatic Chemistry Data

Management
1. Methods of aquaculture - A
science & engineering ' Aujdads Zlolugy

2. Simulation and data Fin/Shell Fish Biology
management procedures

Domain Simulation Simulation
Knowledge Processing Management

3. Physical and biological Aquaculture Management

facility components Aquaculture

Facility

Enterprise Economics

Resource Aquatic Animal
Supplies Stocks

Populations
Water Water Animal/ Plant

Transport Treatment Cult Unit
Units Units utture Lnits Production Lots
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Aqua

/ File Simulation Settings Facility Site & Map Facility Construction Facility Specifications Aquaculture Aquatic Processes Simulation Results Help & Windows
o o, P = I

Main menu @ @D BT -2 .| J "{="|"1 ESN 11! i ® & o0

— == t 5 AquzChm| AquzPhys AguaBio

S pec:ifj Specify

Open Save | Project Tools Fish Eio Simulat: Inspect| Inzpect Log | Resources
o File
o Simulation settings & = [E@]= = (== =
. . 312212025 | Growout RU 8 - Water flow rate increased for low dissolved oxygen (% sat.,
o Facility Site & Map e -_m
HH H wEEE) 4/ 6/2025 | Growout RU 7 - Water flow rate increased for low dissolved oxygen (% sat.
o Facility Construction | ' ebliesy
o FaCIlIty Specifications g 4/ 612025 | 2024 Warmwater Marine Finfish Growout Lot 7 - Specified target body weig
@ @ @ @ I 4/ 6/2025 | Growout RU 7 - Water flow rate setto minimum specified flow rate for Fish
o Aquaculture i [ eans
. . . . o .. 4/8/2025 | Growout RU 8 - Water flow rate increased for low dissolved oxygen (% sat.)
o Aquatic Processes - 1._, { . S
: . nSpi 1 Lo b 4/28/2025 | Growout RU 8 - Water flow rate increased for low dissolved oxygen (% sat.|
O S|mulat|on ReSUltS HE HAD H11 "'z;gz F'uiwﬂibz F'u"ib? ! wygen ( |
o Help & W| nd OWS @ @ @ @ Al 42025 | 2024 Warmwater Marine Finfish Growout Lot 8 - Specified target body weig
B 412025 | Growout RU 8 - Water flow rate set to minimum specified flow rate for Fish
. Dy 1, Dy 2wy 3
. i 5/20/2025 | Simulation completed. Total time achieved.
Example interface [
. 512002025 | Aguaculture simulation was successful.
windows > e ettt e e S
Sealofmatem) Map size (G50 x 450) I
o Facility Map
@) Ma ﬂage ment Log st et b ot It | ﬂ Facility Enterprise Budget: Total facility basis for 1/4/2024 - 5/19/2025 x>
e) Slmulatlo n_generated et et | Savete File Specify Budget  Specify ltems Move VC ltem Up  Move VC Item Dn
data shown in tables e ao0 g e Itern Diescription Cost per Lnit Mumber of Units Totg
[double click iter to specify] H
& 1150
and graphs =1 ). .
osw | ] il 1 INCOME
o Resou rcea nd nas || T - LB wharmater M arine Finfish - Fish Stage-7 output [no.) 0.oo 31.996.00 0.00
econom | C bud gets T o] ] I e | :: : = 1000 Warmw.ater M arine Finfish - Fish Stage-7 output kg) 10.00 2243325 224
2 ERTY ) TOTAL: Income 224
2 am|]| o ]| & a0 «E
= E L N
o oem] ]| g s el % =) § FIXED COSTS
i B o 5 [ B am E Interest on fixed cost 010 0.00 0.00
2 eml | g ]| B TOTAL: Fived costs oo
E 020 |_ | g e ] T ] g = i
o=l w8 ™ DEPRECIABLE-455ET COSTS
Bk B e | &5 Wwater Source 1.000.00 1.00
B e | 1] Interest on depreciable cost [calculated rate] E8.7]
o 1| - o 55 Depreciation cost [caloulated rate) 455
ame || e e : o0 ‘water Discharge 1,000.00 1.00
124 1324 oy 1 Interest on depreciable cost [calculated rate] E8.7]
Depreciation cost [calculated rate] 45 5
Flow Blend/S plit 1.000.00 300
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Facility Units

o Various types of Facility Units are installed and connected on
the Facility Map to build aquatic and aquaculture systems.

o Facility Units are color coded on the Facility Map based on
type. Blue for water transport. Red for physical & chemical

processes. Green for aquatic animals & biological processes.

E Facility Map [Project: All Types of Facility Units] EI £2
- B
Water Source 1 Flow Node 1
St o Broodstack RU 1 Fingerling RU 1
Water Discharge 1 Flow Blend/Split 1
-
Water Pump 1 Egg Incubator 1
Water Pipe 1 -.»

N LarvaelFry RU 1

Water Channel 1
Growout RU 1

P.P E =

Heat Exchanger 1
Oxygenator 1 v Multi-Purpose Tank 1
- Wetland 1
'.' Solids Filter 1 ‘."
Aeratar 1 Ammonia Biofilter 1
-
..... Chemical Filter 1
Hydroponic Unit 1
Aerator 2 E = Media Bioreactor 1
Chemical Doser 1
8 2 g
Degasser 1 Bioreactor 1

Macroalgae Unit 1

i} 5
Scale (meters) Map size (20.0x 20.0)

Types of Facility Units

Water Transport Units
o Water sources (facility influent water flow & quality)

Water discharges (facility effluent water flow & quality)
Water channels, pipes, & nodes (elbows, tees, crosses)
Water flow blenders & splitters (specialized flow control)
Water pumps (centrifugal and airlift)

0 O O O

Water Treatment Units

Multi-purpose basins and tanks for water treatment
Water heaters and chillers

Gas exchangers and pure-oxygen contactors
Chemical suppliers andfilters

Particulate solid filters

Ammonia nitrification biofilters

Nitrate denitrification biofilters

Hydroponic plant production (aquaponics)

Marine macroalgae production

0O O O O O O O O O

Fish Rearing Units

o Fish culture tanks and ponds

o Broodstock holding and maturation
o Eggincubation and hatching

o Larval, nursery, and growout rearing
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AquaFarm
interface
screen

Example
installation
for ammonia
biofilter
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Facility Units are installed and connected on the Facility Map

ﬂ AquaFarm [Project: RAS - Warmwater Marine Finfish]

File Simulation Settings Facility Site & Map

y @ D |
@ 344 "{=_'-{ 4
Open Save | Project Toalz Specify| St

ﬂ To.. —

i i —
Sielect | Fedraw |Test Cnfg| Duplicate
ALl
o8 mx T8 R
Comnect| Disconn,) Ratate | Remove

Group

= 4
EEE ey =B =5

Allign Coll Allign Ro

N

C Tool bar

Pan Left |Pan Righ

W | =2

PanUp [PanDown

Lo In

00rn Cut

Pump 4 WakSrc 4

] ok

Hezet

Facility Construction

Construction tools

Test configuration

Install -
Install -

Install -

-> Water Transport Unit
-= Water Treatment Unit

-> Fish rearing unit

Help - Facility construction

Help - Construction toolbar

Facility map

Facility Specifications

E Facility Map [Project: RAS - Warmwater Marine Finfish]

Scale meters] Mao size (550 x 450)

Aquaculture Aquatic Processes Simulation Results Help 8 Windows

IT“J Bucget AguaChm Aguaths &UEBID Help

R

Resolrces
>
» Multi-purpose units »
>
Gas exchanger >
Heat exchanger ¥
Particulate solid filter »

’ Ammenia bicfilter > Trickling column
Bielogical process unit > Rotating contactor
Chemical doser ¥ Submerged media
Chemical filter » Granular media

Maoving bed (media)
Fluidized bed (sand)

Eacility Construction (procedure example)

1. Click Main Menu: Facility Construction

2. Select : Install > Water Treatment Unit

3. Select : Ammonia biofilter

4. Select : Moving bed

5. Place: Drop Facility Unit on Facility Map

6. Configure: Position & connect Facility Unit

AquaFarm.com
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Marine Shrimp Growth & Feed Model

Tilapia Pond Farm

[E] Facility Map [Project: FAS - Marine Shrimp - Growth and Feed Model]

o c
Scale (meters) Msp size (250 x 10.0)

Water Discharge 1

Salmon Hatchery

& Facility Map [Project: FAS - Salmon Hatchery]

[

o =
‘Seale maters| M3p 3ize 4231 240)

WatDch 1

Wetland 1

—
) 50
Scale (meters) Map size (200 x 10}

e
Rainbow Trout - 3x 3 RWs
R Facility Map [Propect: FAS - Rainbew Trout - 3 x 3 RWs with Post- Treatment] Fad-a] &
N0 N1 N1
. PR
B .
GroRU 1 OneyX 1 GroRU 2 OxyX 2 GroRU 3
N2 N13 N2
o = ey
A - i -
GraRU 4 Ok 3 GroRU § Oxyk 4 GroRU 6§
N N1§ N3
= - =
e - N -
GroRU 7 OxyX & GroRU 8 OxyX & GroRU §
< -
‘WatSic 1 Tank 1
- o —

8] Facility Map [Project: SAS - Tilapia Pond Farm]

Pump 1 Water Discharge 1

H
Hm

Water Source 1

0 200
Scale (meters) Map size (1603 x 300)

IMTA RAS - Tilapia & Spinach Aquaponics

FE] Facility Map [Project: RAS - Tilapia and Spinach Aquaponics] =1

- HH

Jwater Saurce 1

. SFY
Binspl 1 BmFIH. .eruz

.L> BioRet 1
BinSpl 2

SolFit1

H -

| Water Discharge 1

0 2
Scale (meters) bap size (10.0x 15.0)
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RAS - Warmwater Marine Finfish

BB Faci Mo (rsjct: RAS -y Suped Bas].

Pumpd  watsic1
- - -
WalDch 1

. . . .
- ¥ z
@ % a @ Solfn1
N b W7
. - .

0
Scale (Metars) Map sizs (5.0 £45.0)

== =m

o
i 4

= e
@e NI ez enzans - g 1
&S O A P S
— e ol e
@ @ @ @ - R
.- - .- . oyl Om2 _Om3
+

WatDch 1
- Macroalgae Unit 2 -

0 20
Scale (meters) Map size (75.0 x 45.0)

0 Faciity Wi [Proct: IMTA RAS - Maring Firfih - Bivalvs - Macroaigas] ==
- Macroalgae Unit 1 b
WatSre 1
- e Growout RU 1 . - .
Bin/Spl 1 Bin/Spl 2

IMTA RAS - Finfish - Bivalve - Macroalgae

-

N4

NetPen SalmonFarm

= Facility Map [Project: FAS - Salmon Net Pen Farm]

4 = Jwater Discharge 1
Scale (meters) Map size (720 x 500)
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Aqua

Facility Site and System Specifications

Facility site specifications

o Facility (1) location (latitude and elevation), (2) ambient

climate, (3) housing and controlled climate (if used).

Facility system specifications
o Facility Units are listed and selected in left pane.
o Specification buttons in right pane are enabled based
on type of selected Facility Unit.
o “Fish”is used as a generic term for aquatic animals.
o Specifications:
o Facility source water capacity and quality.
o Facility Unit housing, dimensions, materials,
hydraulics, and aquatic processes.

Facility used for example interface screen
] E Facility Map [Project: RAS - Yellowtail Kingfish Growout]

= Kl

Pump 4 WatSre 1

B R4

n&-al.(m) Map size (35.0 x 45.0)

© AquaFamm Software LLC 2026
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Example interface screen for Facility Unit specifications

Facility Units are the building blocks for aquatic and
aquaculture systems.

Specify Facility Units

Select Facility Lnit

W ater Fipe 3
Wiater Pipe 4
Wiater Fipe B

W ater Fipe B
Wiater Fipe 7

W ater Fipe 8
Wiater Fipe 9

W ater Pipe 10

W ater Pipe 11
Solidz Filker 1
Salids Filter 2
Solids Filter 3
Qwygenator 1
Owygenatar 2
Dwygenataor 3
Degasser 1
Arnrnonia Biofilter 1
kulti-Purpose Bazin 1

Multi-F'urEcnse Bazin 2

Growout RL 2
Growout R 3
Growout RL 4
Growout R 5
Growout RU &
Growout AL 7
Growout R &

Lizt by ... O FU type

() Flow path
[ Show flow nodes

Construction ..

Houszing
Dimensions
Materialz
Ground pozition
W ater elevations

W ater management ..
W ater quality
Flow rate capacity
Flow hpdraulics

Flow blender/zplitter

Ponds ...

Water stratification

Soil processzes

I ap zettings for Facility Unit

Specification summary .

Fizh production ...

Fizh production

Biological process ...
Ammonia biofilker
Bio proceszes

Fhys/chem process ...
Heat exchange
Gas exchange
Chernical addition

Chemical filkration

Solids ...

Salids filtration

Solids management

AquaFarm.com




Aquaculture Objectives andMmanagement Specifications

Example interface screen for aquaculture specifications

o Aquatic animals are listed in left pane and organized by (1) life

stage, (2) population (year class), and (3) production lot.

o Buttonsin right pane are used to open specification screens.

o “Fish”is used as a generic term for aquatic animals.

Specify Aquaculture Management

Select Life Stage

Ut & nursery rearing

Select Fizh Papulation

2024 Bainbow Trout Growout

Select Fizh Lot

2024 Rainbow Trout Growout Lot 1
2024 Rainbow Trout Growout Lot 2
2024 Rainbow Trout Growout Lot 3
2024 Rainbow Trout Growout Lot 4
2024 Rainbow Trout Growout Lot 5
2024 Rainbow Trout Growout Lot B
2024 Rainbow Trout Growout Lot 7
2024 Rainbow Trout Growout Lot 8
2024 Rainbow Trout Growout Lot 3

QK

Fizh culbure management ..

Fish culture specifications ... Hpen
Add or remove Fish Lotz ... Open
Figh Lot stocking plan ... Open
‘W ater mahagement DOpen
Fizh denzity and handling ... Open
Growout management ... Open
Fish Lot status from last simulation ...

Fish Lot zource Facility input
Stocking statuz Fizh lot stocked
End status Successful

Start date [m./d/y) 1415/2024
End date [m/d/y) 972372024
Culbure period [daysz] 2520
Start fish number 12302
End fizh rurmber 12005
Start mean weight [g] 30,000
End mean weight [g) B04.126

Help

© AquaFarm Software LLC 2026

Specify aquaculture objectives

O

O
o
o

O

Stocking schedules (calendar dates)

Target fish transfer or harvest schedules (calendar dates)
Target fish population numbers

Culture period lengths, or target ending fish development or
body size (e.g. target growout mean body weight)

Target aquaculture production per week, month, or year

Specify aquaculture management strategies and practices

O

Seasonal or continuous aquaculture production
Annual production cycles

Extensive to intensive aquaculture production practices
Stocking density criteria (fish number & biomass)
Fish Lot handling: Lot transfers, dividing, and combining

Number fish production lots per fish population year class
Stocked and fallow periods for fish rearing units

Cyclical use of fish rearing units. Time interval for stocking
events (weekly, monthly, seasonally, annually).

Fish rearing-unit water flow rates, biomass support, and
water quality criteria (dissolved oxygen and metabolites).
Additional management variables for life stages:

(1) Broodstock maturation & spawning, (2) Eggincubation,
(3) Larvalrearing, nursery rearing, and growout

AquaFarm.com
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Facility Simulation Model

Specifications for facility design, aquatic processes, and aquaculture
management are combined to create facility ecosystem and simulation models.

System processes
o Facility climate and housing

o Facility Units linked by water flow
o Heat & mass transfer by water flow
and unit processes

Aquatic chemistry
o Physical properties of water

o Dissolved gases (N2, 02, CO2)
o Acid-base water chemistry

AquzChm

Aquatic animal biology

o Oxygen consumption and
metabolite excretion

o Feedingrates for naturaland
prepared feeds

o Growth rates over culture periods

Fish Eia

[=
=1}
=]

Physical processes
Water flow mechanics and budgets

o)

o Passive and active heat transfer

o Water thermal stratification

o Passive and active gas transfer

o Particulate solid sedimentation and filtration

o Pond soil processes

Aquatic biology

o Bacterial processes, including heterotrophic,
nitrifying, and denitrifying bacteria

o Microalgal and macroalgal processes

Aquaculture management
o Biomass stocking, culture

schedules, transfers, and harvests
o Feed application '
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Passive heat Passive/active

Precipitation

Feed, fertilizer, Solids

Waker
soufce

CO2, NH4/NO3/N2, PO4, H' ey —

Organic solids, 02, H* e —_—
NH4, NO2, 02, CO2 mup —_—
NO3, H*, 0rganic C  wmmp —

transfer gas transfer & evaporation & lime addition removal
(N2, 02, CO2)
A A A A
v v v v
Prepared feed, natural feed, O2 === =P CO2, NH3, PO4, particulate solids

Watgr
Algal cells, 02, H* disgharge

Bacterial cells, CO2, NH4, PO4
(HB: heterotrophic bacteria)

Bacterial cells, NO2, NO3, H*
(NB: nitrifying bacteria)

Bacterial cells, N2
(DB: denitrifying bacteria)

Solids settling and resuspension

4

Soiland!ediment

(02, CO2, alkalinity, NH4, NO3, PO4)
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Passive Passive

heat gas
appﬁﬁ:%ctlion transfer transfer Solids

removal
i - ‘)
Oxygenation
l v

Water
source (F)ezed = @_»

Water
discharge

O C=D T 1 s
et — = e = e

1 Water
: =g discharge
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Aq ua Example Facility Ecosystem and Simulation Model

Passive Passive Feed Fish
heat transfer gas transfer application processes

! ! !

""""" A Double
1 drain fish

=X @3 @ @ €§< By

\ >_ —

v

CO2 degas and —} Solids
UV water foam fractlonatlon management

disinfection
System sump Nitrification Micron screen <
Heat exchanger — MBBR T solids filter '¢

3
Oxygenation ¢ Watef

Recirc —
& ozonation P - Water source Denitrification discharge

pumps Alkalinity app MBBR
Solids I
management
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Facility Simulation Model

Specifications for facility design and management
are combined to create facility ecosystem and
simulation models.

Facility system processes
Physical processes
Aquatic chemistry
Aquatic biology

Aquatic animal biology
Aquaculture management

O O O O O O

This can get complicated ...

To address this complexity, AquaFarm provides:
1. Staged levels of specifications and analyses
2. lterative testing & refinement per analysis stage.

This staged, iterative approach is used to organize
and guide complicated facility design projects.

o Startsimple
o Use staged project development
o Use iterative refinements per stage

© AquaFarm Software LLC 2026 AquaFarm.com



o Tofacilitate aquaculture facility specification and development,
AquaFarm provides staged levels of specifications and analyses.

o This procedure is used to test performance and biomass support
requirements for aquatic animals before proceeding to aquaculture
systems, resource use, and economic budgets.

Facility
climate & housing

Feed Processes

l I

all psa

Fish rearing-unit systems

Water transport & treatment systems

Fish density

. Facility infrastructure
Water flow & quality

Animal performance Biomass support tem ign
o Facility environment & water o Fish Rearing Unit sizing and modeling o Facility systems
temperatures o Fish stocking density and required o Aquaculture management schedules
o Aquatic animal growth & feeding metabolic support and production
o Aquatic animal suitability for o Water flow rates, oxygen supply, and o Resource use for water, energy, feed,
aquaculture production metabolite removal. materials, and labor

o Enterprise economics

© AquaFam Software LLC 2026 AquaFarm.com



Project staging for specifications and analyses is guided by use of a user-selected Project Analysis Level.

Project Objective Processes and Variables Included in Simulation
Analysis
L e\y el Specify simulation settings as groups and individually. All settings are optional.
Successive levels of analysis include prior levels.
I Ba_si_g o Facility: Climate and photoperiod, water temperature, and water salinity.
feasn?lllty Include now or later: Water hydraulics and budgets, passive and active heat transfer, and
testing resource and economic budgets.
o Aquatic animals: Survival, growth and development, feeding with prepared and natural
feeds. Management of fish rearing volumes, biomass densities, and water flow rates.

1 Preliminary o Facility: Oxygen mass transfer by water flow, and passive & active air-water gas transfer.
biomass o Agquatic animals: Oxygen consumption and related water quality management.
support

i Comprehensive o Facility: Additional water quality variables and mass transfer by water flow, passive and

biomass active processes, and bacterial processes.
support Water quality: Alkalinity, pH, dissolved CO2, total carbonates, dissolved N2, total gas
pressure, total and unionized ammonia, NO3, PO4, and particulate solids. Optional
compounds: Dissolved ozone/TRO, Organic C for denitrification, Generic compounds.
o Agquatic animals: Metabolite excretion and related water quality management.
v Green o Facility: Microalgae primary productivity. Macroalgae production. Photosynthetically
water active radiation. Dissolved inorganic C, N, P. Phytoplankton density and water turbidity.
systems

© AquaFarm Software LLC 2026 AquaFarm.com



Iterative specifications and analyses

o AquaFarm supports iterative analyses for each stage of
aquaculture facility development.

o This is made workable by (1) the use of intensive
calculation processing, as provided by computer
simulation, and (2) facilitated review of simulation-

generated datain tables, graphs, and management logs.

o lIterative analyses per facility development stage:
1. Specifications
2. Testing by simulation
3. Performance review
4. Improved & amended specifications

o Aquaculture production objectives may not be achieved
or satisfactory for various reasons, as determined by
simulation results.

o Itis bestto consider practical and biological feasibility
before proceeding to details of resource demand and
economic performance.

© AquaFarm Software LLC 2026

Iterative Project Development

( A
Specify: Project analysis level
> Project analysis scope & detail. —
> Simulation variables & processes.
| J
( ¢ )

Specify: Facility and objectives

> Facility design and management

> Aquaculture production objectives
| J

v

P
Simulate: Facility and production

> Facility operation and management

> Resource and economic budgets

v

Review and evaluate results

Project OK
Refine

specifications
and expand
analyses

Project Not OK
Adjust
specifications

Project
development
decisions

Project not feasible, due to:
> Biological constraints
> Resource demands
> Economic results

Project accepted, continue to:
> Business planning
> Permitting & infrastructure
> Engineering & construction

AquaFarm.com




A

uaculture facility simulation model

Facility Unit systems: Facility Units are linked by water
flow and related advective heat and mass transfer.

Facility Unit processes: \Water bodies contain physical,
chemical, and biological unit-processes.

= Zero-order, first-order, and saturation kinetics

= Physical and chemical equilibria

= Biological metabolic stoichiometry

= Aquatic animal metabolism, feeding, and growth

Facility Unit state variables:
= Climate (outdoor and housed)

= Water flow rates

= \Water quality variables

= Settled and filtered particulate solids

= Fishbiomass and feed loading

= QOther biological components (e.g. bacteria & algae)

Facility Unit differential equations:

m nd m lan
dC./dt = Q,;C,/V = Q,C,/V + Ki4 (Cs- C,) + KC, + M,
Water heat-ener lan
dH/dt = Q b HC. TWIN - Q. r, HC_ T WINV + £,
Water mechanical-energy balances
P./g + U;2/2g + Z, + HA - HL, = P,/g + U,2/2g + Z,

Aquaculture facility simulation procedure
o At AquaFarm menu, Click ‘Simulate’.

o System state variables are updated over a series of Simulation
Timesteps (timestep size: 1 min to 1 day).

o Ateach timestep, analytical and numerical integration of
simultaneous differential equations is completed.

( N\
Component

Eachloopis
Prior state a simulation

Models

o Physical

o Chemical

o Biological

o Management
o Economic

l

Y
System Model

Start simple
Use staged complexity

l timestep

4 )
Update system
o Integrate differential equations
o Update automated processes
o Update state variables
o Perform manual management &
aquaculture production tasks
o Logsimulation-generated data
\_ J
New state
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Reviewing Simulation Results



ample Facilities are Shown

B Aquafarm [Project: BIDE - Marine Shrimp Growth and Feed Madel] B8] AquaFarm [Project: FAS - Rainbow Trout - 3x 3 RWs]

2‘ Sg‘hm; ings 3:;” Site & Map r-cmr:::numm‘ *:cm:ﬂg:-:w:mm hE;;iniTﬂaqmmsi'l Simulation Fz‘“ ‘E’“’“‘ File  Simulation Settings  Facility Site & Map  Facility Construction  Facility Specifications ~ Aquaculture  Aquatic Processes  Simulation Results  Help & Windows
- EES B Siecy A S JIND NES = > B EiEntr N D gt E=s $ e w
F aci llty i || e ||t ool Speciy| Specify| Feiep |  Simulat et | i Tog |fmowces BUddst|  Aquechm| Aquabys| Agebo  ———
= =E=n e 2024 Pacific white shrimp Growout Lot 1 - Fish weight mean (g) fsim: 2) | = | = [um]
; = olE= ]| = [E][=
Map ser laft corer for menu. Double- click axes, labsts, or plot to set. Draw rectangle on graph
- - 800 . : - 8 - = ‘f S
- N ‘= ‘:= z | - ‘ i
! e 0 e i Era e A i
8 / - — 8 - — - |
A —— E 380 / : : ot awks | owws  owks | owws T
Management......... || £ e L s — -1 i
s ; H - - »
12024 | Simalat £ 200 / : e
Log 14172024 | Simulaion 2 - 328 Total Days £ H - ) e s
& i amat
\ L - &= e H e !.M uz B e e L e vt Az
1112024 | Projacttype: Aquacuture Facilty b =
12024 | Fish flow rates. el by st i) M siza 250 125 ot
1112024 | Growout RU 1 - Water fow rate setto minimum specifisd flow rate for a0 & ——
1152024 | 2024 Pacilic white SMm@ Growout Lot 1 - Lot Stocked to Growout RU = (S e R T T A {sim: 1) EI@
V152024 | Grewoul 1 -Wiater flow rate acwsimentnotpessied — H . 103112024 | 2024 Rainbow Trout Growaut Lot & - Specified target body weight achieve: e
117172024 | 2024 Pacific white shrimp Groweut Lot 1 - Speciied lsngin of cutlre 030 B0 S0 12080 10 #0240 a0 00 10/21/2024 | Growout RU & - Water flow rate setto minimum specifed flow rate far Fist ™
gro: Culture day " [——
11/6/2024 | 2024 Rainbow Trout Growout Lot 7 - Speciied target body weight achiever Fosaconcareen momen 151
11/6/2024 | Growout RU 7 - Water flow rale reduction was not periormed due to minim -
. 111312024 | 2024 Rainbow Trout Growout Lot 8 - Specified target body weight achieve: =
emdtio iy Comitnition” - FockySpeciibora.  Megiocolos_ Agolic iockaons . Sinihion el Helg & Winkows 111312024 | GrowoutRU B - Water flow rate reduction was not performed due to minir =
o - -
L4 g g :vf} specty sa.m‘ =8 s..m TE; oy @ m 2 E‘-a‘- ,ﬁ‘ - He 1112112024 | 2024 Rainbow Trout Growout Lot 8 - Specified targst body weight achieve:
b x L 1112112024 | GrowoutRU 9 - Water flow rate setio minimum specified flow rate for Fist @
[0 Gt 10 -k g i ) e 3 bt 52 - ,,,f,,f,,.L 12/6/2024 | Simulation completed. Total time achieved. :
w : Simulation generated datasets | s s amion ves sicssons "
w 12/5/2024 | Economic enterprise budget was updated. .
o ] 12/5/2024 | Simulation ended | — =
S al
{, (= ~. .| Datagraphs Datatables - B
il -
(M- ]
1153, ~ ALl B e - -
§ B / V’\ / ¥ Growout RU 1 (sim: 3) (start: 12/30/2023)
H
g g e 7 Save to file..
i :: Date [mmdddAy)  Julian day time: “Water termperature C]  Dissolved owygen zat. %] Water pH Carbon dioide [mg COZ2/L)  Ammonia total (mg M/ Susp total solids [mg dw/L]
j— e Nt 2472024 823748 770964 2.51661 0175682 0.841143
e 24242024 398,000 10.3094 £1.7851 7.69981 257346 0181286 0868056
l S5 24342024 399.000 10.3443 81.1810 7.683336 26177 0186961 0895592
el G R T 24472024 400.000 10.3734 80.5621 768008 2.69154 0192738 0.923756
ou
- 2/8/2024 401.000 10.4146 799283 F.EFOZ0 275278 0.1987E3 0.952556
= B Faciay Management Log (chk confor men) =k 24672024 402.000 10.4498 79.2793 7.BRO29 2.81554 0.204876 0.982005
= 482025 | Groweut RUT - ) 24742024 403.000 10.6056 89,1042 7.7 1.87471 0.110683 0.718259
B || vz i oo 2/8/2024 404,000 106406 BB.6441 78276 191320 0114363 0745534
= s { ; 24972024 405.000 10.6752 88,3004 7.91550 1.94456 0118141 0.771640
3 :Hc e | 2/10/2024 4086.000 10.7100 87.9490 7.80e 1.976E1 0121397 0.794864
; } -g w5208 | oy o 2M1/2024 407.000 10.7448 £7.5896 7.80086 2.00944 0124724 0.818587
T il St 2M2/2024 408.000 10.7797 g7.2219 7.79346 2.04307 0128124 0.842a18
sl seifodsiskiissss 2413/2024 403.000 10.8146 06.8458 7.FEE0 2.07751 0131557 0.867562
— L 21472024 410.000 10.84597 86.4610 7.7EE 211280 0135148 0.532844
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Review Simulation-Generated Data in Resource and Economic Budgets

Resource budgets

M1

Economic enterprise budgets

o Resources consumed and produced RESOUFCES o Economic budgets include simulation-generated Bucget
o Resource name, units, time of use, total quantity, and rates resources and user-specified budget items
o Example consumed resources: Water, energy, aquatic o Economic budget itemization:
animal stockers and feed, pure oxygen, and chemicals. = Fixed, depreciable asset, and variable costs
o Example produced resources: Aquatic animals, = Production revenue
macroalgae, and plants. = Net return
I Facilty resources 3 & Facility Enterprise Budget; Total facility basis for 1/4/2024 - 5/19/2025
Save to file...
Resource and units Total quantity [units] Mean rate (units/day) b aximum rate [units/day] Save to File Specn"’y BUdQEt Specn‘y ltems Move VC ltem UFI Move VC ltem Dn
‘Wwiater: Facility source [m3) 182765 36.4078 87.8766 — . 5
Wiater. Facilly dischargs [m3) B01.994 182765 64078 87.8766 Item Diescriphian Cost per Unit Mumber of Units ~ Total Cost
water: Facilty Urit fil (m3) 1.00000 £12547 F12547 12547 [double click item to specify) g
‘Water: Loss replacement [m3] B071.952 143191 0285269 0.665340
‘Wwiater: Solids transfer (m3) 369.652 338,430 0915537 25.4407 INCOME
Erergy: “Water pumping (kKWwhr] 498.037 102735 206.401 514.478
Eneray: HYAL [kKwhi) 159,001 15611.4 931848 246,710 W armwater Maring Finfish - Fish Stage-7 output [na.] 0.0o0 3201000 .00
Energy: Water aeration [kw/hr) 437.935 717180 144.M3 144.000 W armwater Marine Finfish - Fish Stage-7 output [ka) 10,00 2244318 2244384
Erergy: 'water filterssbion (Kiw'hr) 801.994 E024.50 120011 12.0000 TOTAL Income 294 431 84
Owmygenation: Gas supply [ka) 497,953 132621 266131 E4.8542 - —
Air flowy: Aeration £ airfift (m3) 497.995 1.44877E+08 290921 290880
Salids filker comprits: Moving screen 1.00000 1.00000 1.00000 1.00000 FI<ED COSTS
Solids fiker compnts: Clarifier 1.00000 2.00000 200000 2.00000 |rterest on fived cost a0 .00 0.00
Biofiker media: Moving bed [m3) 1.00000 475708 47 5708 47.5708 e
Chem app Sodium carbanste (ko) 497.037 4556 574233 6430 TOTAL: Fired costs n.oo
Chem app: Dzone gas (kg) 497 953 E97.475 1.40068 341338
Chem app: Generic compound 1 (kg) 497.953 1979.25 397478 £.74380 DEPRECIABLE-ASSET COSTS
Salids: Remaved & transferred (kg dw) 16.3333 843647 516.519 123 .37 water Source 1.000.00 1.00
Warmwater M arine Finfish - Feed: Growout 3 (ka) 230,301 M17.93 485420 8.77049 . “ : :
\Warmwater Matine Finfish - Feed: Growout 4 [kg) 233343 2400 55 102877 15 6317 Interest on depreciable cast [caloulated rate] BE.77
Warmwater Maring Finfish - Feed: Growaut 5 [ka) 254.012 5144 55 20.2532 I707e Depreciation cost [calculated rate) 45.84
Warmwater Maring Finfish - Feed: Growout B (kg 284 E72 10934.7 33,4115 E5.2085 ad ater Discharge 1.000.00 1.00
‘Warmwater M aring Finfish - Feed: Growout 7 (ka) 262.344 10445.5 398161 B2.6479 Interest on depreciable cost [calculated rate] BE.7T
Culture stock input and output Total urits — — — Depreciation cost (calculated rate] 45,84
Warmwater Maring Finfish - Fish Stage-2 input [no.)  38560.0 :‘..m:ﬁ. — = Flaw Blend/Split 1.000.00 200
Warmwater Maiine Finfish - Fish Stage-3 input (k) 1066.80 - - “ Interest on depreciable cost [calculated rate] 206,20
warmwater b arine Finfish - Fish Stage-7 output [no.]  32010.0 - f = J . )
Warmwater b aring Finfish - Fish Stage-7 output (kg)  22443.2 QQ e Q - Deprematlon cost [CaICU|ated [ate] 137.53
- - ﬁ.‘;‘ — I Water Pump 1,000.00 4.00
Ox ': ':“ ', :;,,‘-:— X E«l Interest on depreciable cost [calculated rate] 275.07
oA e ° e ° - 111t Depreciation cost [calculated rate) 18338
! i
Example facility |.~ vvwee . i . Water Fipe 1,000.00 11.00
used here Interest on depreciable cost [calculated rate] TEE. 44
) Menreciation cost [ealeolabed ratal R 29
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