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Executive summary

This document describes the main characteristics of Project 0’s Technology Selection Toolbox. A general
overview of the conceptual design and the software architecture is presented in order to provide the reader
a clear understanding of the scope of the tool. One of the main strengths of the tool is how it integrates
different types of data and technologies, which allows to carry out water treatment simulations and data
analysis. The platform can be connected to a database of water treatment technologies to provide information
about the available technologies and equipment for certain networks/locations.
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1 Introduction

Project O, and specifically Work Package 7, has the aim of assessing the economic and operational
sustainability of water circular use, within specific water regulatory conditions, and how it interfaces with a
circular economy business model, more business driven and where water is one of the resources to be shared.
The main outcome of WP7 is a set of tools to facilitate user engagement and to underpin collaborative business
opportunities between different stakeholders along the value chain.

A key output of WP7 is the Design of a Technology Selection Toolbox for water treatment technologies. It is
meant to be a single dynamic online platform which will be used by water treatment facilities and water
system managers for the identification of the best technology solution and/or system of solutions to treat a
specific water stream. It will also empower small communities and SMEs to implement virtuous practices for
on-site circular use (or re-use) of water. The toolbox will provide technical, economic, environmental and
regulatory information reported in a graphical way that enables the comparison between alternatives and
facilitates their final decision.

Accessed from the project website, it is composed of a set of modules displaying fact sheets consisting of
charts, tables and other information gathered. Ultimately, the selection toolbox will be one of the key
components conforming the Users Collaborative Platform to be developed in Project O as part of the same
work package (WP7).

This deliverable presents the first functional version of the Technology Selection Toolbox, which builds upon
the current state-of-the-art technologies for Used water treatments and foresees the integration of the
innovative technologies in Project O portfolio. The toolbox will evolve towards a more technology-oriented
tool along with the development of the project and will rely on the technical and economic information that
is being developed by consortium partners. This first functional version is coded in VBA (Visual Basic for
Applications) and includes a simple user interface, which would be transferred to a web-based tool once
integrated in the Users Collaborative Platform in task T7.2.
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2 Basic structure and content of the toolbox

The toolbox consists of 8 main elements:

1.

Input block. The “SUMMARY AND INSTRUCTIONS” tab works as the tool’s input block, where the users
are meant to introduce their specific water type to be treated and water quality data, such as water
source, flow to site, solids particle size, Biochemical Oxygen Demand (BOD5), Total Suspended Solids
(TSS), Total Phosphorous (TP), metals, among others.

Instructions. The tool offers a set of instructions in the “COMPANY” tab, outlining a step by step guide
on how to use the tool for obtaining optimal results. Moreover, in the data input tab, the tool also
presents warnings when the selected information is incorrect and/or wrongly placed e.g. combination
of treatment and source type not compatible.

Catalogue. Under the tab “Data”, the selection toolbox gathers a variety of technologies for every
treatment stage and water process type. For each technology, the removal rate of the different Key
Performance Indicators (KPI)! are stated, which is a crucial aspect for calculating the overall output
KPI content depending on the technology selection and input data. The result of this calculation will
be compared against the regulations limit values to evaluate their legal compliance.

Process selection. Based on the input data, the tool will automatically select the suitable water
treatment process stages, which will be displayed on the left-hand side of the tab “SUMMARY AND
INSTRUCTIONS”. The selection will be graphically illustrated in the form of a Process Flow Diagram in
the tab “PFD”.

Technical and economic data. A more detail information of the process and technology selection is
shown under the tab “process data” for the technical aspects, and the tab “Economic data” for the
CAPEX and OPEX.

Regulatory data. The legal limit values of the considered KPIs are stated in the tab “Permits”, both for
Used water and Clean water. The data will then be used for comparison purposes of the treatment
selected, to assess if the output aligns with the current legal requirements; if it does not then a
different or additional set of water treatment technologies should be selected. The tool allows to add
on technologies or modify the selection made to look for a better solution so that the output water
parameters are within the regulatory limits.

Interface. The performance results of the different technology selections are shown in form of
infographics in the tab “Graphs”. Itis featured in a user-friendly approach that enables the comparison
between alternatives and facilitates their final decision. The charts present the water treatment
performance of the different train of technologies chosen in each selection, comparing the KPIs
against the limit values set by the regulations.

Back end. All the codes and formulas to run the toolbox are stored in the back-end side of the engine,
protected under password.

1 KPIs defined in the Annex
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3 Technical content

The aim of this work is to develop an easy to use tool which can assist in the selection of appropriate
technologies and processes required for water treatment. Below, a step-by-step user guide is presented for
facilitating the optimal use of the tool.

1. Within the ‘SUMMARY & INSTRUCTIONS’ tab, complete column J (light blue cells) of the input sheet
with the relevant information. If the data to entered is for used water, the clean water cells should be
empty as shown in the figure below and vice versa.

Summary

Selected Processes List INPUT SHEET

PFD Overview

Total Number of |

6
Processes:

Select the Process

Site Name 4 Clear PFD shest
Treatmert Type " astewster -

I there large solids in the crud®

[Selectyes for Wastew ater) Used water

g | SaucaTioe N

Creat new PFD:

Seenario Number z
el "
BrocesDaml g Thraugh flaw ta site 120000 m3id
Process Data 2 Circular PST Small
ProcessData3 | Astivated Catbon Adsarper Duerallwastew ater Input Data
Process Datad ASP Thraugh flow to site 1ZBQ00 m3id
Process Data 5 Secondary Clarifier Inlet EODg
ProcessData6  Agtivated Carbon Adsarper Inlet TSS
Process Data7 Inlet TP
ProcessData 8 Inlet Fe
Process Data 9 Inlet &mmenia 37.28 mall
Process Data 10 Imlet CODO 300 mall
process Data 11 il Tubidty MU Used water data
Process Data 12 Inlet lkalinity mgll entered only
Process Data 13 Solids Inlet Size Medium (fram 0.15 to 1.5 mm)
Process Data 14 Siolid Speaific Gravity I_!
Process Data 15 ' ater Specific Gravity
Process Data 16 Gravity constant
Process Data 17 Wiscosity
Process Data 18 Target BOOS
Process Data 19 FeedType
Process Data 20 Inlet TOC
polyphenols

BODS After Secandary treatment 251 mall

Papulation Equivalent 650000.00 p.e.

Clean water data
cells empty

ater Input Data

Through flow to site
Inlet Chiarides

Inlet Sulphates

Inlet Caloium

|_ SUMMARY & INSTRUCTIONS -| Data | Selection Table | Graphs ‘ Permis | Economic Data ‘ Process Data 1 | Process Data 2 Process Data 3 Process

Figure 1: summary sheet to input data of only Used water contents.

Only cells in blue are to be filled and updated. Data in white cells are calculated and should not be manually
updated.
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2. The ‘Process Data’ tabs provide the unit data for the Clean/Used water treatment. Input the required
data in the Summary table and the stream table (light blue cells). For Used water selection please use
Process Data 1 to 5 to input data. For water option use Process data 6 to 11 to input the relevant data.

INPUT DATA

USE PHASE

TRANSPORT PHASE SOURCE NOTES
VARIABLE DESCRIPTION QUANTITY UNITS COMMENTS DISTANCE (km) LOAD CAPACITY (1) ACTUAL LOAD {t) EMPTY RETURN? DATA TYPE Please specify the materia! input of your
manufacturing processfes) defining zny
Screen Type (Coarse, Fing) Coarse ancillary matarial usad (e g lubricants,
) Bl he uni
Openings size Screen size 02 mm O s e e
" You are more familiar with. Please provid
Flow n Flow in 120000 Luil] data for full yezr and for the entire factory,
Flow in Velocty Sheuld be betweer 1 03 ms without specifyingthe particular product(s)
and 1.2 mis or production linels). from different
Setting Velocty (For Grt) 0.02 mmis TEE T
Cross Section Area 453 o
[Assuming Depth =
Width 1756820922 m 1 Sewidth
Depth 2835231383 m
Detention Tme 134719462 s
Volume 1220 o NOTES

Please define the output product(s)
of your manufacturing activities per
vear coming from different
production lines

OUTPUT DATA

VARIABLE OUTPUT MATERIAL
Flow Out Flow out
Flow Qut Velocity 03
Solids Removed Solids out 0

COMMENTS TSS OUTPUT

Data in blue cells
need to be identified

SOURCE
DATA TYPE

FOR EXERGY USE ONLY

SUMMARY

#MAIN FEEDS
OTHER INPUTS
OTHER OUTPUTS
# PRODUCTS

Chart Area EEJ Axis Major Gridlines
STREAM # 1 2 3
C ITION Flow in Solids out
RECYCLED?
RECYCLEDTO#

Flow out

ENERGY DATA

PURCHASED ENERGY DATA
MACHINERY ENERGY SOURCE QUA
I —

NOTES
Please specify the energy input of
\vnurmﬂuﬁwinv process{es)

Process Data | || ProcessData2  Process Data3 | Process Data 4 ‘ Process Data 5 ‘ Process Data6 ). -[{-) 4
Toplay Settings i3] i3

Figure 2: Process data sheet to input data streams number and names.

Process data tabs

3. On the ‘SUMMARY & INSTRUCTIONS’ tab, click on ‘Select the Process’ button to display suggested
technology / process needed; shown in column D (orange cells).

Site Name )

.
Treatment Type Wastew ster

Is there large solids In the crude
(Select yes for ‘wastew ater) Yes

Source Tupe Domestic and Industrial waste

Seenario Numbser 2
Please choose desalination type
[FarFish Tanks onlyl HiA

Select the
Process Button

= G
ProcessDatal | Ciroular PST

Thraugh flaw ta site 12
Size Type Small

ater Input Data

Actieated Carbon Adsorper
ASP

Thraugh flow te sie 120000 m3td

Secandary Clariier Inlet 5005 330 mgl

Activated Carbon Adsorper Inlet TSS 23503 mall
Inl=t TP 22,87 mall
Inlet Fe 10 mg!
Inlet Ammonis FP 28 mall

Results of suggested process and
technologies after data input and
clicking Selected Process button. [

Figure 3: Suggested processes and technologies results
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4. To reset the PFD in the ‘PFD’ tab (which will display the resultant information as a diagram), on the
‘SUMMARY & INSTRUCTIONS’ tab, click on the ‘Clear PDF Sheet’ button, this will clear the old PDF.
Then click the ‘Create new PFD’ button to start a new PFD.

Selected Processes List PFD Overview

Total Number of |

Processes:

6

Clear PFD sheet button must be
clicked first before clicking Create
new PFD button.

clear PFD shest Creatnew FFD

e :
Scenario Mumber 2
= — Please choose desalnationtyps
HCEEEI LR (For Fish Tanks only) iy

Process Data 1

Gric Thraugh flow tashe 120000 m3id
ProcessData?  Cirgular PST

Process Data3 Activated Carbon Adsarper

Process Data d ASP Thraugh flow ta site 120000 m3/d
Procass Data§ Secondary Clarifier Inlet BOD; 330 mgil
Process Data & Activated Carbon Adsorper Inlet TSS 295.03 mgil
Process Data? Inlet TP 22.87 mgll

Figure 4: Process block diagram drawings procedure.

5. Once new information has been added and the user has clicked on ‘Select the Process’ button’, return
to the ‘PFD’ tab to build the diagram. Build by selecting the buttons to the right of the diagram window
and under the ‘Please click buttons below to draw PFD’ column. For each process, design parameters
and results will be presented based on the input data.

The diagram is plotted
automatically by clicking each
process button individually.

Buttons are automatically
assigned once the process
is identified.

Figure 5: Process block diagram drawings results

6. ColumnKinthe ‘SUMMARY & INSTRUCTIONS’ tab displays auto-warnings for incorrect inputs, correct
by following the warning(s) instructions. Ensure all warnings are cleared before clicking on the ‘Select
the Process’ button as errors could occur.

PFD Overview

Selected Processes List INPUT SHEET

— Select the Pracess
Site Name Clear PFD sheet

Flease Select Wells ater or Fish
Tanks for Water sites!

Scenaric Number 2

Please chaose desalinationtype

(Far Fish Tanks anly) it

Thiough flow to sits 120000 m3/d

Size Type Small

A warning massage suggests
changing the source type to
match treatment type.

Toyl Number of

Creat new PFD ‘

Trestment Type " water

Is there large solids in the crude
(Select yes for Wastewater] ‘Yes

Source Type Domestic and Industrial waste

120000 m3/d
330 mail
255,03 mall
2267 mgll
10 mgil
37.26 mgll

No process s
suggested while the
error is occurred.

Figure 6: A warning massage example

Project 0 — D7.1 7



7. Update data in sheets ‘Permits’, ‘Data’ and ‘Economic Data’ as shown in the following figures.

Wastewater Wastewater

KPI Permit Unit KPI Permit Unit

Biological Oxygen Chlorides

Demand (BODS) 25 mg/l 250 mg/l

Chemical Oxygen

Demand (COD) 125 mg/| Sulphates 250 mg/l

Total Suspended

Solids (TSS) 25 mg/l Calcium 100 mg/l

Total Phosphorus (TP) 1 mg/l Magnesium 50 mg/l

Ammonia 4 mg/l Sodium 150 mg/|

Iron 4 mg/l Potassium 12 mg/l

TOC 30 mg/l Aluminium 0.2 mg/l
Nitrates 50 mg/l
Nitrites 0.1 mg/l
Ammonia 0.5 mg/l
Iron 200 pg/l
Manganese 50 pg/l
Copper 100 pg/l
Zinc 100 pg/l
Total Phosphorus (TP) 5 mg/l
Total Suspended
Solids (TSS) 0 pg/l
Nickel 50 pg/l
Lead 50 pg/l
E. coli 10 UFC/

100 ml

Figure 7: All data in Permits sheet can be checked and updated

Please update the cost in this table:

Tech Prices k€/Unit Operating Cost k€/yr
Micro Mini Small Micro Mini Small
Membrane Distillation Unit
MD 50 100 500 3.27 2.69 0.73
Solar Photo Fenton 35 336 1785 1.54 0.66 0.23
Photo-Catalytic Reactor 50 480 2550 2.28 1.81 0.73
HiNaPEF Disinfection 22 110 204 2.03 1.34 0.27
Activated Carbon Adsorper 85 660 1570 3.27 1.87 0.57
CDI Desalination 102 T 1710 2.4 2.13 0.33
Microwave enhanced
catalytic degradation 175 847 1880 2.23 1.49 0.42
ASP Denitrification Reactor 27 30 33 2.23 1.4 0.52
Algea Separator 25 100 200 2,03 1.2 0.32
Advanced control unit
MNanofiltration 80 145 325 1.21 1.03 0.28
Secondary Clarifier 13 50 79 3.5 2 1.2
Screenings 1 2 3 4 5 ]
Grit 1 2 3 4 5 ]
Flotation 1 2 3 4 5 6
Mixing 1 2 3 4 5 G5
Rectangular PST 3 5 10 1.6 1 0.6
Circular PST 13 50 79 3.5 2 1.2
Percolating Filter 27 30 33 2.23 1.4 0.52
ASP Oxidation Ditch
ASP Plug Flow
ASP Complete Mix
Granular Media Filter 1 2 3 4 5 5]
Ultrafiltration (UF) 80 145 325 1.21 1.03 0.28
Microfiltration (MF) 20 145 325 1.21 1.03 0.28
Reverse Osmaosis (RO) 80 145 325 1.21 1.03 0.28
Electrodialysis (ED)

Figure 8: All data in Economic Data sheet can be checked and updated
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In ‘Data’ sheet (See figure 9), the removal percent shown in column F can be updated. This value is
used to estimate the KPI value remining at the output flow of each technology. Therefore, data in
columns O to AL must also be updated.

C o

S Delzte Old Data 2

Reset selection

Selection 1

s 6

Details

H
Selection 2 selection 3 Selection 4

Selection 5

Fef

Selection buttons

Operal

Hityr

Mini

BO0S

ngll

Removeslarg partiouls (> G m) httpe:hlog, craneenginesring. netizcreen|
Seresning TS5 removal 25% T P
. BODremoual 252
This button ) Remaveroner T 3nd < 6 ml.
Git Charnels ey
must be Granity Fl
. X nt Wacuum e grits [ 0 Smml .
clicked first ueam| Reset before  peateio As an example: 25% of TSS sizr| ws
Dissolve f removal 50% .
to delete iz each selection can be removed by Screening
Flow Eq Ne 22127 | 2475
any old Organic Equaliser Mo 22127 | 2475
pHEqualiser No 22127 | 2475
data Circulartanks TS5 Remavak 607, No ) A & 50 79 | 35 2 12 | 22127 | edts
mert  |Rectangulartanks BODS Removal: 50% g | Pt shebinetzaud comlpimay= 3 5 10 16 1 06 | 1064 | 12375
Square Tanks P Remouat: 107 [ s 1064 | 12375
hitps: nptel. ac.infeourses 05104 10ZIL e
BODS5 Removal: 803 oturer; 2028 htm
) Ammonia Remoual 857 2
Tricking Fikers o o5 e liodis semantoscholworgtiTedle | 27 30 33 | 223 | 14 | 0S5z | M0E4 | 2475
el 1d95463Me 17 TedS5 T3390dTERbHd
Fpdf
BODS Removal: 50% )
Biolagioal Mited Treatment fmmoriaFlemoual B4 No |chilZedcalddidpiSatTadbedteTidbas| 27 W0 | 33 | 223 | 14 | 05z | mosd| 2475
COD removat: 857 Bt
f
BODS Removal: 36% https: thuww 3. epa. govinpdesipubstosidat
5 daruT . . AmmoniaRemoval 9437 ion_ditch pdf
astowatey| | 5Zconden Treatment | Dsication Dich TP Bt B Mo | i i i i i o | toE4 | 2475
COD removak 32+ https: tuwss nchi nlm rih goulpubmed!22
624387
BODS Removak 36% 1
Ammonia Remoual 357 https: Mps. semantioschelar. crglad 2210
PlugFlow Total P Remaval: 5574 Mo | 7b1308300bf 303962 4ecbiBTdaT2e4 T0E4 | 2473
73.pdf
BODS Removal: 35% 1 Chart Area fe) A
Complete Mix AmmoniaRemoual: 50 Mo | https:fheww 3. epa. govinpdesipubstapartl il ™
Total PRemovak 25% ag.pdf
Contact Stablization Ne 1064 | 2478
Sequencing Batch Reactor Ne T0E4 | 2475
Final Setling Tank T55 Removal: 0% No 1064 | 2475
BODS Removak 303 1 )
TS5 Removal: 9534 htps: fuww. researchgate. netpublic ation|
Granula media ftratien T e s Na  |/8673139_Apelicatior_of_Granula_Med| 70 550 | oo | 27 | 15 | 04 | tosd | 2475
Jon Remoual 0% a_Filtration_in_‘w.astew ater_Reclamation
_and_Reuss
] b
Phatmaceutical Produets Femoual: 607 T -
Tentary Trestment Adsorption [Activated Carbon] Af CODremoval: 53+ Yes |2 (RUOLLIREAS | g 660 | 570 | 327 | 187 | D57 | 1064 | 2475
Amimonts Pl G872 tivated#o arbon, pol 772 7haf-040-foBh
Taf2-0825ibaTRITE
bioderadableftoric
Photoe atalytic Reactor organic remoyal effeciency: 907 Yes 50 4a0 | 2550 | 228 | 1@ | 073 | tosd | 2478
TOE removal: 3362
Chemical ueatment No 1064 | 2475
it stripping No 1064 | 2478
Solar photo-F enton Yes ES 33 | 1785 | 15¢ | 066 | 023 | 1064 | 2475
_|_‘- Data Selection Table | Graphs | Permis | Economic Data ‘ Process Data 1 | Process Data 2 Process Data 3 Process Data 4

Figure 9: Data sheet to select relevant process

Data in columns J to N are linked to in the ‘Economic Data’ sheet and must not be manually updated.

The old data must be cleared by clicking ‘Delete Old Data’ button before selection. This is done only
once, at the beginning of the selection process. After that, the ‘Reset Selection’ button must be clicked
to reset column G for the new selection. If the other selections are required the button must be clicked
before each selection button (Selection 2, 3, 4 or 5) are clicked.

The technology can be selected by choosing ‘Yes’ in column G. This will be highlighted in green once
selected. The KPI values will be updated automatically.
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To help the technology selection process, the cost per unit of KPI removal is shown in the “CPI” tab or
Cost Performance Index. This value gives a good reference of how well a technology treats the water
pollutants compared to its price. The CPI values are calculated for each technology individually and for
the selected train of technologies as a whole.

Cost Performance Index (CPI) small
Water Process  Treatment Removal Cost CPI
Technology ] ) - o :
Type stage (mg/L) (€) (€/(ml/L removal)
T35 73.8 40.7
Screening 3000
Pre- BOD 82.5 36.4
Grit Channels TS B88.5 3000 33.9
treatment - :
Gravity Flotation/Vacuum TSS 92.9 3000 32.3
Flotation/Electro BOD 59.4 3000 50.5
TSS 78.7 991.7
Circular tanks BOD 44.6 79000 1773.3
Primary P 2.3 34543.1
Treatment TSS 26.6 376.6
Rectangular tanks BOD 22.3 10000 448.9
P 21 4858.4
BOD5 17.8 1851.9
Trickling Filters Ammonia 31.7 33000 1041.4
P 10.2 3238.9

Secondary
BODS 3.6 9259.3

Treatment ) ) 19 0.0

Biological Mixed Treatment mmonia : 33000 :
P 6.0 0.0
COoD 255.0 0.0

Wastewater BODS 0.4 6734.0

TSS 25.2 118.9

Granular media filtration 3000
P 1.6 1504.1
Iron 9.0 333.3
Pharmaceutical 31400.0
Products :

Adsorption (Activated Carbon) AA | oo™ 50.0 1570000

Tertary .

Treatment COoD 23.9 65828.1
Ammonia 0.6 2658695.3
biodegradable/
toxic organic 2500.

Photocatalytic Reactor B 2550000 4 0
removal 60.0
TOC 73.4 34719.8

L1 |Chemicaltreatment | |
| ICOMPANYINFOY [jSUMMARYSNSTRUCTIONSJ) JBFDY Dot |_CPI | Selection Table | Gro

Figure 10: Cost Performance Index table for individual technologies

KPI Removal CPI (cost/removal rate)
Total Total
BOD5  Ammonia Phosphor CO oles o 55 0 Ammonia Phosphor

ous ous
51 134 305 37 14 1559 295 o 3,401,000 18444 11142 92901 245933 21350 11530
52 229 326 36 7 159 295 0 3,371,000 14743 10331 92647 453533 21201 11429
53 242 326 36 7 158 295 1) 3,440,000 14219 10543 94544 462817 21635 11663
54 242 328 37 13 289 368 [} 5,990,000 24760 18275 161841 446954 20747 16259
55 295 330 37 23 298 368 9 13,374,000( 45386 40527 358745 585410 44833 36302

Figure 11: Cost Performance Index table for train of technologies
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8. Each selection will be automatically inserted in individual tables in ‘Selection Table’ sheet as shown in
the figure below. These tables will also present all the relevant KPI for each technology.

Selection 1

TOTAL
CAPITAL

Technology

Cost

kE kESfyr

Operating Tag

mgil

BODS

mgil

Ammonia

mgil

Total
Phaospharou

5
s

mgil

coD

mgil

TOC

mgil

Iran

mgil

Screening 221273 2287

Rectangular tanks 10.00 0600 110636 12575 37.28 20.585 500 368.7 10
Trickling Filters 55.00 052 110636 2475 5.592 926235 300 368.7 10
Adsorption (Activated Carb 1570.00 057 110.636 2475 0.67104 9.26235 141 73.74 10
Solar photo-Fenton 1785.00 0.23 110636 2475 0.67104 9.26235 141 73.74 10
Owverall 301 792 110.636 24.75 0.67104 9.26235 141 73.74 10
Selection 2

TOTAL
CAPITAL

Technology

Cost

ke KEfyr

Screening

Operating Teg

I'rlgl"

221.273

BODS

I'rlgl"

Ammonia

I'I'|E||'|

Total
Phasphorou

5
5

I'I'|Q|'|

coD

I'I'|E||'|

TOC

I'rlgl"

Iron

rng:'l

Grit Channels 3 & 132764 1485 37.28 22 87 300 368.7 10
Rectangular tanks 10 0.6 66.3818 74.25 37.28 20.583 300 368.7 10
Complete Mix 66.3818  3.7125 7.456 15.43725 300 368.7 10
Adsorption (Activated Carbi 1570 057 66.381B 3.7125 0.89472 15.43725 141 73.74 10
Solar photo-Fentan 1785 0.23 66.381B 3.7125 0.85472 15.43725 141 73.74 10
Overall 3371 134 66.381B 37125 0.89472 15.43725 141 73.74 10
Selection 3

TOTAL
CAPITAL

Technology

Cost

KEfyr

Screening

Operating Tss

I'rlgl"

221.273

BODS

I'rlgl"

2475

Ammaonia

I'I'|E||'|

37.28

Total
Phosphorou

5
s

I'I'|E||'|

2287

coD

I'I'|E||'|

TOC

I'rlgl"

JeB.7

Iron

rng:'l

10

Grit Channels 3 & 132.764 1485 37.28 22.87 300 368.7 10
Circular tanks 79 12 53.1054 7425 37.28 20.583 300 368.7 10
Complete Mix 55.1054 3.7125 7.456 1543725 500 368.7 10
Adsorption (Activated Carbe 1570 0.57 53.1054) 3.7125 0.85472 15.43725 141 73.74 10
Jolar photo-Fenton 1785 0.23 53.1054 37125 0.89472 1543725 141 73.74 10

I CONPANINEON [SOVARREINSTUGHONSN [ v _seicion Tabe | Graphs | e

Figure 10: Selection Table sheet shown the results of the selection process.

The result of the performance of each selected process and technology will be presented in ‘Graphs’
sheet for comparison of the performance of each selection. This sheet contains a table of the overall
performance of the integrated selected technologies for each selected option. These values are then
plotted in graphs of each KPI for each selection. This will help to decide the most cost-efficient
technology for the most optimised and effective removal process.

The table in this sheet is automatically updated and must not be changed manually.
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Figure 11A: Final selection options performance results sheet (A).
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Figure 11B: Final selection options performance results sheet (B).
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4  Conclusions

As the H2020 instruments, and specifically projects with high TRL such us Project O, aim to deliver tools and
technologies closer to market, higher attention needs to be paid to the business opportunities and the plan to
capture value through the innovations proposed. The Toolbox presented herein is built with that purpose: a
tool for the water sector and its key stakeholders to find new or optimal ways of treating water streams, thus,
creating new business opportunities with reusable water and resources.

This deliverable describes the main functionalities of the Technology Selection Toolbox and can be used as a
user guide offering some guidance to use the outputs obtained with the tool properly.

The Technology Selection Toolbox developed in Project O is a decision support tool to help selecting the most
suitable water treatment technology for specific water streams. It considers precise information input
provided by the user regarding the water characteristics. Additionally, the tool gathers and estimates some
other parameters automatically (e.g. process diagram and output KPIs content).

The designed decision support tool integrates different technologies and packages that allows it to be easily
extended to consider additional analysis and information. The tool’s catalogue gathers the water treatment
technology specifications supplied by the tech providers in the project. The information that the Toolbox
generates to support decision making relies mainly on the quality of the information on the database. The
flexible architecture of the tool allows it to consider additional information in the database without intensive
changes on the software. Moreover, a service model business can be generated around the tool by
customizing the database for specific technology providers.

Additional developments, analysis and useful information can be generated from the tool’s use history, which
can serve for generating business rules or developing policies. Data mining and bigdata approaches could be
applied on the database that the tool builds, based on the profiles’ inputs so that trends and insights can be
drawn with respect to variables such as user needs, technology adoption.

It is worth to remember that the tool is just a frame for the user to insert their data. The quality of the data
inputted by the user is directly linked to the quality of the outputs generated by the tool: the hypothesis
considered to reach the outputs needs as careful consideration as the outputs obtained.
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5 Next steps

The Technology Selection Toolbox is ultimately meant to be a web-based platform, with added features such
as databases for helping the users filling the forms and for collecting the information generated. The current
version of the tool focuses on the treatment process selection depending on the input water source and type,
with a high-level comparison of the different water treatment technologies performance and cost.

As the project develops, and specially the demonstration activities involving the technologies testing in a real
environment, the tool will be updated with more accurate and realistic data. Furthermore, the new version of
the platform will address more in detail the specifications and different variables affecting the technology
selection, therefore, shifting towards a more tech-oriented approach for achieving optimal results. The web-
based version of the tool will also include a user-friendly interface to facilitate the technology comparison and
the decision making, for example with respect to the application of the water after treatment. Several captures
are shown below representing how the Toolbox will potentially be presented.

X
“~PROJECT O Home Simulate AboutProject Admin Login

PROJECT O

Circular water treatment technologies for your
needs

e\\ergy © COPYRIGHTS EXERGY LTD. 2019. All rights reserved.

exergy.uk.com

Figure 1 — Technology selection toolbox landing page
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Figure 4 — KPI values of the water to be treated
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6 Annex

The Key Performance Indicators considered for the treatment technologies performance analysis are listed
below. These parameters are based on the information displayed in Project O’s Deliverable 6.1 — Key
Performance Indicators, specifically the ones concerning technological and operational aspects, as well as,

economic values. For the purpose of not overloading the software tool, the most relevant KPIs have been
considered.

Technological and Operational KPls

Total Suspended Solids Biological Oxygen Total Organic Carbon Chemical Oxygen
(TSS) Demand (BODs) (TOC) Demand (COD)
Ammonia Iron Sodium Zinc
Sulphates Chlorides Potassium Nickel
Total Phosphorous Magnesium Aluminium Lead
Copper Calcium Manganese E. coli
Economic KPIs
CAPEX OPEX
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