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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The purpose of this document is to more specifically define a methodology for evaluating the economic
performance of treatment systems, which is covered in ISO 20468-1:2018, Clause 7. The background
to this document is the need to promote water reuse projects with cost-effective treatment systems
in communities and industrial facilities in order to achieve sustainable water supply. A variety of
stakeholders, including managers of water reuse projects and owners of water infrastructure and
facilities, can select appropriate treatment systems through comprehensive performance evaluations
using this document and the ISO 20468 series.

The

on life-cycle cost (LCC), comprising capital, operation and maintenance (0&M), and dispos

IEC

indyistries and building and constructed assets are defined in ISO 15663 and ISO 15686-5, r¢
basgd on the general standard of IEC 60300-3-3. The importance of the economi¢evaluatio

LCd

watler infrastructure and facilities.l141 With reference to these existing,standards, this
proyides a customized evaluation methodology for treatment systems/in Water reuse pro
on LCC, taking environmental impact into consideration. In this documernt there are no rest

ap

concept of the economic performance evaluation methodology has already been established based

al costs in

60300-3-3. The economic performance evaluation methodologies of the petroleum‘and hatural gas

spectively,

1, based on

considering the environmental impact, is also described in guidelines for-selecting hjigh-quality

icable treatment systems, such as biological, physical or membrane separation.
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Guidelines for performance evaluation of treatment
technologies for water reuse systems —

Part 8:
Evaluation of treatment systems based on life cycle cost

1

Thi
init
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Thd
con
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ISO

For

ISO

3.1
31

Scope

5 document provides life-cycle cost (LCC) methodology for treatment systems'for wate
al planning as well as later performance evaluation. LCC analysis provides-valid info
ermine whether the objectives have actually been accomplished and how @perations ar
optimized. Environmental impact is also taken into account in the LCC evaluation.

Normative references

following documents are referred to in the text in such’a 'way that some or all of th
stitutes requirements of this document. For dated reférences, only the edition cited 4
ated references, the latest edition of the referenced doctiment (including any amendmen

20670, Water reuse — Vocabulary

Terms, definitions, symbols and abbreviated terms
the purposes of this document, the terms and definitions given in ISO 20670 and the follo
and IEC maintain terminology databases for use in standardization at the following addj

[SO Online browsing platforin: available at https://www.iso.org/obp

IEC Electropedia: availabjle at https://www.electropedia.org/

Terms and definitions

1

mo

3.1
dis

ca;Ital cost

ey used to purchase, install and commission a capital asset

2

r reuse for
rmation to
e improved

Pir content
pplies. For
[s) applies.

ving apply.

esses:

boSal cost

money used to demolish and rehabilitate a capital asset at the end of its life

3.1.

3

operation and maintenance cost
cost incurred in running and managing the facility, labour, material and other related costs incurred to
retain a building or its part in a state in which it can perform its required functions

3.1.
-cycle cost

life

4

total cost incurred during the life cycle

[SOURCE: IEC 60300-3-3:2017, 3.1.13]
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3.1.5
life-cycle costing
process of evaluating the difference between the life-cycle costs of two or more alternative options

[SOURCE: ISO 15663:2021, 3.1.27, modified — Note to entry removed.]

3.2 Symbols and abbreviated terms

For the purposes of this document, the following symbols and abbreviated terms apply:

C LEEHErear

C, LEC of alternative system, LCY/year

Cy LCC of baseline system, LCY/year

Cq disposal cost, LCY/year

G cdpital cost, LCY/year

C, operation and maintenance cost, LCY/year

Co(w)  cqstfor water input or water output in O&M, LCY/year
AC cgst reduction in water use, LCY/year

My h¢at output recovery ratio

Nw wpter recovery ratio

LCC life-cycle cost

LCY local currency

O&M  operation and maintenance

Qouta  heat output in alternative system, ] /year

Qoutb h¢at output in baseline-system, J/year

u unit cost, LCY/m3

w whter consuméd,'m3/year

Wina whter inputin alternative system, m3/year
Winb whtetinput in baseline system, m3/year

Wouta ~ water output in alternative system, m>/year

Woup  water output in baseline system, m3/year

4 Concept of economic evaluation

4.1 General

The concept of life-cycle costing is applied to evaluate the economic performance of treatment systems
in a water reuse project. An economic evaluation procedure using the total cost of the treatment system
throughouta project’s life can be applied to estimate the cost difference between each alternative system
to select an appropriate water reclamation technology, while satisfying the project’s requirements.

2 © IS0 2022 - All rights reserved
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This document describes the economic evaluation methodology for treatment systems based on the
following concepts according to existing standards:

The LCC of an alternative treatment system with water reclamation process (in both cases of new
installation and renewal or modification) is compared with that of a baseline system.[3].[15]

The economic evaluation procedure includes definitions of the boundary of a treatment system,
cost elements, calculation and evaluation.

The following characteristics should be especially considered:

TLhaol | £
IrcoUaiTtary T alt CCOTIUTITT

supply process and wastewater treatment process, as well as water reclamation procs
reduction in the total amount of required water is expected by the reclamation pracess.

g of water

ss, when a
16]

1 3 H Lad £3 i L + " s
Vv araatroTr Carr e ratealT CITCIT C T CatIiCIIT Sy STCTIT COTTSTS T

Heat recovery and recovery of valuable materials can be included in the evaluation.

Environmental impacts can also be included in the evaluation, along withan’economic gvaluation.

4.2 Timing of the evaluation

AW
fead

fechnology
e planning
laced with

a greater

ater reuse project requires a careful evaluation of goals, incliding an assessment of
ibility and relative costs to achieve the objectives. The evaluation can be conducted at th
stage, O&M stage and disposal stage. The assumed data at the'planning stage can be rep
actfial and more accurate data at the other stages. This¢an provide stakeholders with
opportunity of understanding the project status.

4.3| Consideration of water quality

Gerjerally, the construction cost and the opetation cost of a water reclamation facility differ greatly
depending on the water quality of the wastewater supplied and the reclaimed water quality required.
When a water reclamation facility is adepted, it is important to evaluate and select gppropriate
technologies to satisfy the requirements of water quality and quantity that are specified by users (see
1SO|20468-1:2018, Clause 6).

5 |Economic evaluatioh procedure

5.1 Boundary definition

For

acc
tha

the economic@valuation of treatment systems, it is necessary to accurately define the b
rdance with¢he characteristics of an individual water reuse project. In particular, releva
will be affected by the project should be included in the boundary. For example, if heat

pundary in
ht facilities
recovered

by the waterreclamation process is utilized for a heating system, the facilities for heat recovery, such as
a hgat pump, should be within the boundary. In general, heat pump and heat exchanger equfipment are
widely-applied for the heat recovery facilities in municipal sewage plants. Direct reuse of hot water is

oftemappiied i industriat facttities:

In the definition of the boundary, it is important to properly define the alternative system and the
baseline system. For example, if the alternative system is defined with the installation of a new water
reclamation process, the baseline system does not need the reclamation process. The boundary can be
defined for each of several systems with different water reclamation technologies as candidates and
compared with a baseline system.

An example of the boundary of an alternative system and a baseline system in a water reuse project
utilizing treated municipal wastewater is shown in Figure 1. Treated water with its quality improved
by a reclamation process in the alternative system can be used for building and landscapes. Heat
recovered by the facility with the water reclamation process can be used for air conditioning systems
and other purposes. As a result, an alternative system can achieve cost reduction for water and energy

© IS0 2022 - All rights reserved
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supplies compared with the baseline system. An example of facilities and items in the defined boundary
in a case study on a water reuse project using treated municipal wastewater is shown in Annex A.

<Baseline system> Community
Building, heat pump N Municipal
Landscape, irrigation sewage plant
Boundary
Potable I — — —————. - -
water | Water Water | > Water discharge
1| input output | . Heat output
e e e e e — |
<Alternative system> Community
Building, heat pump Municipal
Landscape, irrigation sewage plant
Boundary A
Potable = = e = — et = = = = _— . = = = —a A
water | Water Water |: | | Waterdis
| input output || 7| Heato
. Water reclamation Treated 1 .
1 (water, heat recovery) water input I

Figurd 1 — Example of boundary of treatment system in a municipal water reuse project

Another example of the boundary of an alternative system with<a water reclamation process and
that of a bjiseline system are shown in Figure 2. The boundary ih'the baseline system consists of|the
water supply process, including water treatment and wastewater treatment processes. In addition|the
boundary |n the alternative system includes the water réClamation process. The water reclamation
process improves treated water quality to meet the needsof domestic use and heat supply facilities, fhus
enabling h¢at recovery and recovery of valuable materials, along with water recovery. Consequentlyjthe
benefits offcost-effectiveness are estimated from théreduction in the amount of the water supply and
water treafment in the alternative system. An example of facilities and items in the defined boundarjy in
a case study of a water reuse project using industrial wastewater is shown in Annex B.

<Baseline system> Industrial facilities
Dom use, cooling tower, boiler,
pr processing, etc.
Boundary T l
~ i I
! @) '
* | Water I_’ @r Wastewater _| Water | | | | Water discharge
. | input % ment treatment output I Heat output
| N .
<Alternative system> Industrial facilities

Domestic use, cooling tower, boiler,
product processing, etc.

Boundary
B et L e |
] Water '
- | Water I_' Water reclamation || | Wastewater Water |1 | | Water discharge
I input treatment (water, heat treatment output_J | Heat output
' recovery)
I .
: y I

I Valuable material ]

Figure 2 — Example of boundary of treatment system in an industrial water reuse project

Figure 1 and Figure 2 show examples of the boundary of a baseline system and an alternative system
with a newly installed water reclamation process. The process can be a renewed or modified one when
the baseline system includes an existing reclamation process. The boundary of the treatment system

4 © IS0 2022 - All rights reserved
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can also include related processes in different communities and industrial facilities, when water and
heat are exchanged between them, while transportation costs should be considered in the evaluation.

5.2 Cost elements definition

It is important to accurately define cost elements in the water reuse project, which will have a large
impact on the economic evaluation. To avoid missing important elements, it is recommended that
the cost elements are defined using systematic procedures. Generally, cost elements are set up under
the categories of capital cost (C;), 0&M cost (C,) and disposal cost (C,), as shown in Table 1, based on
existing standards. The cost elements need to be set in consideration at least of the levels of detailed

iter
bas

Ind
to 4
rep

pur

TS TEqUiTEd to determmine differences betweem eachrattermative systenmorthrediffereny
bline, and the cost-related data to be collected.

rect damage cost in C, is composed of warranty expenses, including damage, comper
stoppage of facility operation caused by failure and detriment costs, such as ,damage f{
itation. Indirect damage cost should be considered for the convenience of wa¥rranty and
from legal liability. This is a kind of uncertainty cost that is affected significantly by d
poses, therefore it is defined as a recommendation.

Table 1 — Example of cost elements

Cost category

Cost elements

Capital cost, C;

Design and development cost

Manufacturing cost

Transportation, installation and commissioning cost

O&M cost, C,

Operation cost

— energy: electricity, fuel
— consumable materials
— warkforce

—_) chemicals

— sludge disposal cost

— monitoring cost

Maintenance cost

— periodic inspection

— replacement mechanical parts

Indirect damage cost (recommendation)

— warranty cost

— liability cost

5.3

— cost for providing an alternative service

Disposal cost, Cy

Retirement cost

Disposal and recycling cost

Calculation

e from the

sation due
o credit or
exemption
bjects and

The LCC of each facility or item in the boundary defined in 5.1 can be calculated with Formula (1).

©IS
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where

is LCC (LCY/year);
is capital cost (LCY/year);
is O&M cost (LCY/year);

is disposal cost (LCY/year).

In calculating C; and C, using the collected data, the economic evaluation period should be defined

clearly bedause the data change significantly depending on the operation period of related facili

different l%(

C; should be annualized based on the construction schedule and C, should be calculated annudlly:

total treat
IEC 60300

can be omifted if it is small compared with other costs or legitimate reasons are given,;".CCs calculg

for all facil
the same p
system.

Cost for w
considerin

Costs of he|
calculated

The co

heat eflergy and is deducted-from the cost of the heat recovery facility.

The co
from t

5.4 Eval
The differ

uation

e cycles of each facility should also be taken into account as well as the life gycle of|
ment system. Financial parameters, such as discount rate, can be applied withCreferenc
3-3 and other standards relating to LCC, depending on project purposes. Theydisposal

ties and items are summed up to obtain the total LCC for one of the alternative systems,
rocedure is iterated to obtain the total LCCs for other alternative systefms and the base

ater input and water output involved in C, can usually be ¢alculated with Formula
b the cost variation by region or country.

FUXW

is the cost for water input or water outpu®in O&M (LCY/year);
is the unit cost (LCY/ m3);
is water consumed (m3/year),

at recovery and recovery of valuable materials in the water reclamation process can als
as LCC with negative values;namely incomes or revenues, as follows:

st of heat recovery can be obtained as the cost conservation value of the amount of reu

st of recovering\valuable materials can be obtained as income from selling and is dedugd
he cost of thé #aluable material recovery facility.

ies.
The
the
e to
Cost
ted
and
line

(2),

(2)

b be

sed

ted

line

brice "between the LCC calculated for each alternative system and that for the base

system car

alternative system clearly.

AC=C, -C,

where
AC  isthe costreduction in water use (LCY/year);
C,  isthe LCC of the alternative system (LCY/year);
C, isthe LCC of the baseline system (LCY/year).

© IS0 2022 - All rights rese
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From the LCC values obtained, it is also possible to calculate the unit cost of recovered water for
evaluating the economic performance of the treatment system. The evaluation of the results of LCC
calculation can include sensitivity analysis to obtain additional information about the factors which
have significant influence.

6 Evaluation of environmental benefits

6.1 General

Theenvironmen 3 its56 ing atn : with-a-waterreclamati ess, which
are|not practically evaluated in the calculation of O&M cost, such as the cost of water inpuft or output
and heat recovery, should be evaluated along with the economic evaluation based on LCE!

The environmental benefits can be evaluated by using factors specific to water reunse, sugh as water
recpvery ratio and heat output recovery ratio (see 6.2).

Othler general factors can also be selected and used based on the benefitsorelated to reducing GHG
emissions, consumptions of resources and pollutants discharged into the-wdter environment.

The environmental benefits can further be converted to monetary-value, where appropriate, and
included in the LCC evaluation by relevant reasonable methodologies referring to related gyidelines as
necpssary (see Annex C).

6.2 Water recovery ratio and heat output recovery ratio

The water recovery ratio is defined by Formula (4), using the amount of water input to the|system, or
by Formula (5), using the amount of water output from the system, as shown in Figure 1 and Figure 2.

_ I/Vinb _VVina 4)
v W,
inb
whére
Nw is water recovery ratio;
Wiha  is water input it the alternative system (m3/year);
Wb is water inputin the baseline system (m3/year).
_ Woutb i Wouta 5
Nw _W— (5)
outb

whére

W, _is water output in the alternative system (m3/vear);

Woup  is water output in the baseline system (m3/year).

The heat output recovery ratio is defined by Formula (6), using the amount of heat output in a similar
way to the water recovery ratio.

— Qoutb _Qouta

h (6)
Qoutb
where
Th is heat output recovery ratio;

©1S0 2022 - All rights reserved 7
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Qouta  is heat output in the alternative system (J/year);

Qoutb  is heat output in the baseline system (]/year).

8 © IS0 2022 - All rights reserved
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Annex A
(informative)

Example of evaluation of treatment systems for municipal water

reuse

with a new water reclamation process introduced for treated municipal wastewater utilizafion. In the

altgrnative system, heat utilization equipment and ultrafiltration (UF) equipmentsare a

re A.1 shows the boundary of the cost analysis in the baseline system and in the alternadEve system

ed as the

watler reclamation process. Some of the treated municipal wastewater from a sewage,plant, 9 915 m3/d,
is uped for reclaimed water of 3 000 m3/d and heat energy (28 °C in summer, 18 °Qifi winter gnd 20 °C in
spring and autumn). First, the heat energy is utilized for air conditioning in suthimer, heating in winter
and| hot water boilers in spring and autumn. Then the treated water is distributed to an ego-city and
a park. 2 400 m3/d of the treated water is filtrated and disinfected in-dF“membrane equipment and
utiljzed for a grey water system in the eco-city. The remaining 600 m3/d is used after disipfection as

make-up water for a small stream in the park.

Treated
municipal
wastewater

Municipal
wastewater

1

Building

W‘ Eco-city

W:9915
T: 28 (summer), 18 (winter), 20 (spring, autumn
1,20 (ummer). 18 (winter) 20 @oring o) ) ggic
. ge
Water output X
1 to river or sea

from sewage plant |

Boundary |

Boiler system (spring
(city gas) autumn)
Heating system .
winter
(electricity) ( )

Air conditioning
system (electricity)

| Park Potable

i (stream) ~ Water
Discharge to
river or sea

(summer)

W:5000

Water input

Potable water

a) Baseline system

© IS0 2022 - All rights reserved
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W:9915
Treated T: 28 (summer), 18 (winter), 20 (spring, autumn)
mumClpal ----------------------- — . W: 6 915 .
v —* g 2 Dt
from sewage plant I W:3000 [ Treated water input | I
| e ) .
Boundary | Hea't utilization —»T' 20 Heat Boiler system | (spring,
R equipment T.18 exchanger] (city gas) autumn)
! &,[ Heat }[ Heating system ] (winter)
Municipal I Backwash T:12 pump (electricity)
wastewater . wastewater T.28 ] . P
: Heat Air conditioning ]
? W:120 pumplsystem (electricity) (summer)
] T T 3% LA 7
Building| | W:2280 UF W:2 400 ,
(‘Gray water) .| filtration Park
(stream)
b Eco-city
| W:2720 - Discharge to
. Water input river or seg
Potable water

b) Alternative system

Key
W  water flow rate (m3/h)
T temperpture (°C)

Figure A.1 — Boundary of cost analysis in treatment systems for municipal water reuse

Table A.1 — Example of calculation of cost réduction in water use, AC (US$/year)

Baseline Alternative

F{cilities and items Cost elements (Equipment)
system system
Capital cost
. Mun1c1plilns£ewage O&M cost No difference
Municippl p Disposal cost (General municjpal
sewage plant Treated P sewage watefr)
reated sewage -
g Cost of treated sew 180 949 126 199
water output age water output
Capital cost
Hot watgr Heat ex.c}-langer O&M cost 0 9 427| (Heat exchangpr)
facility
boiler system Disposal cost
Heat recovery Total recovered cost -334574
NOTE 1

Operatlon p riod: hot water boiler (Cpl‘lhg and 'Jllfllmh}' ﬂ‘l: ynav’/ynar: hnahng (unhh:\r)- ﬂ")'—: ynarl/ynar; airconditio ing

(summer): 0,25 year/year.

Coefficient of performance: heating (air to water): 4 to 5; air conditioning (air to water): 3 to 4.
Unit cost of treated sewage water output: 0,05 US$/m3 (payment to local government).

Unit cost of city gas: 2,4 US$/m3 (normal).

Unit cost of potable water: 1,3 US$/m3.

Unit cost of electricity: 0,14 US$/kWh.

Annual operation days: 365 days.

Total life span: 30 years.

NOTE 2 Details of the calculation methods of capital cost, 0&M cost and disposal cost have been omitted.

NOTE 3 Facilities and items related to heat recovery can be omitted when they are not used.

10 © IS0 2022 - All rights reserved
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Baseline

Alternative

Facilities and items Cost elements (Equipment)
system system
Capital cost 0&M
, Heat pump facility cost 0 68343| (Heat pump)
Heating system .
Disposal cost
Heat recovery Total recovered cost -13 369
Capital cost
AircomditomT—Heatprmp-faetity O&M-—cost 9 68343 {Heat pump)
1hg system Disposal cost
Heat recovery Total recovered cost -22 282
Capital cost
UF facility O&M cost 0 937.273| (UF membrane)
UF system
Disposal cost
Recovered water | Total recovered cost 0
Capital cost
' Pipeline and pump 0&M cost 0 283 327 (Pip¢line and
Edo-city sys- (UF to eco-city) pimps)
tem Disposal cost
Recovered water | Comsumed potable 2372500 1290640
water cost
Pipeline and pump Capital cost (Pipéline and
(heat utilization 0&M cost 0 99 367 p
Park equipment to park) pymps)
ar Disposdl cost
Recovered water | Comined potable 427 050 142 350
water cost
C C cl -C
Total: AC (US$/yeAr) b a a
2980499 2 655 044 3245 455
NOTE 1
Opgration period: hot water boiler (spring and autumn): 0,5 year/year; heating (winter): 0,25 year/year; air fonditioning
(supnmer): 0,25 year/year.
Coefficient of performance:-heating (air to water): 4 to 5; air conditioning (air to water): 3 to 4.
Unif cost of treated séwgdge water output: 0,05 US$/m3 (payment to local government).
Unit cost of city gas2,4 US$/m3 (normal).
Unit cost of petable water: 1,3 US$/m3.
Unif cost ofelectricity: 0,14 US$/kWh.
Anrjualeperation days: 365 days.

Total life span: 30 years.

NOTE 2 Details of the calculation methods of capital cost, 0&M cost and disposal cost have been omitted.

NOTE 3 Facilities and items related to heat recovery can be omitted when they are not used.
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ISO 20468-8:2022(E)

(informative)

Annex B

Example of evaluation of treatment systems for industrial water

reuse

Figure B.1
with a nev

general eq
from the w
as reclaim
high conce
recovered
material is

Evaporation

t w720
W:900
w: 1220 Cooling
w:180 tower
= Refinery Loss
W:1080 > plant W 220
T:15 W :1040 (boiler) A
Bqundary T:15
|_ indary . __ . L. ) = e M — _—_ .. a
i Water treatment W:1000 | w:180
. (demineralizer) T:40 | T:15
| Tw:1120 :
| Wt Water Wastownte |
: ater treatment astewater |
|| |input treatment :
. (general)
| W2z m——— N = |
15 W30 SO W:1000
W:110 T:15 y T:40 ]W-1290
H H ‘r .

a) Baseline system

khows the boundary of the cost analysis in the baseline system and in the alternative sysfem
; water reclamation process introduced for industrial facilities. In the alternative sys:[em,
lipment and an evaporator are added as the water reclamation process. Part of the-effl

astewater treatment process is reclaimed by the general equipment and is used-for a bdiler
bd water of 670 m3/h and 40 °C. In addition, wastewater at 5 m3/h and 40 9 containi
ntration (2 000 mg/1) of phosphoric acid is treated by the evaporator; phiesphoric acid is
as a valuable material. Reclaimed water at 5 m3/h and 80 °C after regovering the valugible
used as the supply water for the boiler.

ent

ga
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Evaporation
wW:720
W: 900 N
W: 1220 | cooling
W: 180 . tower
> Refinery Loss
W:1080 > plz.int o
T:15 W:365 > (boiler) —
Boundary T:15 W:5 T:80

i !

| Water treatment w:670 W:1000 | W.: 180

(demineralizer) I (Evaporator) I T:40 T:40 i T:15
! [ w:395 w:5TT:40 . I
I Water Wastewater .
| \:\r,l;tj: treatment reclamation V\t/:;;fgs;ir |
(general) (general) i
. W:l49s 1 —. — .. s I I @ i
T:15 W20 w30 W45 w280
T:40 w1740 ]
\s W:50 T:15 :[ Discharge pit i—W: > ib

Key
water flow rate (m3/h)
temperature (°C)

Tabje B.1 shows the effect of recovering water, heat and valuable material by introducing

b) Alternative system

Figure B.1 — Boundary of cost analysis in tréeatment systems for industrial water

reuse

the water

reclamation process in the alternative systém compared with the baseline system. Water recpvery ratio

(n4) and heat output recovery ratio (nyJ-are calculated with Formula (5) and (6), respectiviely.
Table B.1 — Recovery and recovery ratios of water, heat and valuable materialls
Item Baseline Alternative Recovery|ratio
system system
Water input (m3/h) 2,230 1495 -
15°C 290 230 -
Water output (m3h) 40°C 1000 325 -
Total 1290 555 Nw:571%
Hedt output(40 °C) (M]/year) 837 000000 272000000 Ny 67,5 %
Redovered heat (40 °C) (M]/year) 0 565 000 000 -
Valliable material (phosphoric acid) recov- -
ered by evaporatorl(kg/year) v ov

NOTE 1 Inlet wastewater quantity to evaporator: 5 (m3/h).
NOTE 2 Phosphate concentration of input wastewater: 2 000 (g/m3).
NOTE 3 Annual operation hours: 8 000 (h/year).

The LCC reduction in water use, AC, is calculated with Formula (3) and is shown in Table B.2.
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