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1 M ethodological Consider ations

The present chapter provides a brief introduction to the environmental financ-
ing strategy (EFS) methodology and describes the role of FEASIBLE. For a
more detailed description of the EFS methodology, the reader is referred to the
publications referenced at the end of this chapter.
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2 Water supply

To enter the water supply module, select the Water Supply botton at the bottom
of the screen.

In the Overview screen, specify scenario and municipality for which you want
to enter data. For the first scenario, start by selecting one region and fill in data
for each municipality or municipality group within that region. Then repeat the
procedure for the remaining regions.

Overview Overview

Rural cost functions Base year

Standard cost funct 0k
Plaring period
003 - 022
Scenaiio
Rlegion
Muricipalty
Start-up vear
Target year
[ Use rural cost functions
Hs | [BE Results

‘ General | ‘ Salid waste | Water supply Wastewater | Supply of finance ‘ Results |

Press the Rural cost functions button in the left panel of the screen to activate
the rural cost functions.

Click the"Userural cost functions' checkbox to tell the model to use rural cost
functions for the selected municipality.

After pressing the Rural cost functions button in the |eft panel the following
screen appear bringing up the buttons for navigating in the rural cost function
part of the model.

S\Applic\NMCB\Tf 2003-2006\Finance\Rural cost functions\Rural cost functions FINAL OUTPUTS\UserManual\UserManual\FEASIBLE_Rural WSS Module_User Manual.doc CO“]I



Connection rate

COWIL

The FEASIBLE Model, Rural cost functions, Model Version 21
User Manual and Documentation

o s e i i i T
Dverview Overview
Bisse paar
Standard cost funct 2Hls
Planning period
e
Soenatio
Ragicr
Muricipaity
Start-up vear
T snget yssr
Connection
Technologies
———— [ Uss rural oost Runciens
Treatment
Default values
Detailed results
Hs | [BE Results ‘
General | ‘ Solid waste | Water supply ‘ Wastewater | Supply of finance ‘ Results |

Overall, the rural cost function modules comprise the following screens:

e Connection

*  Technology

e Treatment

o Default values
e Detailed results

Each of these screensis explained in detail below.

The general concept isthat the user must fill in water connections, technologies
and treatment (if any). Having done this, the user can see the detailed resultsin
the Detailed Result screen. The default value screen need not to be changed to
calculate results. Although, it is recommended that the user review the default
values to check if the default values corresponds to the local situation.

2.1 Connection

Data on connection rates should be entered in percent of people connected to
the different systems. The percentage is entered as numbers between 0 and 100.

Having entered the share of population connected to the different systems the
user should click the sum button in the lower right part of the screen to make
sure the shares sum up to 100%.
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Connections

Connection rate unit: percent of people connected to the different zpstems

Mon-improved | Rairmwater Dug weell, Protected Borehole,
supply Handpurnp and| spring and tap Handpump and
other marnual other marnual
method method
(] (] (] (%] (%]
Tap | | o | o
Handpump and ather manual meth-l | | 100 | | 100

Fiped system, | Piped system, | Piped aysten, | Piped systemn, | Piped system,

pratected borehnoles, boreholes, | surface water, | surface water,
spring, gravity pUMps pUmps, gravity, pumps,
pipeE, 1ezervoir TESErNY O TESENY O TESENY O
[%] [%] [%] [%] [%]

Standpost [ 2 "] 2 '| =2 '|[ a2ao'[ 2
Yard Tap | a0 | a0 | a0 | 40 | 40
House connection | A | A | A0 | A0 | A0
Total 100 100 100 100 100 =

The user must enter the allocation where the water for the specific connections.
There are five types of connection:

. Tap

*  Handpump
e Standpost
e YadTap

* in House connection.

There are nine different types of water supply technologies to supply the water
for these connections:

*  Non-improved supply

* Ranwater

* Dugwell and HP

*  Protected spring and tap

* Boreholeand HP

*  Piped system, protected spring, gravity pipe, reservoir
*  Piped system, boreholes, pumps

*  Piped system, boreholes, pumps, reservoir

*  Piped system, surface water, gravity, reservoir

*  Piped system, surface water, pumps, reservoir

These systems are described in more detail in the documentation to the model.
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2.2 Water supply technology
The water production may be allocated on nine different types of technologies.

*  Non-improved supply

* Ranwater

*  Dugwell and HP

*  Protected spring and tap

* Boreholeand HP

*  Piped system, protected spring, gravity pipe, reservoir
*  Piped system, boreholes, pumps

*  Piped system, boreholes, pumps, reservoir

*  Piped system, surface water, gravity, reservoir

*  Piped system, surface water, pumps, reservoir

In the Technology screen the user enter the allocation of water supply in base
year and target year. Having done this, the user should click the "New invest-
ments' button to cal culate the amount of new investments needed to meet the
demand for water supply in the target year.

Technology
Share of population served with different technologies
Mondmpraved | Rainwater Dug well. Protected Borehale. | Piped system, | Piped system, | Piped system,  Piped system, | Piped system,
supply Handpumnp and zpring and tap Handpump and pratected boreholes, boreholes, | suface water, | suface water,
ather manual other manual | spring, aravity purmps PUMPS, gravity, PUMPS,
methad methad pIpE. rEseroir eservoir reservoir eservoir
Bage pear
Z|Sumx | an | | || ol ETN | [ \ \ \
Target year
|z | [ [ [ [ [ | | 5 5 5

New irvestments

Remaining valug of ‘Water supply infrastructure - in % of the replacement value of fixed assets [, 0100}

Mon-improved . Rainwater | Dugwelland | Protected | Borehale and | Piped spstem, | Piped system, | Piped spstem, | Fiped spstem, | Piped syztem,

supply Handpump | spring and tap | Handpump protected boreholes, boreholes, | suface water, | suface water,

spring. gravity pumps PUMPS, aiavity. PUMPS,

pipe, reservair Teseryoir Teseryoir regeryoir
Base year [ [ 50| | 50| | 50| | 50| | 50| | 50| | 50| | 50| | 50
Taigetyear | [ G| G| G| G| G| 60 | 60 | 60 | 60

In the lower part of the screen the user must enter the depreciation level of the
existing technology. These data are used for calculation of eventual renovation
of the existing water production system.

Specify the best estimate of the remaining value of the treatment plant in % of
the replacement value of a new plant. The value entered will influence the esti-
mated need for renovations.

2.3 Water Treatment
The water treatment screen operates with three different types of treatement:
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e  Groundwater treatment
e  Surface water treatment
e Spring water treatment

Treatment

Treatment lewel

Piped spstem, Fiped spstem, Fiped spstem, Fiped spstem, Fiped spstem,
pratected spring, | boreholes, pumps, | borsholes, pumps, surface water, surface water,
gravity pipe. groundwater TESENVOIr, aravity, [eseryoir, | pumps, reservoir,
reservoir, Spring treatement groundwater surfacewater surfacewater
water treatment treatement treatement treatement
Ground water treatement | 100 [%] | 0z
Surface water treatment | 100 3] | 100 3

Spring water treatment Oz

Treatement level is meazures as the percentage of treated water of total amount of water abstracted from the source. (%, 0-100]

The user should enter the level of treatment for each of the piped water supply
system.

The data entered in this screen control if there is water treatment or not, and
how much. More detailed description of the treatment can be specified in the
default values screen.

The model use the following treatment technol ogies for surface water

e Slow sand filter for spring water/clean stream water; and
*  Conventional treatment (pre-treatment, coagul ation/floccul ation, sedimen-
tation, filtration and disinfection).

The model use the following treatment technol ogies for ground water

*  Pressurefilter (in closed filter); and
*  Open gravity filters.

2.4 Default values

The rural cost function module applies arather detailed modelling of the rural
cost function. These cost functions takes alarge number of parameters (e.g.
how deep down to get the water, transmission length, population density, popu-
lation per unit etc.). It would be too much work for the user to enter these de-
tailed data for each municipality. Instead there has been applied alarge number
of technical default valuesto enter into the cost functions. Then the user may
change afew of these to make the cost calculations closer to the local situation.

The default values are specific for each municipality.
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In general, the user should change the values to reflect the local situation.

The model offers the opportunity for the user to re-establish original default
values by clicking the "Reset"-button. However, thiswill of course delete even-
tual changesin the values above the button. It will however not affect values
entered in other screens.

The default values are separated in seven categories:

*  Water demand

*  Population

e Water supply

*  Supply technology

*  Water treatment

e Network

*  Operation and maintenance

Each of these categories hasits own screen.
Water demand

‘water demand l F'opulation] Water supplyl Supply technolog_l,ll Treatment] Networks] Ok ]

Dremand
Connection Type Usger value [lod) Default value (led)
Rairwater-tap 50 lcd
Dug-wel, HF 50 lcd
Spring-tap g0 lcd
Baorehale-Hp 3p led
Standpost 4 led
vard Tap 100 led
House connection 150 lced
Reset
Population per unit
Connection Type Uszer value Default value
Taps g Persons unit
Handpumpz g Perzons unit
Standpost 150 Personz/unit
“ard connection 15 Personzs/unit
Houze connection £ Persong unit
Resst

In this screen the user can enter the average water consumption measured in
litre per capita per day for the specific systems. The model uses this value to
calculate total water consumption based on population, connection rates and
lcd.

Furthermore, the user can enter average population per connection for the spe-
cific connection systems. These values are used for calculation of number of
connections needed.
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Population

Default values
‘water demand PUDU|ati0nlWatersupply Supply technology | Treatment Networks] 0M ]

Population served
User value  Maximum Default value

Dug wellz =

Borehale/hp 00
Pratected spring 5
Spring Box, gravity 0

Feset

Population
Core Area [Ha) 5P area
Uszer value Drefault value User value  Default value
Population Drensity 100 100
Pop. in & in Area 50 50

Feset Reset

In this screen the user can enter number of people served by the specific water
sources. These values enter in the calculation of need for sources to cover water

consumption.

Furthermore, the user can specify population in core and fringe area. These val-
ues determine the size of the area and thereby the total pipe length.

COWI
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Water supply

Default value

' ater demand] Population  “Water supply | Supply technologyl Treatment Netwolksl 0&M ]

Peak. demand factor

User value Default value
Peak-day 16
Peak-haour 2
Operating howrs 20
Reset

Mote: The default peak. factor 2 would double the capacity of the water supply system
compared to the needed capacity if the demand was equally distributed

Rezervoir
User value Drefault value
Steel-elevated tank, if pes then check W [+
Extra capacity for peak day demand B0 %
Reset

Mate: The default peak factar 50% would increase the capacity of the
rezervoll compared to the needed capacity if the demand was equally
distributed

The water supply screen allows the user to control the need for extra capacity in
the water supply due to peak demand.

The default peak factor 2 in the upper part of the screen would double the ca-
pacity of the water supply system compared to the needed capacity if the de-
mand was equally distributed.

The default peak factor 50% in the lower part of the screen would increase the
capacity of the reservoir compared to the needed capacity if the demand was
equally distributed

Supply technology

The supply technology screen offer the user the opportunity to describe the
supply technology in more detail.

For instance the user can enter
» thedepth in meter drilling for water
»  capacity of the specific well; and

» thetransmission length from source to network

All these values influence the investment and operation and maintenance cost
of the individual water supply systems.
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Default value

i ater demand] Population] ‘wiater supply  Supply technolagy l Treatment Networks] O I

Crrillling for water

Awerage Depth inm Succesz Rate [%)]
Uszer value D efault value Uzer value Default value
Dug well+Hp [ i5m
BoreholesHp T oam [ a0 75 E [
Barshale with electic pump T mEm [ = 75 E =

Reset Reset

‘wiater supply capacity and transmission length

Capacity [m3/day] Trangmigzion length from source to distribution netwark [m)
User value Default value Uszer valus Default value

Faimwater 0,324 m3/day

Dug wel+Hp [ 5 m3fay &

Borehole/Hp [ 10 m3/day T

Barehale with electic pump [ a0 m3Adaw [ a0 ’w m ’—
Spring 1.5 m3fday [ 15

Spring Baow, Gravity [ 5 m3iday &l T R
Surface 'Water, pumping g m3iday — T ooom BER
Surface Water, gravity [ g m3Mday — C qooom R

Reset Reset

Treatment

The amount of water treatment is specified in the main treatment screen in the
beginning of the document.

The default values treatment screen shown below allows the user to describe
the treatment technology in more detail.

The user isreferred to the technical report and annexes for more detailed de-
scription of the individua treatment technologies.

Default value

W ater demand] Population] ‘wiater supply | Supply technology  Treatment l Networks] Ok ]

Filtering. share of water that iz filtered

Gravity filter [%] Presure filker [%]
Ground water User value D efault value User value D efault value
Treatment, GW single filtration 0% 100 %
Treatment, G/ double filtration 0% 0%

Surface water

Full Treatment 100 %
Fioughing filker+slowsand 0%

Spring water

Treatment, =pring 0%

Reszet

[HE [

Networ k
The Networks allows the user to adjust the networksto reflect local conditions.

These values influence the energy cost for pumping the water out through the
network.
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Waterdemand] Populalion]Watersupply Supply technology | Treatment NEtWle&lD&M ]

Transmission

Geometric head Uzer walue
Spring gravity a0 m
Barehole 20 m
Intake surface waterpummp) BQm
Intake, surface water, gravity A0 m
Hydraulic head B m
Barehole a0 m
Intake, surface viater, gravity 1000 m
Friction of pipes [Hazan Wiliams] 13

Metwarks: Distribution pipes

Uzer walue
Geometric head T agm
Hydraulic head T gm
Friction of pipes [Hazan ‘Williarz] 13

1]
Feset

Operation and maintenance

Default value

HHAENED

Default value

]

The operation and maintenance screen holds values to adjust pumping ef-
feciency and operating hours. These are magjor elements in the operation and

mai ntenance cost.

Default values

Operation and maintenance

Waterdemand] Population]Watersuppl_l,l Supply technology | Treatment | Metworks  O&M

Default value

—

Uzer value
Pump efficiency 0.5
kwH cost | 015
Dperation hours | 20

Fieset

25 Results

The results from the rural cost functions are integrated in the general feasible
model and the user isreferred to the user manual for information on reporting

from the model.
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However, to offer the user better opportunities for testing and understanding the
results from the model the rural cost functionsinclude a screen with more de-
tailed results.

It should be noted that the detailed results here are given in EURO and that
both investment cost and operation and maintenance cost only covers the new
investmentsin the target year.

Results are calculated by pressing the OK button in the lower right corner of
the result screens. Thiswill also transfer data to the general result part of
FEASIBLE, making data available for further analysisin parallel with other
datain the FEASIBLE model.

The following screen shows the overall detailed results from the rural water
supply component of the model.

Detailed results
Overview ]Eapital cnst] Dhd cnstl Pipes }

Cost elernents for new investments in international prices (EURD)

Ramwoater Tugwelland | Protected speing | Bovehole and Piped system, Prped system, Piped system, Piped system, Diped system,

Handpump and tap Handpump | protected spring, | boceholes, pumps | hoveholes, pomps, | sucface water, | surface water,
qranity pipe, TEIETOTT grapity, TESETOTT | PUNTRS, TeSEroiT
Teser T
People served with
new structure
[ o 0| o 0| 3500 | 4000 | 500 | 1500 | 500
Capacty M3iday [ o 0| o 0| 726 | 829 | 104 | an | 104
Total costYear
Service extension | o[ 0| o o 741428 [ 2050808 | 70449 | se1788 | 269259
Q&MY ear | 0 | i \ i | [ | 14829 | 113921 | 3892 | 32935 | 17029
Re-invest [ o 0| o 0| 18538 | 51270 | 1781 | 14044 | 6731
Per capita cost
Service extension 0 0 0 0 212 513 141 s 530
O&M 0 0 0 [i] 4 ] ] 2 34
Re-invest 0 il 1] 1] 5 13 4 2] 13
Totalryear 0 0 0 [i] 221 554 152 406 586
Lifetime 15 25 40 20 a0 40 40 40 |
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Two more screens shows these cost components in more detail. First

Investment cost for new investments

Detailed results
Overview Capital cost l O&M cost] Pipes ]

Capital cost for new investments in international prices (EURO)

Rairwater |Dug well |Pr0tect spnng|Bore handpurr‘ Pipe sps 1 Fipe sys 2 Fipe sy: 3 Fipe sys 4 Pipesys b
New Capacity 76 823 104 m 104
Other Cap. cost
Boreholes 53133 62.250 33.934 17.073 33411
Tranzmission Main 17.863 12158 5.509 16.739 5.680
Treatment 1.138.086 303.076 176.914
Feservair
Fumping station 16.934 10.763
Distribution pipes 584,775 T40.418 18.770 130,819 18.770
5P, Connections 2823 3227 403 1.210 403
HL., Connections 58333 B6.667 8333 26.000 8333
*C. Connections 24.500 28.000 3.500 10.500 3500

Operation and maintenance cost for new investments

Detailed resulis
Dverview] Capital cogt D&M cost ] Pipes ]

Operation and maintennance cost for new investments in intermational prices (EURC)

R airwater |Dug well |P|otect spiing | Bare. handpur| Fipe sys 1 |F‘ipe sps 2 |F‘ipa sps 3 Pipe sz 4 Pipe sp= 5

Mew Capacity 726 829 104 m 104
Other OM cost

Intake 1.063 16.927 3162 3N BES
Tranzmission b ain 357 243 110 3% 114
Treatment 7666 24.246 14.153
Reservair 1141 443
Purnping station ik 3524 1.03
Distribution pipes 11.695 14.808 ris) 2616 s
5P, Connections 56 E5 8 24 a
HL. Connections 1167 1333 167 500 167
*C. Connections 430 560 K] 210 7
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Finally the pipe screen shows the length and dimension of the water supply
network.

Detailed results
Dverview] Capital c:ost] O&M cost  Pipes

Pipe dimensions and length

R ainwater Dug well Protected Borehole Pipe system  [Pipe spstem  |Pipe system  |Pipe spstem  |Pipe system
spring handpurmp  |protected sprif bareholes bareholes surface water | surface water
gravity pipe [ pumps pumps aravity pumps
TESEnoir TESEroir TESErVOIr TESErVOir

Fipe Diamn [mrm|

157 170 47 47
Fipe length (lrn) 13 15 1 1
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3 Wastewater

The structure of the wastewater module is very similar to that of the water sup-
ply module. The opening screen is the same.

In the Overview screen, specify scenario and municipality for which you want
to enter data. For the first scenario, start by selecting one region and fill in data
for each municipality or municipality group within that region. Then repeat the
procedure for the remaining regions.

=

5.06.40,0600. |- |0[X]

e Overview

Standard cost funct.

nnnnnnnnn

Scenario
[Baseline Project ~|

Region

Genera | | Solid waste | Water supply | Wastewater Supply of finance ‘ Results ‘

Press the Rural cost functions button in the left panel of the screen to activate
the rural cost functions.

Click the"Use rural cost functions' checkbox to tell the model to use rural cost
functions for the selected municipality.

After pressing the Rural cost functions button in the |eft panel the following
screen appear bringing up the buttons for navigating in the rural cost function
part of the model.
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Overview Overview
Rural cost functions Base year
Standard cost funct. 2Hls
Planring period
003 . [ame2
Scenario
[Bassiine Project ~|
Pegion
i -
Muricipaliy
M1 -
Edit

Start-up year
2005 -
Target year

Collection 2008 -

Technology

e [ Use rwral cost functions
Treatment
Default values
Detailed results
Results

H save | Results ‘

General ‘ Solid waste | Water supply ‘ Wastewater | Supply of finance ‘ Results |

Overadl, the rural cost function modules comprise the following screens.

e Collection

*  Technology

e Treatment

o Default values
e Detailed results

Each of these screensis explained in detail below.

The general concept isthat the user must fill in water collections, technologies
and treatment (if any). Having done this, the user can see the detailed resultsin
the Detailed Result screen. The default val ue screen needs not to be changed to
calculate results. Although, it is recommended that the user review the default
values to check if the default values corresponds to the local situation.

3.1 Wastewater collection rates

Connection rate Data on collection rates must be entered in percent, i.e. in this screen numbers
between 0 and 100. In other screens the user might need to use negative values
as well as numbers above 100.
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The model offers eight specific collection technologies:

*  Non-improved Sanitation

* SimplePit Latrine

* Improved Latrine

*  Pour Flush Latrine

e Onsdite septic tank

»  Sewered interceptor tanks +/- treatment
 Simplified sewerage +/- treatment

» Conventional sewerage +/- treatment

The collection systems are described in more detail in the documentation of the
model.

The user must enter the share of population covered by each specific collection
system in both base year and target year. Thisis done in the wastewater collec-
tion screen.

Collection
Enter the share of population connected to the different collection systems.
Connections
Norimproved Sirnple Pit Irmproved Pour Flush Or site sephic Sewered Sirnplified Corwentional Total
Sanitation Latrine Latrine Latrine tank. interceptar SEWErage seWerage
tanks I
% kA % kA % % kS %
Base pear ‘ | 100 ‘ 0 | 0 ‘ 0 | 0 | 0 | 0 Hum
Target year | | 0 | 0 | 0 | 0 | 50 | 0 | 0 sum

Click the sum button to verify that the connection rates sum up to 100%.

3.2 Wastewater collection technology

Based on information on connection rates and water supply, the model can cal-
culate the amount of necessary investments for each technology. To do that the
user should press the " Calculate new infrastructure” - button.

Technology
Mon-improved Simple Pit Improved Paur Fluzh On zite zeptic Sewered Simplified Canventional
Sanitation Latrine Latrine Latrine tank interceptor TEWErage sEWerage
tanks
% % % % % % % %
Share of population zerved

Base yoat | | | | | | | |

Share of population to be served

Target year | | | | | ‘ | |

Share of population that will need to be served with new infrastructure

[ [ 0 [ 0 [ 0 [ 0 \ 50 [ 0 [ 0
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In the lower part of the screen, shown below, the user must enter the deprecia-
tion level of the existing technology. These data are used to calculate eventual
renovation of the existing water production system exactly as for the water
supply module.

Femaining value of existing wastewater infrastructure

Mon-improved Simple Pit Improved Pour Flush On gite septic Sewered Simplified Conventional
Sanitation Latrine Latrine Latrine tank interceptor sewWerage TeWerage
tanks
% % % % % % % %
Base year 70 70 70 70 70 70 70 70
Target year 70 100 70 70 70 70 70 70

Specify your best estimate of the remaining value of the treatment plant in % of
the replacement value of anew plant. The value entered will influence the esti-
mated renovation need.

3.3 Water Treatment
The water treatment screen operates with four different types of treatement:

* Notreatment

e Sandfilter

e Reed Bed Filter

e  Stabilisation ponds
e M&B treatment

Treatement

Treatement level iz measures as the percentage of treated wastewater of total amount of wastewater collected. [, 0-100)

Sewered Simplified Corventional
interceptor SEWErage SEWETS0E
tarks
4 % 4

Mo treatment | ] | il | ]
Sandfilter | il | 0 | il
Feed Bed Filter | i | i | i
Stabilisation ponds | 0 | 0 | 1
Biological and/ar mechanical treatment | 100 | 100 | il

[Select mechanical or biological treatment in default value screen)

E | Total L B UM

The user should enter the level of treatment for each of the three advanced
wastewater collection systems. Since the options include "No treatment” the
horizontal sum should equal 100.

The treatment technol ogies are described in more detail in the main documenta-
tion of the model.
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34 Default values

As mentioned before, the rural cost function module apply arather detailed
modelling of the rural cost function. These cost functions takes a large number
of parameters (e.g. Intercepter system, m per house, Intercepter system, m col-
lector to outfall, population density, population per unit etc.). It would be too
much work for the user to enter these detailed data for each municipalities. In-
stead there has been applied alarge number of technical default values to enter
into the cost functions. Then the user may change a few of these to make the
cost calculations closer to the local situation. The default values are specific for
each municipality. The default values are separated in six categories:

*  Wastewater collection network
* Population

Wastewater collection

*  Pumping station

Wastewater treatement

Each of these categories hasits own screen.
Wastewater collection network

The wastewater collection screen allows the user to adjust the dimensions and
length of the collection network to reflect local conditions.

Default values

‘waztewater collection ﬂEtWka]F‘l:upulation ‘Wastewater collection | Pumping station | Treatment | Average_led

Metwork
Uzer value Default values
Conventional system, pipe, average diameter, mm 200 mm
Inziuding pavment rehabilitation r "
Intercepter system, m per house 28 mhouse
Intercepter spstern, m collector to outfall B00
Hydraulic slope aof interceptor collector 0,005 m
Intercepter spsten, dia. mm collector bo outfall 200 ram
Simplified system, dia. Mm for collector 150 rim

Feset

i

Operation and maintennance

Operation and maintennance cogt Default valuesz

System % of replacemeant valus

Corventional system 1%

Intercepter spstem 1%

Simplified system 1%
Feset

Furthermore, in the lower part the user may insert local values for calculation
of operation and maintenance from the replacement val ue.

S\Applic\NMCB\Tf 2003-2006\Finance\Rural cost functions\Rural cost functions FINAL OUTPUTS\UserManual\UserManual\FEASIBLE_Rural

WSS Module_User Manual.doc



The FEASIBLE Modd, Rural cost functions, Model Version 21
User Manual and Documentation

Population

21

In this screen the user can enter number of people served by the specific water
collection systems. These values enter in the calculation of need for number of
wastewater collection units and affect both investment cost and operation and

mai ntenance cost.

Default values

wiastewater collection network.  Population | wastewater collection | Pumping station Tleatment] .-’-‘-.verage_lcd]

Population gerved

Population zerved

Simple Pit Latrine g Personsdunit
Improwed Latrine g Persons/unit

Four Flush Latrine g Persons unit

On site septic: tank g Persons/unit
Reset

Wastewater collection

Default value

e

The upper part of this screen allow the user to change the share of water con-
sumption is dischearged to the wastewater collection system.

Default values
‘Wwastewater collection network] Population " astewater collection | Pumping station | Treatment

Discharge factar

User valus Default valus
Conventional 5ewerage 09
Sewerage Interceptar 0.9
Simplified Sewerage 0.
Reset
Peak factar
Uszer value Default value
Conventional 5ewerage 2
Sewerage Interceptor 2
Simplified Sewerage 2
Feset

The lower part allows the user to enter values to secure capacity for peak de-
mand. The default peak factor 2 would double the capacity of the waste water
system compared to the needed capacity if the discharge was evenly distributed
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Pumping station

The "pumping station” screen contains data to describe pumping efficiency and
operation and maintenance of pumping.

Default values

W astewater collection network] Population | “Wastewater collection  Pumping station lTreatment Average_lcd

wastewater Pumping Station

|Jszer value Drefault walue

Capacity in K ’—.-_m K

Total fift ir m ’—10 m

Total spstem efficiency ’—ED E
Opererating hours ’—24 Haoursdday

Reset |

100

Opreation and maintannance

|Jzer value Default value

—

Operation and maintennance, % of replacement
walle

Reset

r

Electricity price

|Jzer value Default value
ELIRO/Kwh 0,15 EURD/Kwh

Reset

Since thisis one of the major costs of advanced wastewater collection systems,
it is recommended that the user verify that the default in this screen to a reason-
able extent covers the loca situation.
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Treatment

The treatment screen holds data to select the specific technology for wastewater
treatment.

Default values

“Wagtewater collection networkl Population] ‘wastewater collection] Pumping station  Treatment .&verage_lcd]

Treatement
Uszer value Default walues
Biological treatment activated ™ Mechanical anly " Mechanical only
{* Mechanical and biological {* Mechanical and biological
Sludge from septic tank, ton per cap per year il

Feset

i

Operation and maintennance

) User value Default values
Dperation, kKwWH/pe
Mechanical only 15 KwH/pe
Mechanizal and biclogical o5 KwH/pe
Other O&M % Operation and maintennance cost

# of replacement value

Mechanical only 1%
Mechanical and biclogical E4

Feset

E)

Furthermore this screen also contain data for operation and maintenance of
wastewater systems.

Average lcd

Finally, the " Average |cd" screen holds data for the distribution of water sup-
ply. These data are included to ensure consistency with the water supply.

Default values

‘wiastewater collection network] F‘opulation] Wastewater collection | Pumping station | Treatment Awerage_led
Distribution of water supply

“wiater supply digtribution

Sewered Simplified Conventional Default value ‘wiater supply
interceptor SEWETAgE TEWEISZE Ied
tanks
Comes from:
Taps 0% 0% 0 % 10 % Idc
Handpumpz 0% 0% 0 % 0% Idc
Standpost 0% S TR S Idc
‘Yard connection a0 % anE TR an % Idc
House connection ETiE:S anE an % anE Idc
I Idc I
% 4 %

Average od = | |
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The model calculate an average lcd for each specific wastewater technology
based on the datain this screen. This figure and the popul ation determine the
amount of wastewater generated.

Default values

W astewater collection network] Populalion] wastewater collection] Pumping station  Treatment Average_lcd]

Treatement
User value Default walues
Biological reatment activated " Mechanical anly " Mechanical only
(* hechanical and biological » Mechanical and biclogical
Sludge from septic tank, ton per cap per pear 05
Operation and maintennance
: Uszer value Default values
Dperation, kKWH /pe
Mechanical only 15 kwH/pe
Mechanical and biclogical o5 kwH/pe
Other O&M 2 Operation and maintennance cost
A af replacement value
Mechanical only EE:S
Mechanical and biclogical 1%

Asfor water supply, the results from the rural cost functions are integrated in
the general feasible model and the user is referred to the user manual for infor-
mation on reporting from the model.

However, to offer the user better opportunities for testing and understanding the
results from the model the rural cost functions include a screen with more de-
tailed results.

It should be noted that the detailed results here are given in EURO and that
both investment cost and operation and maintenance cost only covers the new
investmentsin the target year.

Results are calculated by pressing the OK button in the lower right corner of
the result screens. Thiswill also transfer datato the general result part of
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FEASIBLE, making data available for further analysisin parallel with other
datain the FEASIBLE model.

The following screen shows the overall detailed results from the rural wastewa-
ter component of the model.

Detailed results
Overview ] Capital cost] O cost] Treatment
Cost elements for new investments in international prices (EURD)
Simple Pit Impraved Pour Flugh On zite septic Sewered Simplified Conventional
Latrine Latrine Latrine tank. interceptor zeWerage sEmerage
tarks
fisslSasety | 214 | 2657 | 3180 | 26651 | 13303 | 6731 | 5715
Capacity [ ) 443 | 530 | 4443 | 4432 | 1008 | 2030
Total cost
Capital Cost 140916 354315 583018 202208684 19746356 7804000 5811394
Anriual 05M Cost 2818 7025 14575 213367 97377 203815 141207
‘weighted lifetime 10 10 10 20 20 20 20
Annual Repl. Cost 14032 35431 58302 1011434 957314 304244 340570
Per capita cost
Capital Cost. &7 133 183 759 93z 17 701
O 1 3 5 g 43 30 15
Replacement 7 13 18 38 50 53 35
Total annual cost 75 149 208 805 1091 1260 781

Two more screens shows these cost components in more detail.

Investment cost for new investments

Detailed results
Overview Capital cost ]D&M cost] Treatmant]

Capital cost for new investments in intemational prices (EURC)

Simple Pit Latine |Impr Pit Latrine |P0ur flugh Latrin |Seplic tank. Inceptor sewer | Simple sewer Convention sewer
Mew Capacity 352 443 530 4.443 4432 1.008 2.030
General 140,976 354,315 Ge30e 20,229,684
Interercepter tank 6,634,366
Callection pipes 3,007 796 2408624 5060154
Sand Filter 2,408,002 1,302,930
Fieed Bed Filter 5323940 2345120
Stahilization ponds 1504956 453,838
MEB treatment 867,257 368376 1.673.620
Purmping Station T7E19
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Operation and maintenance cost for new investments

Detailed results
Overview | Capital cost 08 cost I Treatment |

Cperation and maintennance cost for new investments in interational prices (EURD)

Simple Pit Latine |Impr Fit Latiine | Pour flush Latrin |Sept\c tank. |Incaptor zewer  |Simple sewer Cornvention sewer
Mew Capacity 352 443 530 4,443 4452 1,008 2,030
General 2818 7086 14,575 213,387
Interercepter tank 159,325
Collection pipes 30,078 34,086 50,602
Sand Filter 30,932 17 655
Reed Bed Filter 410 14827
Stabilisation ponds 678,480 122863
M&E treatment 39,452 14,383 82,997
Pumping Station 7608
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