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Cost-benefit Analyses of Improved Sanitation Options

Summary | ® Project objectives

= Project present state

= Designing improved sanitation options
with the EAWAG compendium

= EXxcel spreadsheet for costing improved
WS&S options

UNIVERSITE DE GENEVE 2

WWW 2009 Fabrizio Carlevaro & Cristian Gonzalez 17.08.2009



Cost-benefit Analyses of Improved Sanitation Options

Project
objectives
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Started in 2004 with the support of GIAN a joint WHO/UNIGE
team developed two practical manuals for costing improved
WS&S projects.

The manual for costing improved WS projects has been tested
in 2008, in six countries of South-East Asia and Western
Pacific. Recommendations formulated within these inter-
regional capacity building activities where included in the
project objectives. They include:

= improvements of costing guidance documents and Excel
spreadsheets for practical applications;

= development of these tools in a more comprehensive SCBA
framework.
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Project m Development of a user-friendly Excel spreadsheet for practical
present applications, integrating tools for simulating the life-cycle
state production of a WS&S project and a glossary of technical
terms.

m Adoption of the EAWAG methodology for designing Sanitation
technological options corresponding to the WHO/UNICEF-JMP
definitions of improved sanitation facilities.

m |dentification of beneficiaries and type of market and non-
market benefits withdrawn from the improved WS&S options.

m Evaluation of benefits based on experimental or quasi-
experimental data using the treatment effect methodology.
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Designing

Improved

sanitation
options with
the EAWAG
compendium
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WHO/UNICEF JMP

Improved Sanitation Options

EAWAG System Templates

Flush or pour-flush
toilet/latrine to:
Piped sewer system
Septic tank
Pit latrine

Ventilated improved pit latrine

Pit latrine with slab
Composting toilet

ST1:
ST2:

ST3:

ST4:

ST5:

ST6:

ST7:

ST8:

Single Pit System
Waterless System

with Alternating Pits
Pour-Flush System
with Twin Pits
Waterless System with
Urine Diversion
Blackwater Treatment
System with Infiltration
Blackwater Treatment
System with Sewerage
(Semi-) Centralized
Treatment System
Sewerage System with
Urine Diversion
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Designing Flow chart of sanitation process

Improved
L] L] (
san |tat|on _ User Interface
- Latrine floors, slabs, foot rests, seats, pans
1 1 - Latrine superstructures
Optlons Wlth \_ - Vent pipes latrines
the EAWAG L 7
~
d- Excreta Collection and Storage
Compen |um - Cistern, tank, vault
- Connecting system to excreta collector
\§
— -~ J L
[] h
— Excreta Conveyance/Removal
- On-site: Connecting system to excreta collector,
infiltration
- Off-site: Sewerage network, tankers )
fi ~
Excreta Treatment
- On-site: Septic tank, composting vault, treatment pond
\/ - Off-site: Composting station, sewerage work
11 )
- - \
Excreta Disposal/ Recycling
- On-site disposal: leaching pit, a septic tank or a drainage field
- Off-site disposal: river, lake, canal, sea
- Recycling: Agriculture, aquaculture J
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EEVHELIHD VA B Single Pit System

Collection

[Semk)

Anal Cleansing
L, Water

Flushwsater =

P

| Greywater
o,

| Stormweater

Greywater Treatrmant i-|: Efflusnt

C.7 Transfer Station —=

Input Input/ Output Input/ Dutput
F'r-:n:ucta User Interface and Storage / F:"r:ld uct: C comeyance Cantralized Frl’r:duct: U.ae and/or
Treatment Treatment Disposal
.'/-- Diry Cleansing ’ N
. Material Fill and Gower
: BB Sewer Discharge WsP
=
Station Agrated Pond
Ll ’f FWS CW
| Irine =
Lrine .2 Human Powsred .I-jSFll*rl' Irrigation
Diry Toilet Excreta - - Emptying & .-l.'-C\.'l . Aquaculture
Sinzl-: —e *I'\_ Fazcal Sludgs e Transport o Bm:;r.g Filtzr I-—( Efflusnt - Macrophyts
2 g - & L )
Four Aush Tu:uilet—‘ Blackwater s C.3 Motorized Emnpty- Activated Sludge Disposzal /
| Fascas ing & Trareport o . Rechargs

Sedimentation,
Thickzning
Unplantzd drying
beds

Planied dyingleds ™
Co-Composting

Treated Sludge s

Biogas Reactor

Storrmwatar Draing

Land Application
Surface Disposal

Irrigation
Scak Pit
Dizposal /
Rechargs

Dizposal /
Rechargs
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EAWAGWSSLCC methodology
WHO/UHICEF
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EAWAGWSSCE methodology
WHO/UHICEF [ Sy=tem
I rpr crwed Template Inpt I=er Dstput! Collection Otputs Coreyanse [Sermi-] Dtput! U= andiar
Sanitation Froduct=s interface Input and Storage’ Input Certralized Input Oi spuo==l
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Excel Data collection questionnaires
spreadsheet
for costing 1) Project design data

WS&S options

>

>

L _4_\;;. - -
““SPNIVERSITE DE GENEVE

2) Economic costing data (shadow prices, CPI, etc.)

3) Project cost components by activities

Investment (physical capital)
Maintenance
Operation

Other relevant costs (administration, training,
promotion, education)

10
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Excel Computation of unit costs for least-cost comparisons

spreadsheet for
costing WS&S

: Average Incremental Cost (AIC)
options

Full Cost Present Value (FCPV)
Life— Cycle Production (LCP)

AlIC=

L 1.+ M,+0,+ORC,

FCPV =
= (1+ |)

LCP = Z

Q, series of annual production in physical units (inhabitants,
household size, I/inh.)

1+|

| annual social discount rate

NIVERSITE DE GENEVE 11
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E Microzoft Excel - W5 PHIL Mat-i

@J Fichier  Edition  Affichage Insertion Format ©wutils  Données  S-PLUS  Fengtre ¢

RN BN RN - F £ Q2 = 4| [p]oee - A -0 -6 7 s|E|=E =92 %
R B s | iy < 1B} B b @ Sécurité... | P S b wB
13 - B Linear
A B Barre de formule D E F ] H | J

.

Ll | kA

]
5
7 Improved WS Technology
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E Microzoft Excel - W5 PHIL Mat-
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Inserktion  Formak  Oukils  Graphiqgue  Fenétre 7 T:
B Sl9 - 8 A o = -] lfag|eee - [ 6 7 s
N E » @ sSécurité.. | M ib B2 | e

1]
il
il
ih

Linear

1600

1400

1200

1000 ]

Population $00 -

600

400

200

1 2 3 4 5% & 7 % 3 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35
Years

Data como.Sshadow factors & Scenario MEE : ig i b GranhScenario b GraohScenario llinh & Summary ¢ Surnrary Collect

WWW 2009 Fabr|2|o Carlevaro & Cristian Gonzalez 17.08.2009



Cost-benefit Analyses of Improved Sanitation Options

Insertion Format  Qukils  Graphiqgue Fenékre 7 |
& - 9 - e o 2 = -0l | plll|apoe% - G I S
& E » @ Sécwrité... | M b 2 | oo

I
I
il
th

Logistic

1600

1400 -

1200 -

Population &00 -

600 -

400

200

1 2 3 4 5 & 7 & 9% 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35
Years

ata comp.Sshadow factors  f Scenario M z nll (s a®: GraphScenario b ¢ GrachScenario llink & Summary & Summary Collect

WWW 2009 Fabrizio Carlevaro & Cristian Gonzalez 17.08.2009




Cost-benefit Analyses of Improved Sanitation Options

EE Microzoft Excel - WS5_PHIL_Mat-i
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E Microzoft Excel - WS _PHIL_Mat-i
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E Microzoft Excel - W5_FPHIL_Mat-1
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4
Fill out the following tahle. Consider all Local Materials used in Construction. The table contains pre-classified items, which rmay bhe changed if exist others iterns or sub iterns.
| 5 | Flease, conserve the same schematic form afthe tahle when you will include new items.
E
7 INYESTMENT COSTS
N Acquisition | ~ . Actual Acquisition Annual Equivalent
8 ftem Sub item Inputs ot in LCU of life Qty size | omicy [01#2008]| Costin Ly [01/2008]
| 9 |Materials 184'694 193'531 30'694 |
10 | Water Collecting 3’568 3568 639
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+ 37 B B
o] Frotected =pring 20u40x1200m Ferrocement Spring bo FBER jaraf 2002 12 1| =mall FEER E29.07
+ 45 - -
46 COither
+ 48
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50
51 |Intakes - - -
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+ 57
53 Battom river
+ 162 - B
163 | Water Transporting 143543 143543 21862
164 Flanual Transporting
+ 170 _ _
171 Fipes Transporting 1300m mostly S0mm dia plastic line 143643 jaraf 2003 30) see acquisition cost link 143643 21862
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177 COther
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130 - -
181 | Water Storing F448 7448 118
122 | Storing Tank 748 7448 1118
183 Concrete-lined earthen resemair - -
+ 130 - B
131 Fieinforced concrete reservoir | 133m3 ferrocement reservoir 7448 jarf 2003 1] 1] 19m3 7448 1118
+ 207 _ _
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ek =] Farrm.ramant tank
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1| Collecting Imvestment Costs (in local currency unit, LCU)
-2 < Backto Summary
C 3 | INACCORDANCE WITH THE AMSWER OF QUESTION 16 OF SECTION |, COMPLETE THE FOLLOWING TABLES.
4
Fill out the following table. Consider all Local Materials used in Construction. The table caontains pre-classified items, which may be changed if exist others iterms or sub iterns.
| 5 | Flease, conserve the same schematic farm of the table when you will include nesw iterms.
E
T IN¥ESTMENT COS5TS
- Acquisition| = ~ . Actual Acquisition Annual Equivalent
8 tem Sub item Inputs Cost in LCU of life Qty size | micy [0142008]| Costin LU [01/2008)
| 9 |Materials 184694 193531 30°'694 |
10 | Water Collecting 3568 3568 639
20 | Catchments 3568 3568 &34
e | Storage dams - -
+ 37 - -
et} Protected spring 20u4001200m Ferrocement Spring bon FEER jaraf 2002 12 1| =mall FhED E29.07
79 Protective structure - m? - -
40 Pipes= drain m
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42 PYC m
43 Walue Lnit
44 Cther
- 45
46 Cither
+ 48
43
1]
i |Intakes - - -
L) Protected side intake
+ &7
4] BEottom river
+ 162 - R
163 | Water Transporting 143543 143543 21862
164 Mlanual Transporting - -
+ 170 - -
17 Fipes Transporting 1900m mostly S0mm dia plastic line 142542 jaraf 2002 20] see acquisition cost link, 142542 21862
+ 176
177 Other
+ 174
130 - -
181 | Water Storing T 48 T 48 1118
122 | Storing Tank T 448 T 448 1118
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2
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4
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5]
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9 Materials 2124
10 |Water Collecting 41
30 |Catchments 41
3 Storage dams
+ 36
37 Protected spring Sx4 01 20cm ferracement Spring kg 41
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-
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