Implementation Program

-4.3 Institutional Plan

43.1 Wastewater management

In the M/P, two Alternatives 1 and 11 are studied as clucidated before.
Pursuant to the nation-wide trend, the Alternative H shall be selected for the
2 F/S in the year 2005. The F/S is carried out in the framework of the M/P.

(1) Basic conditions

2)

3)

)
1)

2)

@

- Population in 2005 : 1,520 thousand

Revision of Perda, KMUP : No.6/1974 etc.
for amalgamation of a transitional unit (BPAL) with PDAM
The present PDAM

a. The present number of personnel : 417 peréons for 53,537
households '

b. Future plahs for along term : Uncertainfunknown

“Though it is said that the personncl wilt be about 800 persons in

1990 for 100,000 houscholds and on the other hand that the
number will not increase according to increment of the capacity of
water supply because of the introduction of computerization. '

Required personnel
‘Total numbet of personnelin 2005 : 1,319 persons
Break-down
i. Presidential rbom (President/directors/stall) : | 6 persons

ii. Supervision council (Supervisors) : 5 persons

i, General and financial directorate 263 persons

iv. Others (Administration such as Research, Audit,

© Securily, Housing service, ete) : 233 persons
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v. Water supply directorate : 600 persons

vi, Wastewater directorate : 212 persons

(3) Organization chart

Reference is made to Fig 4.4 as attached herewith,

Solid wastc management

As described in the Master Plan, PD Kebersihan shall be established to provide
cfficient scrvice by the year 2005. It is desirable 10 establish PD Kebersihan
together with implementation of Priorily Projcct planned to start in 1996.
Contracling out to the p'rivat'c sector shall be done in the six (6) old Kécamatan

as cxplained in this report.

(1) Basic conditi_ons

i

i

Service area : All the area of KMUP. Concerning
disposal of solid waste, the concept of the
MINASAMAUPA is emphasized.

Service poputation @ 1,520 thousand in 2005, of which lhosé

- -served by each type are as follows;
- Directoperation 1,061,300 persons (69.8%)

-Contr@cling-oui R 458,700 persons (32.2%)

'Dinas Kebersihan will convert to PD Kébersihan by 2005. The

work of septage desludging will be transferred to a wastewaler
management institution when it is set up, from Dinas or PD

© Kebersihan.

iv.

vi.

One head office and four branches shall be established as mentioned
in the Master Plan.

The number of the branches includes an office of joint operation
with Dinas Kebersihan, Gowa for the Samata disposal site to start in
2002.

Workshop is located at Tamangapa.
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(&)

Implementation Program

" vii. Waste collection and haulage from the six old Kecamatan to the

TPA shail be contracted-out to the private scctor.
Transitional transaction
a. Plan for the establishment of the PD Kebersihan

A few years arc considered required for selting up a plan to materialize
the cstablishment of PD by the year 2005, even if a study on the plan
commences in 1996.

b. Necessary departments/branches for PD Kebersihan

PD Kebersihan shall be managed in principle on a sclf-accounting bass,
which is far different from the managerial method of Dinas Kebersihan.

The difference by nature between the (wo requires strengthening of
administrative ficlds in addition to that of technical ones to provide
beneficiaries with up-graded services.

New dcparlmcnis and branches necessary for PD Kebersihan shall be
planncd and preparcd, wiilizing the present dutics of affairs and/or
sections as widely as possible, however when this scems to be difficult it
is then advisable to set up a new organization structure afcesh regardless
of the present structure of Dinas Kebersihan.

Legal procedures

a. A new Perda si}all ‘be issued by the Mayor of KMUP and’
promulgated by the Governor of South Sulawesi for the change of
the legal status from Dinas to PD Kebersihan, based on the regional
! local autonomy, by the year 2005,

b. Petrda (humber, in blank) of KMUP (undatéd) concerning the
cstablishment of PD Kebersihan was drafted by KMUP in
February, 1995 but has not legitimately been signed and
promuigated yet by the authorities concerned.

The draft stiplﬁales in the “considering; b” that .. the existing Dinas
Kebersihan is requircd_to bc_changed into becoming a local eaterprise
and in Chaptér H Article 2 that Dinas Kebersihan ..., its form is changed
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into becoming a local cleansing cnlcrpnsc of KMUP, then it is ca“ed as

Implementation Program

“PD Kebersihan” (local cleansing enterprise) of KMUP.

(4) Required personnel for the F/S in 2005

PD Kebersihan requires 859 in total in the year 2005, subject to the
realization of the contracting-oul to the private sector, roughly broken

down as below.

{a) Head office
{Bontoala)
139_pessons

a) President room:

3 persons
(President and others)

b) supervision 3 petsons
co“"C'_l: (Council members)
c) Internal auditing: 12 persons

(gencral Financial & Tech-
operation Auditors)

d) Development & 5 persons
. rescarch: {Research, Analysis,
Monitoring)
e} General director & 116 persons

departments

" (general directors and

personnel of 4 departmenis)

(b) Branches 720 persons

a) Branch | a. Administraiion 3 persons
(Bontoala) b. Inspectog 7 persons
56 persons ¢. Strect sweeping 46 pcrsons
- b} Branch 2 a. Administration 5 persons
(Tamangapa) | b, Workshop 18 persons
86 persons ¢.’ Depot No.1 63 persons
c) Branch 3 a. Administration 17 persons
(Panakkukang) | b. Depot No.2 44 persons
379 persons ¢. Collection/Ditch 225 persons
Cleaning
d. Street sweeping 93 persons
@) Branch 4 a. Administration 8 persons
165 persons | b, Collection/Ditch 117 persons
- Cleaning
¢. Strect sweeping 40 peisons
¢) Branch S a. Administration S persons 7
34 persons b. TPA (from 2002) 29 persons
Remarks: *This is the minimal number of personnel.

Number of Personnel & PD chér‘sih‘an. in 2()05 (total: 859 persons)
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(6)

Implementation Program

With 859 persons, and by contracting-out for 30.2% of the KMUP
population, PD Kebersihan will be able to attain 30% of the collection
ratio of solid waste from the total population (1,520,000) (providing that

the contracting-out can bc matedalized.

Organization chart

Refer (o Fig. 4.5 as altached herewith,

1y

2)

3)

Joint operation of Sanata dispoé.al site

Land: 168 ha in total (65 ha for Phase 1, 56 has for Il & 47 ha for
i

Letter of instruction of Kecamatan Somba Opu to M, Lurah of the
Kelurahan Samata dated Junc 26, 1995 in compliance with the
direct instruction of Mr. Bupati of Gowa made on June 23, 1995.

The instruction letter provides not to recommend the right of
ansfer of those land owners to another partly that can disturb the
Jand acquisition plan to JICA. Lists of the land owners (242
persons) and respective square meters (73.76 ha in total) are
attached to the instruction letter. The area falls on the Phase I acea
(65 ha) for TPA at the Samata Site of the Study.

" Agreement on the land use and the operation of Samata disposal
site between the Mayor of KMUP and Mr. Bupati of Gowa

Kabupaten for the approval of the Governor of South Sulawcsr
province, This agreement is indispensable.

Commencement time of operation

The year 2002 will be desirable as a starting year of the operation in
light of the life of the present TPA of KMUP at Tamangapa
(mcluswc of the planned extension at that site), However, the time
of establishment of PD should be taken into account as an
important element,



Implementation Program

4)  Type of the office

The site shall be regarded as a branch of Dinas or PD Kcbersihan
of KMUP (equating a similar case of Bekasi final disposal site for
DKI Jakarta), though the operation shatl be jointly carricd owt,

3)  Required personnel

- Manager 1 person
- Administrative staff 4 persons
- Engineer 2 persons
- Weigh bridge staff 3 persons
- Heavy equipment operator 10 persons
- Drive 6 persons
- Working staftl 8 persons
Total 34 persons

Discussion shall be made on the number of staff from and between
KMUP and Kabupaten Gowa. Tt is at least cxpcclcd that the
raanager and one administrative personnel are from KMUP, and
some other administrative staff are from Gowa pariicularly for
public relations to the cilizens.

- 'Ref: John Tayloe MFEI Eligible Expenditures Monitoring System, USAID, 1993, Chap 2
"Ref: MOPW JUIDP Sulawesi Part 1, 1990, pp. 3.2.1-5 , S

’INPRES had been divided into cight categories by the end of REPELITA V. Duc (0 contractionary new

budget in 1994 and development budget restructuring, total budget of INPRES was slightly declined

* from Rp. 5361.5 miltion 1o Rp. 5340.5 million. o o

- *In principle, the residual 30% is transferred to regional governments/special law entities as grand

~ funds. As a matter of course, this allocative figure varies depending on given factors,

*Source: Ministey of Finance, Asian Development Bank, 1995

‘Ref: B. Suselo, J. L. Taylor and E. Wegelin  Indonesia’s Urban Infrastruciure Development

- Experience: Critical Lessons of Good Practice, UNCHS, 1995, pp. 56-71

"Source: J. L. Taylor MFE! Eligible Expenditures Monitoring System, USAID, 1993, p.i2
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3.1

Project Evaluation

CHAPTER 5 PROJECT EVALUATION

Technical Evaluation

The proposed project components of wastewater and solid waste management
are evaluated to be technicatly feasible for construction by the KMUP with the

‘technical guidance from CIPTA KARYA, followed with independent

management by KMUP based of the justifications given below.

The on-site sanitation improverient works planned as urgent project are
the extension of similar works atready accomplished in Ujung Pandang,

The offsite sewerage systems planned are first for Ujung Pandang as
public sector projects. Still, the simple wastcwater treatment technotogy
of stabilization pond system, having insignificant mechanical and
clectrical installations, is considered easily amenable for constraction and
management. Such stabilization pond system is in operation in Bandung
and Cercbon.

In this regard, it is worth to mention that KIMA industrial estate has its
awn wastewaler treatment plant.

The 'improvemchl planned for the final smangapa followed wi.th Samata

is gradual. The controtled landfill method used in ‘Tamangapa at present

will be first improved to scmi-saniia:ry'_ landfill, followed with sanitary - o

landfilt at Samata.. Such a gradual improvement conforming 1o stepwise
approach is considered as technically adaptable for the responsihlé
organization of operation and maintenance (Dinas Kebersihan/PD
Kebersihan),



5.2.2

Project Evaluation

Environmental Impact Assessment

General

The anticipated environmental impacts due to the Project activitics of both
wastewater and solid waste management are mostly beneficial, as the project in

~ itself is an urban environmental improvement projéct. Significant beneficial

effects include improvements of surface water, groundwater and coastal water
quality as well as living environment and public health.

A detailed environmental impact assessment (EIA!AMDAL) study for both the

project components of wastewater management and solid waste management

was conducted, conforming the relevant laws and regulations of the
Government of Indonesia, and compiled scparately.

* Bven though the project is an urban eivironmental iimprovement project, there
“arc sonic poteatial adverse effects requiring proper management. - Such

potential adverse elfects are principally confined to the wastewater treatment
plant locations and final solid waste disposal locations, and their vicinity.

Potential environmental impacts and the required mitigatory measures for all
relevant project components of the feasibilily study selected for EIA, until the
year 2005, arc delincated in the subsequent section,

Environmental impact and mitigation

(1)  Wastewaler management

The environmental impacts and mitigatory measures during cach of the
three stages of preconstruction, construction and post construction
(operation) with respect to the three (3) sewerage development projecls
are delineated below,

1)  Preconstruction stage -

Land acquisition requircment for wastewater treatment plants (3
locations) and pump station (1 location) are the significant aclivilies
with polentiat social impacts, cspccialiy with respect to resettlement
and compensation.

5-2



Project Evaluation

- Required arca of Jand acquisition and the relevant aumber of
housing compensation arc given below.,

System Location B Land acquisition_
Arca(ha) Housing
. : 7 compensation (No._L
Wastewater | Lembo (Northem area)) 6 nonc (0)
treatment Pampang (Central anca) ] 7
plait | Magecini Sombala (Southemn arca) 22 _ 6
Pump station Ké_rmjﬁ’si Utara {Kebun Binat:mg ' 1 " none (0)
at 1, Urip Sumoharjo) |
Total of wastewater management project - 80 13

" As the mitigatory measure for anxiety of community, the cost of
land acquisition and housing compensation is rccommended to be
decided amicably with due consultation beiween the land owners
and KMUP.

It is noted that housing rescttlenient is necessary only for the (wa
(2) treatment plant sites of Pampang and Maccini Sombala. Still
the nuinber of houses requiring resettiement (7 houses in Pampang .
‘and 6 houses in Maccini Sombala) is not vcry significant, in-
comparison to the extent of land are¢a acquired (44 ha in Pampang
and 29 ha in Maccini Sombala). |

Since ali sewer pipes are installed vader existing roads no land .
acquisition is required with respect 1o pipe laying work.

2)  Construction stage

All significant impacts during the construction stage arc temporary
ones, that would disappeac with the completion of construction
works.

Anticipated significant impacts and mitigatory measurcs, that are
essentially technical in nature, are delineated below.

i) Vibration and nose

Vibration and noise could be anticipated mainly due to the
excavation works of trenches for pipe laying. However, since
most excavation work would be carvied out manually, with no

5-3



3)

ii)

iit)

Project Evaluation

significant mechanical equipment, the resultant impact is
assessed to be insignificant.

Lowering of groundwater table

The groundwater table level in the proposed sewer pipe laying

areas is rather shallow. Accordingly, temporary lowering of
groundwater table Icv_cl:duri'ng pipe laying may occur, Since

this lowering of groundwater table level would be confined to
the portion of the ttchch being cxcavated, the impact is
assessed to be not very significant. Moreover, mosi trench
excavation weorks have to be limited to dry scason, during
which groundwater table level would be lower. Accordingly,
the resultant towering of groundwater table Ievel would be
futrther minimized.

Traftic disturbance

Traffic disturbance could be anticipated both due to excavation

of sewer trenches as well as due to transportation of
construction materials and surplus excavated soil,

‘The impact due to excavation of sewer teench on traffic may be
significant.  Still, the impact due to transportation of

construction materials and surplus cxcavaied soils may not be
that significant, in consideration 1o the operational Rexibility of
such vehicles with respect to both operational time and route,

Still the traffic disturbance due to all these project activities
could be minimized with a proper work plan to avoid peak
hours of daily traffic. Moreover, if necessary, length of one

- lime excavation of sewer trench shall be limited in heavy traffic

roads, in'_ addition to confining the excavation works (o night

" lime only,

Operational stage

Odour and noise are the significant long term inipacts anticipated

due to the opesation of treatment plants and the respective pump
facilitics.

5.4



Project Evaluation

The stabilization pond system designed consists of facultative and
maturation ponds only. Accordingly, at least the surface layers of
all ponds would be under acrobic condition. This wouvld mitigate
any potential emission of odour. However, proper operation and
maintenance of the treatment systems need to be ensured to avoid
malfunctioning of treatiment system and the resultant potential

‘emission of odour.

The significant source of potential noise with this tréatment system
of stabilization ponds is the inflow pumps. Other (han these are no
other mechanical installations in the (reatment system.,
Accordingly, the effect due to noise within a treatment plant is
considered as not significant.

There is one pump facility in the collection system of the central
sewerage system, located at Kebun Binatang in J1. Urip Sumohatjo
(Kcl. Karuwisi Utara). This is also a potential source of noise. It
necessary, as the mitigatory measure, the pump house could be
noise proofed.

(2) Solid wastc managermicnt

Significant impacts will be confined to the fina} solid wasic disposal

locations and their vicinity. Ata time, only one (1) final disposal site,

cii_hcr the existing one at Tamangapa or the planned one at Samata would

be in operation. The existing Tamangapa site will be used until the year
2001, and would be closed since then.  The operation of Samala sile
would commence from the year 2002. '

Anticipated environmental impacts at cach of these sites and the relevant

niitigatory measures are described below.

1)

Tamangapa final disliosal site

This is the cxisiing controlled landfill site for the disposal of solid
wasle generated in KMUP.  Since this site is in operation at
present, retevant project stages are d|1ly operational stage and post

operational statgt (with the closure of the site).

- 5-5
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i)

ii)

Project Evaluation

Operational stage

- The project is aimed at improving the existing controlled

landfi}l method of solid waste disposal to that of seti-sanitary

- land(ill by instituting leachate collection and its primary

treatment.  Accordingly, the resultant adverse effect on
surrounding environment could be minimized in comparison to
the existing condition. This minimized environmental impact is
assessed to be tolerable, since the site would be closed by the
end of the year 2001,

The continued operation of this site (until 2001) would reguire
expansion of the cxisting operational area of 7 ha to 32 ha,
This requircs additional land acquisition of 25ha. This lang
acquisition does not involve any resettlement.  Accordingly,
social impact is assessed to be not significant,

Post operational stage

The proposed land use of Tamangapa site, sincé its closure by

- 2001, is creation of a public park. Such a public park would

be very uscful for surrounding fastly developing residential
arca, fncluding housing complex dcvelopmcms Morcover,
creation of a park would not interfere with progrcssmg land
subsidence associated with a closed tandfill site.

Samala final disposal sile

Since this is a new sile, the operation of which could continue for a

long time of more than 20 years from its commencement of

“operation from the year 2002, the project stages considered are

preconstraction, constraction and operation.

i)

Pre construction stage

Requiced area of land acquisition for the initial ten (10) year

- operation (2002-2011) of the landfill site is 65 ha. There is no

rescttfement of population since this an open land. Still,
compensation for land acquisition is recommended to be
decided amicably with due consultation between the owners
and Gowa Regency (Kab. Gowa),
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Conslruction stage

This would be the sanitary land fill site consisting of lcachate
collection and treatment as well as gas venting facilitics. The
major construction activitics are carth works of land clearing
and dike construction works, and the cxpansion and pavement
of access road.

Potential air pollution due to spread of dust sclated to earth
work could be minimized with spraying of water. Increase in
volume of traffic duc to transportéltion of construction matesials
is anticipated 1o be not very significant in consideration to the

‘remoleness and the relevant tow existing teaffic density in this

Samata arca,

Operational stage

'With the operation of this site, the traffic density along the-

access road and its vicinity of Kel. Samata would increase due
to operation of solid waste transportation vehicles. Still, the
relevant impact is considered not very significant due to the

“proximity of this sitc (o that of the exisling onc at Tamangapa

and the low traffic density in this area, under the present
conditions. ' A

Environmental impacts due to operation of the sanitary land il o
is not very sigriiﬁcan_l. This is due to the prccautién;ary _
measures incorporated in the facilities of sanitary landfill
system, pariicularly, gas venting and lechate collection and
treatment, However, proper operation and maintenance of the
landfill site is necessary to ensure effective functioning of the
sanitary landfill system.

wh
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5.3.1

Project Evaluation

Financial Bvalvation

Pricing and TFarift Structure

0

Introduction

Associated with a number of government experiences of severe budget

conslraints, an appropriate framework for domestic trban sanitation

seclor pricing, tariffs and contracts is required not only to achieve an
efficient allocation of scarce resources, but also to maintain the long-term
financial sustainability of utilitics and sanitation service undertakings,
and to atiract private sector, and possibly cxternal capital, to the sector to
the extent possible. In pricing, there would be two key objectives in
terms of allocative cfficiency: (i) tariffs should be sufficient to provide
for the financial viability of the urban sanitation services and
undertakings and generate a sufficient surplus to allow for their financing

“a significant part of their own invesiment programs in the years to come,
-and (ii) prices should be set at levels which encourage efficient use of
‘service capacity and avoids wasteful consumption,

Besides, an equily issue would arise to cross subsidize the costs
allocated among the several segnients of beneficiaries. In fine, tariff will
be made progressive (cascade tariff structure) with the explicit cquity
consideration that the poorer are cross-subsidized by the richer segment

of the socicty. Numerical assumption for the benchmarked cross-

subsidy {rom the economically affluent segments to the distressed ones
will be that lower incomers will not 1o pay a higher proportion of their
income on the sanitation subscctor services concemed than the rich,

Wilth the standard allocative efficiency considerations in view, it is useful

" to obtain an indication of the benichmark level at which the price should

be sel. While taking affordability of the beneficiaries associated with the
Project scope, the indicative tariff structure to cover the totat operation
and maintenance cost and house connection cost for wastewater, and
those to meet the total cost obligation inclusive of depreciation for the
scptage management, and solid waste management services will be
shown with the concept of marginal cost pricing and the current state-of-
the-art to approximate the marginal costs in view. The back_ground
microcconomics theories and conceplts, inter alia, marginal cost pricing,
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average cost pricing and Parcto optimality will be given in the Supporting
Report as attached.

Nstimates of Marginal Costs

Marginal costs have been estinvated based on the major numerical
assumphons as follows.

Capx!al Investment Costs: Of the total, Rp. 20.2 billion (US$8.96
million equivalent to cover the total recurrent cost and house connection
cost), Rp.6.9 billion ($3.05 miBion as per the whole project scope), and
Rp.69.4 billion ($30.84 million as per the whole project scope) inclusive
of physical and price contingencies have been allocated to the
wastewater, seplage management, and solid waste sub-components,
respectively. Base costs are all estimated as per 1995 price.

Capital Recovery l‘actor (CRYF): With the discount rate of 10
percent over the 20 years of expected project life, CRF used to annuitize
the capital investment costs is 0.1175.

Direct Beneficiaries: Assumptive numbers of direct beneficiaries
used as a proxy 1o attain the cost of advancing one unit of the urban
sanitation services concerned arc 225,000, 1,300,000, and 1,350,000,
for wastewater, septage management and solid waste management, .
Mpechvcly SRR

Unlike the case of doniestic houscholds, there has been no dala avanlable
regarding the number of commercial/industrial and public facilities within
the Project area. Thus, floor area of ¢ach of the establishments in the
arca will be applied as a proxy to estimate the direct beneficiaries, which
worked out to 431,916 sq. meters (50 percent), 67,435 sq. meters (8
pereent) and 366,321 sq. meters' in thal order, respectively.

_'.Sha'dcw Pricing: As prciriomly :notc':d value added tax (VAT)

corresponding to 10 percent of the local currency cost components is

| ~ being deducted, and subsequenlly the SCF of 0.9 is applied considered

to convert the market valuc of the Project compom,nts to its value in
shadow prices cxpressed in terms of border currency unit. The foreign

- cost components of the ijcct are assumed lo have been expressed at
‘border prices, inter atia, CIF for the :mporlahlcs and FOB for the
_ cxportahlcs '
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Although indicative, the marginal costs to supply onc additional tonnage
of wastcwater (reatment, scptage management and solid waste collection
and management in the forthcoming years tilt 2015 have been figured out
to be around Rp.2.4 billion (US$ 1.07 million cquivalent), Rp.0.86
biltion ($0.38 million), and Rp.8.2 billion ($3.64) per year, respectively.
With this and the operation and maintenance costs accrued, the levelized
annuity costs to readily meet the financial obligation inclusive of debt
service will reach at Rp.3.3 biliion ($1.46 million), Rp.2.0 billion

($0.90 million), and Rp.11.6 billion ($5.14 million), respectively. The

shadow priced annuity costs for the same sub-components are calculated
to be Rp.2.7 biltion (US$1.22 million), Rp.1.7 billion ($0.77 million),
and Rp.9.9 billion ($4.4 million) per year for sewerage, septage
manageiment and solid waste, respectively. These costs are sumniarized
as shown below.

_Financial and Shadow Priced Annuity Costs (Rp. billion)

Waslewalet Septage _ | Sofid Waste

Fioancial Annuity Cost 3.3 3146 mil) | 2.0 (30.90 mil) | 11.6 (5.14 _l_l'l_lll_
Shadow Priced Annuity C. | 2.7 (81.22 mil) | 1,7 ($0.77 mil) | 9.9 (54.4 mit)

Indicative Tariff Structure
1}  Tariff Design Concept - “Harga Pokok”

© Asis in the case for the water taciff policy, “Harga Pokok” which
is a cost-related benchmark being defined as the total révenue
requirement divided by the volume of services produccd and/or
divided by the unit of beneficiarics”. Under the current study,
Harga Pokok is cquivalent to the marginal costs per domestic
(houschold) users and per floor arca with relevancy to
comimercial/industrial entity and public faciﬁly. Given that services
are being provided for which customers will financially cover
regardless of their actual disposal, ratesetting will simply consider
the costs to be recovered ang allocated the bcneﬁciaric$ with due
“recognition of their affordability which is envisaged to be around 1
“percent of income for se(vefagc and around 2 percent for solid
waste, respectively,
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Bencficiarics Classification and Welfare Wei ghts (Cross-Subsidy)

Direct Beneficlavies: It is reiterated that the assumptive numbers
of direct beneficiarics are 225,000, 1,30000 and 1,350,000, for
wastewaler, scplage management and solid waste management,
respectively. W_ilh this, it is further assumed that there exist the
beneticiary houscholds associated with the Project scope standing
at around 40,909, 236,364, and 245,455, given that cach of the
houschold comprises 5.5 family members in average. The tariff-
chargeable floor accas by beneficiary categorics in that order are
assumed to be 431,696 sq. Meters (50 percent), 67,435 sq.

~ Meters (8 percent), and 366,320 sq. Meters (42 percent).

Income Distribution: The income distribution of the city
residents is highly deviated with the positive skewness of 1.8.
With this, around 45 percent of the total population falls to the
annual income of less than Rp.250,000 per month followed by 35
pereent of medium incomers and 20 percent of the affluent people
under Rp.450,000 per month and above, réspcctivcly. The
average monthly incomes for cach of the population cohorts are
assumed to be Rp. 180,000, Rp.380,000, and Rp.800,000 in that
order. Itis presumably taken into analysis that income dislribulibn

of the residents associated with (he Praject be identical to that for "

the city residents as a whole.- The average reveaue of busin¢ss

underiakings in the cily is being estimated at Rp.118.7 million

{$52,700), as given in the Master Plan Report section 3.3.2,

Beneficiaries Classification and Welfare Weights
{Cross-Subsidy): Domestic (houschold) users are classificd as
lower (referred to as R-1), medium (R-2) and higher income (R-3)
groups with ¢ach of these atiributed to the 0-45th percentile, 46-
80ih percentite and the residual of the total population. Commercial

~ - and indusirial entitics are divided into two sub-categories with the
small and medivm sized (BE-1); and the large scale entities (BE-2).

A cohort comprising public entities (PE) is treated as an unit sub-

. category without any decomiposition.

The welfare wéighls associated with the full cost recavery principle

 are specifically allocated to each of the beneficiary groups. With

this, cross-subsidization is triple-folded, that is, in the scwerage
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subsector; (i) houscholds cover 50 percent of the _total financial
burden while cnjoying 70 percent of projoct benefit, thereby being
subsidized by business entities, (ii) a higher income group
subsidizes a lower income group with a haif of the costs associated
with the total houschold portion whereas the population sharc is as
littte as 20 percent, and (iii) large scale business entitics with the
floor share of 8 percent bear the financial burden of 30 percent of
the costs aliributed fo the entity scgment. As for the solid waste
management subsector, the same consideration has becn made with
the specific cost allocation aiid cross-subsidization as follows. (i)
houscholds cover only 50 percent of the total financial burden
while enjoying 70 percent of project bencfil, therchy being
subsidized by business entitics, (ii) a higher income group
subsidizes a lower income group with a little bit less than a half of
the costs associated with the total houschald portion whercas the
~ population share is as little as 20 percent, and (iii) large scale
business entities with the floor share of 8 percent bear the financial
burden of a quarter of the costs attributed to the enlily segment.

It would be noted that the middle income gioup of households and
public entities are tc share the financiat burden in proportion to each
of the share of presence.

Marginal costs: As previously estimated in 5.3.1 above, the
levelized annuity costs to readily meet the financial ob'Iigation

inclusive of debt service will reach at Rp.3.3 billion ($1.46

million), Rp.2.0 billion ($0.90 million), and Rp.1L.6 billion
($5.14 million), respectively.

Affbdébiiity: Provided that the maximum amount 1o pay for the
tariffs accrued to the sanitation services concerned are generally
accepted at | percent, 0.75 pérc_cnt and 2 percent of disposable
which accounts for 90 percent of the total income for wastewater,
septic management, and sotid waste management, respectively, the
“}bid prices”) at the highest, or “}willingaess to pay”} for
waslewater, septage management, and solid waste management
services are summarized as follows,
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R-1 R-2 R-3 BE/PE
| Wastowater 1,440 3,040| 6,4000 | 1,186,000
Septic 1,080 2,280 4,800 890,000
Management
| Solid Waste 2,880 |  6,080| 12,800 2,373,000

Thus far the indicalive parameters for rateselting are sorted out, and

will be summarized herewith.

3)

R-! R-2 R-3 BE-1 | BE2 PE
| Weights (Sewerage) 8% . 18% 5% - 15% 15% 20%
Weights (Solid Waste) 10% 18% | 23% 18% 12% 20%
# of Household S -
Wastewater _ 16,400 | 12,700 | 7,300 - - -
Septage 13,900 | 10,800 | 6,200 ; . .
Solid Waste 110,450 | 85.910 | 49,100 - -
Floor Area - . - 431,696 | 67,435 | 366,320
Annual Cost Share (Rp.mtye) |
 Wastewater 1 246 575 821 493 493 657 |
Septage Management 152 | 354 | sos’ | s0s | 304 405
Solid Waste 1187 | .o2a | 2602 | 2082 | 1388 | 21313 ]

Indicative Tariff Structure

In view of the foregoing, the following ratesetting will be
indicated. It would be noted that, in general, tariff strucluring is
undertaken based on the cost-of-service approach where
considerable attention be given lo clarify cost accounting items
(opc:ralinglnbn-(jpcrating_di'rccvindirecl coSté) incurred during daily

operation of service undertakings. The Réporl. notwithstanding,

does not present a detailed ratesctting f ramcwork which could be

'ins't'_an!anéously' replaced for the somewhat complicated tariff

structure currently in use due to critical shortage of time and
relevant data, Itis noted that the tariff of wastewater management
(scwerage scrvice) is set for partial cost recovery of operation and
maii1t¢|1ance'(0fM) and house conncciion costs.
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lndncatwc Monthly Tan(f pcr Entity/per sq. meter

“R-} R2 R-3 _ | BE-l BE-2 PE
Indicative Tarift. | pec HH _ | perIH | per HH | persqan | persq.m | persqm |
_Wastewater Rp)_| 11153 | 3,345.8 | 8,361.6 | 95.1 608.9 149.5 |
Seplage (Rp.) 1190 357.0 8924 303 3154 92.1
| Sotid Waste(Rp.) | 872.5 1,963.2 | 4,417.2 | 4016 1,7150 { 5262 |

Now that all the tarilf indicated above rest below or near the
néighbdrhood of willingness to pay for households, it would be
acceptable (o access the Project scope o be affordable. As for
business entitics, the monthiy weighted average tariff per sq. meter
is Rp.172.1 with the afore-mentioned share of ltoor arca and the
tarift st forth to each of the business entilics as given. Let the
average willingness o pay for wastewaler services provided be
about Rp.100,000 per month, thus making the “}maximum
average floor area per entity”} stand at 581 sq. meters. With this
and all other factors as given, the average Noor arca of business

- entitics in the city is most likely to be less than 580 sq. meters,
thereby making it possible o appraise the proposed services o be
feasible and affordable, accordingly.

5.3.2 = Financial Analysis
(D ]nl'mduclion'

‘The projects proposed under the study is subject to financial analysi's that
includes an assessment of financial viability (profitability) of revenue-
gcnc'raiing components over the specified project tife. The specific
indicators and the indicative cut-off ratc as borne out by financial interal
rate of return (FIRR) will be used to measure and subsequently assess
the overall financial sustainability. With a view to scif-financing Tuture
investment costs while enabhng the prospective sanitation service
undertaking (s) 1o meet debt service obligations, revenue-carning
undertakings will bc cxpccted to generate FIRR reasonably equivalent or
close to the cucsent opporiunity cost of caprtal of about 8-10 percent’. In
' keepmg with generally accepted gundclmes for financial analysis, the
financial cosisfbencfits used in the computation of FIRR will be in
constant carly 1995 prices. Fuﬁhef. the capital costs will be reconcilable
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with the base costs and physical contingencies, but with the exclusion of
price contingencics and inferest dusing construction,

While it is pertinent to investigate the financial positions of the
municipality level units or participating agencies with a bearing on the
accounting concept of “going-concern”, projected financial stalements
and accounting analysis thercon were not prepared largely due the
following reasons: {i) the current accou ming and rcportihg system used
by Dinas Kebershihan do not fully demonstrate its financial position
because of lack of generally acceptable accounting principles and an
appropriatc management information system, (i) time schedule 1o devise
the institutional framework to come should further be clucidated.
Nonetheless, a bird’s ¢ye view of the past financial performance of each
of Dinas Kebersihan and the Water Supply Enterprisc (PDAM) of
Kotlamaja Ujung Pandang will be presented in the Supporting Report
within the limit of (he currently available information and data.

1) Notes and Assumptions

The basic assumptions used in the analysis include the fol!oWing s
(1) pchcl life. (ii) demographic and related factors. (iit) cost
estimation (base cost plus physical contingency), (vi) financial
terms, (v) loan-grant mix, and (vi} tariff. Whﬂc Numerical
assumpuons specifically used for the analysis are detailed in the
Suppomng Report, the most relevant data and mformalton, among |
others, are as follows. ‘ |

(i) Projcél Cost

Thc total cost of the Project exclusive of possible interest
during construction is csfimated at Rp.170.5 billion (US$ 77.9
million cquivalent as per 1995 price), with a foreign cxchange
and a local cost components of Rp.72.5 billion ($27.1 million)
and $Rp.98 billion ($50.8 million), respectively. Of the total,
© Rp.92.9 billion ($ 413 million), Rp.13.1 billion ($5.8
~miltion), and Rp. 64.5 billion ($30.8 million) are to be
allocatcd to the wastewater, septage management, “and solid
waste sub -CoMponeats, wilh each of these accounting for 53
percent, 7 pcrocnt and 40 percent, respectively.
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(ii) House Conntection

With a view to cnsuring a consistent standard of construction,
and to improving affordability of the sewerage service o
lower-incomie users, provision for construction of individual
houschold connections has been included in the Project cost.

(iii) Contingencics

Reflecting expected increases in the base cost estimates of the
Project(s) ‘due to changes in quantities and methods of
implementation, physical contingency allowances have been set
at 5 percent of the basce cost of each of the sub-projects.
Further, in anticipation of increases in the base cost estimates
of a project/projects due to changes in unit prices for the
various project components/parts beyond the date of the base
cost estimales, price conlingency altowandes have been set at 7
percent in 1996 and 6 percent in 1997 and thereafter of the base
cost plus physical contingencics for the local cost expenditures
and 2.7 percent for the foreign expenditures, respectively®,

(iv) Revenues

“Tariff revenues based on marginal cost pricing rule are
assumed to be the major source of income white capital works
:chargc levied to newly constructed large scale, high-rise
buildings in the project areas will be also taken into account.
Nonctheless, other form of private sector involvement such as
beneficiary’s contribution {(an one-shot charge (o the
prospeclive beneficiarics in the project arcas on the right to
conncct their toilet facitities with major sewerage pipcs) is sct
out of the revenue scope largely duic to the political and social
difficultics envisaged.

There hasn’t been any cxplicit assumptions about tarilf
development over the Project period, thus implicitly assuniing
that there will be no change in real tariffs as per forcign
exchange over the period concerned, In other words, the
nominal tariff increase in rupiah term which would possibly
take place during the Project period will be canceled out in
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respect of devaluation of the rupiah against the doltas and other
major foreign currencics,

(v) Capital Works Charge

Rp.10,000 per sq. meter to the year 2005 and Rp.20,000 per
sq. meter onwards, Various kinds of high-rise (with more than
S stories being assumed) commercial/public building
combining to a total of 10,000 sg meters per annum will be
constructed in the city;

(vi) Tariff

'The foltowing tariff will be set forth for cach of the sanitation
services concerned. ‘The wastewater tanifi is for the partial cost
recovery of operation and mainienance and house connection
costs, Accordingly, the financial analysis concerned to
waslewater management is bascd on the above partial cost
recovery.

Indicative Monthly Tasiff per Entity/per sq. meter
Indicative Tariff | R-1 | R:2 R3_| BEIL | BE2 PE _

o per HH |- per HH pet HH pec squn | peesqm | per sq.ﬁl
Wastowater Bp) | L1153 | 33458 | 83646 | 951 | 6089 | 1495
Sepiage Rp) | 1190 | 3570 | sona | so3 | w154 | 924 |
Sofid Waste®p) | 8725 | 19632 | 4172 | 4016 | 17150 | 5262

(2) Financial Intémal Raies of Retumn (FIRRs)

Financial viability of the Project has been established by calculating a
financial internal rate of return (FIRR) on the basis of the costs and
benefits associated with the project. The cost flows consist of (i) capitat
investments for the provision of the sewerage and solid waste
management services at a required level over the period of 1996 through
2015, excluding costs incurred prior to the afore-mentioned years (sunk

~ costs), and {ii) the aew and incremental operation and mainlenance cost
of these facilities solid wasle dumping sites.

" “The benefits comprise tariff revenves as borae out by the provision of
wastewater, destudging and solid waste treatment services attributable to
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* the investments during the fiscal year 1997 to 2000 for the sewerage and
destudging, and to 2001 for the solid waste component, In addition,
Capital works charge which leads to the city revenue at Rp.10,000 per
8q. meter to the year 2005 and Rp.20,000 per sq. meter onwards is taken
inlo accouitt,

The FIRR of the investment plan with all costs and benefits expressed as
per 1995 price fevel, is estimated at 11.4 percent inclusive of the two
sub-components, inter alia, the scweragc'and the solid wasie subscclors.
Divided into each of the sub-projects, FIRRs worked out to 10.5 pércent
and 12.7 percent for the sewerage and the solid waste sub-sectors,
respectively. With the current opportunity cost of capital standing at
around 8 to 10 percent, the FIRRs for the Project are to exceed the real
cost of Project capital, thereby making it possible to evaluate the Project
as flinancially viable. A summarized net cash-flow table is given as
attached (Table 5.1).

Provided that, in live of marginal cost pricing, the Project benefiis are
measured by willingness to pay of the prospective beneficiaries and the
tacifl’ currently in use for solid waste, the FIRR c¢alculation has no
solutions because of the excessive cost streams over the project period.

533 Economic Analysis
(1) Economic Inemal Rates of Retumn (ETRRs)

Economic analysis of the Projects under the study has been quantitatively
carried out whercver possible while taking into account a number of
~ cconomic, social and enviconmental benefits accrued. The economic
internal rates of return (E!RR) have been expeditiously estimated with the
marginal cost-based tariff and the shadow priced project costs. Besides,
reduction of morbidity rates, especially for waterborne discases and
‘infant mortality rates has been contemplated to intuitively measure its
benefit in monelary term. To date, an overall values of real estate in the
cily boundary have not been experienced any price-hike to the extent,
thus make it untikely to present a rationally estimated land value-hike in
the future. Thus, the secondary and tertial project benefits which would
possibly take place in thie wake of the Project completion® have not been
taken into account.® Methodology of shadow pricing applied to convert
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market prices to border prices and the net cash-flow table are given in the
Supporting Report. '

The EIRRs were calculated on the basis of the ncw and the incrementat
cost and benefit streams associated with the proposed investment outlays
over the period of maximum 6 years with the commencement in 1996.

" All the costs are shadow priced, being adjusted to converl markel prices

to shadow prices expressed in termis of border cursency unit (US$). The

projected levet of tarifi’s being set as per the marginal opportunity cost of

each of the sub-components of the Project are used as a proxy for
benefits. No shadow pricing adjustment has been made to the project
benefit attributed to capilal works charge, since this portion is assu med to
be well sepresenting people’s willingness to pay for the conneclion
services provided by the authority.

In view of the foregoing, EIRR on the Prbjcct as a whole works out to
11.7 percent, with 10.8 percent and 12.9 percent for the sewerage and
solid waste sub-components, respectively. Thus, the Project with those
sub-projects altogether is substantially viable and acceptable, while the
curcently estimated opporiunity cost of capité'l which stands at around 10
percent is taken into account. A summary net cash-flow table is attached
as shown in Table 5.2. |

It would be noteworthy that, in marginal cost pricing, internal rates of
return result in dittle disparities between economic and financial analysis,
Jargely due to the almost same proportion of impact of shadow pricing on
the cost and benefit steeams, o

Health Effects of the Project

As recognized in the projects previously financed by cxternal aid

agencics and carricd out in Indonesia, the sanitation subscctor projecis

will reduce the morbidity or medical cxpenditures by expanding the
coverage and using better ways and means for wastewater treatmient and

solid waste management. In particular, the proposcd Project combined

with the publi'c cducation programs contained therein will lead to a shifl

in better service quality and reduced morbidity, thereby making the

pcople in the fcgion better off.

" With the new and incremental supply of the sewerage and solid waste

management services, the associated bengfils of the Project will be the

'5-19



Projéci‘ Evalualion

positive health, institutional and social impact and an improved policy
and financial cnvironment for the urban sanitation subsectors concemed.
In the field of environmental beawtification, the Project will reduce health
hazacds to the public by cventually creating well designed and
appropriately located off-site scwerage system, in licu of the cxisting
insanitary and costly on-site system, for the sewerage subsector, and by
reducing unauthorized dumps and unsanitary open landfills associated
with better operation systems of waste collection and landfills for the
solid waste subsector, thercby making it possible for the people in the
city to be better-off, Provided that the full economic value of the health
effect is reflected by an individual’s “willingness to pay (WTP)” to avoid
a mortality risk with a very smalt probability, say, an increment of
0.0001, it is hypothetically estimated that WTP in Indonesia would be
clustered in the range of $7.5 to $17.5 per person per year, This WTP
across all pecople would be further summed up Ieading up (o an estimated
vatue of a statistical Jife. Given the foregoing postulate is to be held, the
implied economic vatue of an avoided statistical death would range from
$75,000 to $175,000. Let the economic vatuc of an avoided death be
equivalent to the discounted present valuc of lifetime income, inter alia,
$10,000 in Jakarta and $5,000 (notc that the average houschold income
© per annum has been estimated at R'p.3 million) in Ujung Pandang,
$75,000 falls aboul in the middle of $5,000 and $175,000, thercby
making it possible to approximate the econormic value of the health effcct.

~ In view of the forcgoing, it could be acceptable to consider that the
- cconomic value atiributable to the Projéct would be about $37.5 million
per annum, with the range of $5 million 1o $175 miltion, if and only if
about 500 deaths annually be atiributed to the sanitation causality in
* Ujung Pandang’.
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Institutional Evalvation

Wastewater management

(1}  Bvaluation on the study

1

2

Result of the study on PDAM of KMUP

Since PDAM itself is out of the scope of work in this Study, its
organizational structure is accepled as it is. It is convinced at the
several times of interview that the amalgamation of a wastewadlter
management institution will be implementable.

Study on the organization, ils structure and number of personnel in
change of wastéwater management.

The minimal aumber of personnel and scale of the organizalion are
studied in detail enough to institutionally be implementable for
providing 90% of the citizens with the service of on-site activities
and 15% with that of off-sile activitics. Thal is , 5% of the citizens
will be furnished with the dual scrvices of on and off-sites for a
certain period.

(2) Conclusion

The Study on PDAM 'with a waswwmcr management institution of _
KMUP in 2005 is evaluated institationally feasible. '

Solid waste management

(1) Type of insiilution

PD Kebersihan (Local pu.blic enterprisc) shat) be established by 2005
with 859 personnel.

(2) Comparison based on the pfcscn! Dinas Kebersihan KMUP, Bandung
PD Kebersihan in 1994 and PD Kebersihan KMUP proposed in 2015
 for the M/P,

Refer first to 7.2 (2) of the M/P regasding the co_mp’ariéon from such a

point of vicws as population, collection service ratio (%) and number of
personnel. '
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Project Evaluation

1)  Dinas Kebersihan KMUP in 1994
(a) Conditions
| Jtem | Dinas Kebersihan, §994 | PD Kebersiban, 2005
Population 1,050 thousand 1,520 thousand
Collection ratio 51% s ‘é;%
| Number of personncl 836 persons X ]
{b) Calculation

i. {1,520 x 836) + 1,050 = 1,210 persons only based on

population

.
15.

{1,210 x 90) + 57 = 1,911 persons bascd on ratio in addition

toi.
'~ 2) Bandung PD Kebersihan in 1994

(a) Conditions

Tiem Bandung PI> Kebersihan, | PD Kebersihan,
_ 1994 . 2005
Population 2,058 thousand 1,520 thousand
Collectionratio 88% _ 9%
Number of personnel 1,884 persons X@

(b) Calculation B
i. (1,520 x 1,884) + 2,058 =1,392 persons only based on
population
i, (1,392 % 50) + 80 = 1.424 persons based on ratio in addition
to

3)  PD Kebersihan KMUP in 2015 (M/P: altemative 11) 8
(a) Conditions

ltem M/P (2015) | FIS (2005)

- —_ {alternaiive 1)

Population 2,200 thousand 1,520 thousand
Collection ratio 95% 90%
Number of personnel 2,099 persous XD
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Project Evaluation

Calculation

i

ii.

(1,520 x 2,099) + 2,200 =1,450 persons only based on
poputation

(1,450 % 90} + 95 = 1,374 persons based on ratio in addition

io L.

4) PD Kebersihan KMUP in 2015 (M/P: alternative 1if)

(@} Conditions

Item M/P (2015) FiS (2005)
{allernative HI) I
Poputation 2,200 thousand 1,520 thousand
Collection ratio 05% %
| Numbex of personnel 975 persons XN

(b) Calculation

ii.

(1,520 x 975) + 2,200 = 674 persons

(674 % 90) + 95 =639 persons

Organizational structuce

This is the samo as 7.2 (2)1)(b) of the M/P which shall be refesred to. -

Evaluation
1) Typc'of institution: " Alternative 1 same as that for the M/P,
2) PD Kcbersihan KMUP in 2005 (with 859 personnel) can be

evaluated:

ii.

ii.

v,

Good, compared (0 the Dinas Kc_bcfrs.ihan KMUP in 1994..

The present Dinas Kebersihan KMUP will require 1,911

persons in 2005 should it operaie as it does at present.

Good, compared to Bandung PD Kebersihan in 1994.

Comparing 859 to 1,424,
Good, compared to the contents of the M/P (alternative 11)

No good, compared to the contents of the M/P (alternative 111).
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Project Evaluation
(5) Conclusion

The F/S (rcsu'!ling in 859 persons as a necessary number of personned) is
acceplable because of the reasons evaluated above and subject to the
realization of the conlracting-out to the private scctor.

The estimates are lhose in the year 2005, and used as the mecan values over the Project period.

Rcf USALD, Water Tariff Policy in Indonesia, 1994, p.11

"The ¢ut-off rate recommended by UNDP is 10%, which sounds too low with the current return of
capltal which ranges around 10-17 percent in view.

ADB estimates, PAI No. 1.3, Appendices 1,2, 1994

SIndirect beaefits accrucd to the Project would be, for example, further investment of extérmal funds to
the city which will enable higher tax bases.

““In the World Bank operation, economic benefit of human/solid waste is nol quantificd. Asian
Development Bank points out that sub-projects in the water supply and low-income housing sectors be
often feasible for economic analysis. (Framework for the Econoinic and Financial Appraisal of Urban
Development Sector Projocts) In [UIDP, FIRR is normally used as a proxy for EIRR. The Project
Appreusa] Manual of UNDP (draft, 1995) supports this approach in principle.

"In respeet of the hypothetical figurds shown here, seo the Woeld Bank Indonesia Environment and

- Developrient: Challenges for the Future, 1994, P, 253, also see V, Lavy and J. Aquigley Willingness
to Pay for the Quality and Intensity of Medical Care, Low-Income Households in Ghana, WB, 199)

5-24

o



T@h&i.HMmWMWMmmMM%Mn

SUMMARY FISANCEAL INTERNAL RATE OF RETURN. TOTAL

{Mtarginat Coef Privicg) ; . .

Year Capital “nerementul'morementall Svacrage  Awcrage  Capital Twreowmial Averagd Incremendal  Average noremesal  NET
: Codt . GMCust  Coe Price  WoCharge Deslodge  Prive’  Solid Waste  Price Bereft | CFLOW
GM SMi) (M) | (For}'  (Swx) Ml (o 4%ten)  (Tom)  1Swa)  (3M) { (g3
- Y, D

1998 19 13 0.42 3400 (X 42 o4 1.5
1997 s 123 0.42 33,600 124 R 42 0!‘: -1
198 Mo 1% 149 Q.42 3600 3R} 63,000 "2 AL BiE]
1993 16 15 158 0.4 33,600 124 81,000 M1 RN -133
2000 o iz 172] 053 Q.41 33600 124 )49,(:-_:0 42 89l -34
2not 33 41 94! 2108 G432 GG 3300 124 225000 242 1N i9
7007 L} 41] 42100 0.42 604 3 Ao 124 240000 242 114 LX]
2003 a3 437 2108 n.41 004 31300 128 211000 247 m:: k7
2004 3 43; 42199 (1K) 064 J1300 134 263,000 M2 13y 28
200 | 4y a3l aeo  par  dod Mmoo 1n4. 21000 pM2 BN 9)
2 437 43 a2 0.41 aog e 124 282000 42 13 93
07 13 43| 42100 Q.41 008 3B 124 280000 47 111‘; A
0CE 43 43| 2w 042 . 0C3  dEno 14 282,000 12 1nn .}
200% 43 43] a0 .41 003 ShLECO 114 282,000 P IR EN 23
2619 ER 43 40100 041 co3  SLBSG 114 283,000 M2 !3,1; $3
W a3 43| 41100 0.41 008 31820 114 282,000 412 JER N 131
017 ) 43| 41100 042 008 31BN 14 282,000 42 1378 %3
2613 +3 43| a1i00 [} 008 31,300 114 82000 M2 537 23
ol 43 43¢ 42100 042 D08 1R 114 2000 M2 13y © 32
2GI1S 4) 1 41300 942 _0¢R Moo 174 282,000 M2 31.7; 73

FIRR = bl14%

SLANARY FINANCUAL INTERNAL RATE OF RETURN, SEWERAGE
{Marainal Cost Priclogy

Year Capital Incrementalimremental . Average Capal  moremontal Average Iporerwetal,  RET
Cot  OMCost  Cogt ] Sewermge  Price  WCharge Doludpe  Price Beneft | CELOW
(MDD (SMB (SMD | (Ton) - (Swn} SN (Ton)  (Steo}  (SMil) | 43D
i b2 ] . 578 Q.41 33600 pi Q.41 -4
1997 ‘93 R 933 941 32,600 242 @41 -4.9
1998 17 874 G441 33,4600 41 0.42 43
15995 87 . L LR 13,660 42 0.41 -33
2000 37 1t 98y 3157 Q42 33,600 12 315 416
206t T4 1,408 42100 .42 t4s - 1.800 2 68) - X
2002 1.4 140 42190 LEH L0404 3330 212 583 X
@ 2003 L4 14 42100 041 004 3G 142 &m 34
2004 | . 14 bagl 4200 041 004 31500 142 683 14
005 | k4 vaof 42000 041 004 31800 2 633 34
2006 145 L40] 42100 042 [YTIRETE P R Y S ¥
2007 X ] (R0 42,100 0.41 208 31800 Mi 633 54
2008 : X L] 42,100 0.42 008 BN M 633 5.9
009 . £A 1.49 42,100 04 008 31800 - 2R © 583 53
010 14 1401 42,100 042 008 31800 241 © 683 34
2611 1.4 130 2100 042 068 31800 F1¥] 683 X
2012 1.4 1.40] 42,100 - 041 0E8 31,8007 | 242 - 693 34
013 14 140 42,000 0.4] 0e8 31500 H1 683} . 34
014 14 Lo 42000 642 OCEF 31800 - 242 681 34
03 : 34 1.49] 42,100 0.4 008 31800 M &8 LK}

FIRR = 18 5%

SUMM.AKY FINANCIAL INTERNAY, RATE OF RETURN, SOLID WASEE
(Margnal Cost Pricing) )

Yeur | Capital noremoyial lncremnental | Incremental Average scremantal . NET
Cot OMCont  Cost |SolidWaste  Price  Bewft | CFLOW

SMG O GMD (BMD (Ton) (Ston)  (SMil}{ (3Mi)
1996 H 21 242 o
1997, 32 37 42 B ¥
tioe .83 3] 621 59,000 242 17 43
1993 S 83 15 6% 83000 42 20, . A2
. 2006 33 11 74 w000 42 35 EY;
2001 53 H ] ol 226000 2 35 e
2002 1t 18] 140000 2 [3 | B ¥
% 203 19 19| 134000 uzr o6l 33
2004 19 19 268,000 u? (1 L}
_wes | 3% 9 281000 M (68 19
05 T L T R T X 3] 3%
2007 19 19 262,000 PR 63 1%
2008 1% 19 260,000 b 63 b1
2009 19 19| 61000 242 68 b 5
0 1y 15 13L000 242 (3] 38
01 29 19| Mro00 HL ¥ (6% 35
212 1% 19, Muo00 . - 42 68 335
2013 25 193] 141000 242 (3 35
2014 133 19 282000 . - 241 68 kX
2018 19 . 19 A0 M2 68, 39

FIRR = I27s
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Table 52  Economic Internal Rate of Return

SUMAMARY ECONGMIC INTERN AL RATE OF RETURN. TOTAL

Yewr [Capital  [orements lnoranoita Wadeaatr Avenpe Capitsd  Inerements Aveage Ianganental  Anerzge incicmontal NET
Coxl OMCodt Cont e Wlharge Desludge Prive Solid Wase  Price Beaneft CFLOW
(S (3MD (3Miy (Toeht)  51enp (SM (Tonds) (510n) (Tony {Swa) (M) g ($ M)
1996 iy 3¢ - ¢ - F2p ] 158 . <%
1937 3 19 - 016 235 153 05 -19
1998 141 13 154 . L3 S 93808 158 1 BEL
1599 idt 1.4 L - 06 5 110230 15% 7 -11.8
2000 145 t7 161 . 026 13 | 139 501] 118 kX BEE
Pt 52 kA 73 16,458.000 [ {2 (X ] FER) 183420 138 %3 10
002 10 10 16.453.000 026 0.04 275 139803 138 9t 72
2003 10 21 . 15.493.000 026 0.04 73 1E2875 158 100 7.8
2003 23 13 16,498.000 D26 004 215 13430 118 10.0 .78
_20s | 23 23 16898000 616 004 4304 293 29960  13B  108{ BS
2006 13 13 16,498 000 ¢ 0.08 15 129,966 158 138 RS
2007 13 13 16.458.000 628 008 s 119,960 158 108 £3
Wi 23 13 16.498.600 026 . 0e8 218 3119956 15% 108 835
009 13 i3 16433000 026 068 s 329950 158 10% [ X
2610 23 11 16433000 024 003 s 318,960 158 108 83
011 13 (1} 16.435.000 0268 aos 175 M99 158 108 B3
2011 1 13 16498000 026 003 S 19860 158 108 85
2083 23 3 16,494,000 026 Gos 275 3119960 158 1038 g3
014 23 13 16495000 026 0.08 75 11995 158 10.8 85
118 13 11 16.498.000 025 608 43,140 s A998 15% 108 B3
EIRR = 1L7%
SLANMARY ECONOMIC INTERNAL RATE OF RFILRN, SEWERAGE
Yeoar JCapital  Invrementa Biceomantal ’ Airage  Capital - Incremaonts Average s omenial (NET
Cod OMCoa Cost W astewater Price - WCharge Mesludge Price Beoeld CHLOYR
M (SN (SMiDy - (Tom) (Swn)  (SMY) (dony  {Swm) 133303 :(s i
———— — - cmie e - £t [ E—
1996 192 192 026 1R 291
1" 1.41 on 159 04 3078} 2780 (31 476
1998 .34 ey [ E]) 024 34,248 2150 (3] £.17
193 933 038 §52 03 34716 2750 (334 $.46
2000 909 040 %49 016 A 1750 039 450
2001 08O 080 16158000 035 404 30sm 2140 539 158 @
2000 o8l {4 8L (6498000 026 AT I E) ) FE 34 161
2003 o8l A )] FE458300 02 004 403M 2750 346 163
12004 [ (6438000 016 404 41736 .50 550 168
R 3O GE} T isa58000 0 @04 adlw 0 1k sS4l 27
2008 083 18495000 026 QO0R 43,13 T ssel T
2007 [33] 16458000 016 g0E 43113 B T3 554 amn
2008 0N L549N000 026 a0E Al © s 554 m
2009 ]3] 15495000 026 0o0fR 4[N 554 [}
1000 33} £6498000 0% Q0R 43,131 2750 554 £7)
FAH | 083 15495500 026 a0 4w 2730 554 €71
FIT 083 16478000 016 408 41143 750 5.54 EX}]
2013 OBy TEASE00T 1026 008 4M180 7% X £ :
014 OBV 16496000 016 608 41140 2150 s541 . #71
2008 [ ] 16498000 026 0Cd 43,192 2350 s4) 0 1m
CBIRR = 198%
SUMAARY ECONGMIC INFERNAL RATE OF RETURN, SCGLID WASTE
Yewe [Copital  foovemera Incrowente Woremaental - Average  IncremenlaNET
T |Ces . OMCest Cosl Solid Waste  Peive Bunfit  (CFLOW
L fsany . (SMYy T SMD (Tord Bway SR W(SMi)
1926 053 055 37 095
1597 145 . S48 1576 A8
1998 471 098 567 93,808 1376 a3 - 413
1695 I e 498 136,130 137 . 1M kL]
2000 i) 117 3 168,630 1376 166 260 B
200 | osa a3 eh o 1ssaw 0 137 19| T3 g
2002 L 2] Tu 139,803 1376 Y| 1M
2003 1 1.3 R237S 1838 15| n1s
2004 146 146 IR3AX0 133 45¢ EL
o8 _desed | ast6_ sael a7
; 129960 . 18X 324 n
2007 144 (X1 960 0 hETE 329 37
2008 LKL 144 325940 13 320 an
2009 1.44 144 19950 1576 Lt an
010 144 144 3% 0% 524 37
2081 144 14 319960 137 s 37
WH 144 144 IS0 1376 320 N
2013 4 (L) 39,90 [} 3/ 30 wm
14 LEE} 144 39560 1EY 520 27
2018 _aau 160 Aa960 1576 320 317

HIRR = F26%
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