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J.5.1

J.S‘z ’

J.5.3

- .. Implementation Plan

| Project Ithplementation Bbdies

ALMA will be the govemment body in charge of the implementation of the
following 4 projects: '

Improvement of Collection System
b.  Construction of the ANPLS
¢.. - Improvement of Los Cocos Workshop
d.

Pgblic Promotion

lmplemeqtaﬁon Schedule _

The propésed irﬁQiemcﬁtation SCilchie lnf the 4 érojects is shown in Figure 10.5.2a.
Financial Plan

a. Financial Sources for Investment

Table J.5.3a Financial Sources for Investment
- | unit: mill.C$
| ] s | 1999 2000 Total
Total Investment 95.89 103.77 75.42 275.08
Foreign Aid 85.19 93.07 - 178.26
Loan - - 7542 75.42
Municipality 10.70 10.70 - 21.40

b.  Objects of Foreign Aid

- The objects of foreign aid are listed below. However, forcign aid is also assumed

to cover the cost for the procurement of equipment required by 2000 when the new
collection system starts and the forcign portion of the construction cost.
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Bquipmcnt:'- . Collection vehicles for Area B, 2arge gcneratlon sources and
street sweeping '
Equipment for landfill works
Equipment for workshop
Equipment for public promotion
Construction Construction of the ANPLS
. %" Construction of workshop .

c. O_b_jects of Loan

lt was assumed that the prowrcment cost for thc cqu:pmcnt to be:replaced in 2000
and additional equipment required to cope with increase in waste volume will be
covered by a loan because the municipality will not be able to afford the
tremendous amount of money required.

The provision from privaté companics will not be taken into account because these

companics are very small in scale at present. Therefore, thc followmg loan

‘conditions- were assumed. ' ' ‘

Loan condition: Repayment period 10 years = . ®
Interest 8 % per year & -

d.  Objects of ALMA

The municipality of Managua will procure the remaining number of cquiprﬁcnt

It will also supply the budget equivalent to the local portion of the costs for the
construction of the ANPLS and Los Cocos workshop, - '
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Projects | 1996

1997

1998

1999

,......A.,(4) Manufactunng o equnpment""""'
i_ (5) Delwery of equnpment -

1 Collectlon Improvement

(1) Preparatlon

"""'(3) Fender

(6) Operatlon

- Investment total

47.13

2. Constructlon of ANPLS o |
|21 Disposal Site Construction |~ | |

"':':"'(4) Tendar

(1) Preparatlon

(3) Detailed design _[ffff_'fffﬁf_ffffﬁ_'ﬁfﬁﬁfffffffffffffjﬁfﬁﬁ B

‘Sub-total

61.39

2 2 Procurement of Equlpment
(1) Preparat:on

| ._.._.,(2) Detalled desugn
@ Tondor
| '(4) Manufactunng of equnpment

(5) Delwery of equ:pment |
(6) Operation -

Sub_-total

investment cost total

- 161.39

Figure'i_ .5.3a(1)- Implgmentation Schedule -
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~ Projects -

1996]1997] 1998[1999

18 'lmproVer'nent‘Of Los Cocos
; Workshop '

(1) Preparat:on

"(3) Tender

| @c °°"ch“'°" ffffffifﬁf_fﬁfﬁﬁifffﬁffffffffi{f@'ff""'"""'"""'"'""""""""

(5) Operatlon

Sub-total _

3 2 Procurement of Equipment
(1) Preparatlon

2 Deteisd design

(3) Tender

(4) Manufactur;mg of equmem =

5 Installation of equupment
w-'-'i"(6) Operation

R Sub-total

~ Total

442|7.08|

4 Promotlon of Publlc PaﬂiCipatlon

(1) Preparation

(2) Detalled design

""“"(3) Tender

(4) Manufactunng of eqmpmant

(5) Dellvery of euupment

(6) Operation

. Total

1 068] .

Figure J.5.3a(2)- Implementation Schedule
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ANNEX K = INVESTIGATION OF FINANCIAL CAPABILITY
K.1 Financial Siudy on the Master Plan and Feasibility Study
| K.1.1 Work Flow of Financial Study

The work flow of the financial study is shown in Fig.K.1.1a.

CampEa?sonof'A'I?;maﬁv
o
. of Technical Systemto
| formulate Master plan

Triad Calculation of Cash Flow

g T ALMA Operation and Privatization

Cost Esﬂmatlon for
Feasibility Study

Caloulation of Gash Flow for Feasibiiity Study -

"Construction Stage of Leachate
: Treatment Facility

Evaluation

tﬁ : _ Fonmulation of Financial Plan

@ - Fig.K.1.1a -Work Flow of Financial Study .
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Pre—conditions and Major ASsdmptidnsrﬁ_': .

~ The k'cy_ assumptions-uscd'in this study are as follows; . <

a, Eéon_omic Data _

It is very difficult to forecast the future economy of Nicaragua because the country
is presently changing its .economic structure to-a market economy. Further, even

the ‘use of trend figures of economic variables to describe future scenarios is too
risky becausc for a long pcnod of time the country has been undcr a controllcd

regime and c1v11 war.

The fcrmulation of the SWM Master Plan necessitates forecasting future economic
figures to estimate waste volume and economic capability, factors relevant to the
estimation of the required SWM cost. Therefore, the following assumptions on the

" future GDP and GRDP were madc

- The actual GDP growth rate will increase to more than 3.5% as the
population increase rate exceeds 3%.

- ‘The positive changes in the ¢conomy' of Nlcaragua in 1994 will bnng about
a2% to 3% growth rate, ' ' .

~  The development plans for Nicaragua wﬂl alm for a 5% cconomic growth
rate in the 1994 - 1995 period. - '

Bascd on the above assumptions, the GDP growth rate forecast is as follows;

Year ' S GDP (growth/year)
1995 3.5%

1996 ' O 40%

1997 . 4.5%
1998-2000 | 50%
2001-2005 o 45%
2006-2010 L 4.0%

In 1992, Managua made up 50% of the GDP; a contribution estimated to increase
to 55% by the year 2000. This figure will be adopted until the year 2010 i in this
Study.

The estimated increase is attributable to the belief that urbanization will attract
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migrants from rural areas and encourage the convergence of tertiary industrics in

- Managua City. - : :

Based on the above reasons, the main GDP and GRDP figures per annum were
calculated as shown in Table K.1.2a.

Table K.1.2a Master Plan Framework

Unit 1995 2000 2005 2010
GDP | minuss | 1,7848 | 22454 | 27982 | 34045
Share of Managua | % 519 55.0 ss0| 550

GRDP in Managua | millyss | 9259 | 1,2350| 1,539.0 | 1,8725

Population of thousands | 1,127.6 | 145291 1,733.9 | 2,0693
. Managua _

GRDP per capita ~ | US 821.1 ] 8500| 8876 9049
hpel pl _s — -

* The budget of the city of Managua and the income of families in the city are

assumed to be proportional to the GRDP growth rate.

Table K.1.2b  Financial State of Managua Municipality and Family Income

_ Unit | 1995 | 2000 | 2005 | 2010
Budget of Managua | miLUS$ | 274 365| 455 55.4
Family Income US$/momh | 3686 | 3816 | 3894 406.2

b. Conditions for Cost Estimation

All cost estimates are conducted taking the following into account:

The prices and foreign cxéhahgé rate arc based on the January 1995 rate.
US$ 1.00 = C$ 7.1183

- ’fnfla_tion’ is not taken into account, _
- Local laborers whose wages arc under C$ 25,000/ycar are not obliged to pay
income tax, but a 12.5% social security. 'cha'rg'c is deducted from the wagc.
—  Prices for equipment not available in Nicaragﬁa'rcﬂcct Japanese price levels.
. These will be presented in CIF prices in C$.
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‘Unit prices for carthworks, concrete works, buildings, etc.,: were: baséd on the
information given by the Ministry of Constructlon, Mandgua Mumcxpahty and
private constructmn companies. :

c. Other Assumptions '

Thc investment plan and O & M cost for the FcaSIblhty study is as shown m ‘
Flg K.l.2a. . - I

The depreciation costs were calculated based on the Table K12, -

180+
160

120{

60

40~
20+

1 I
1998 9 2000

@ F/SInvest —+— M/P Invest —x— F/SO &M —5— M/P O & MJ.

 unit: mill.C$ -.1994 price rate’
Note: F/S:  Feasibility Study :
M/P: Master Plan
IT/R: . Interim Report

Figure K.1.2a  Invéstment Cost and O&M Cost in'the F/S"&-M/_P'(IT.R)
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Table K:1.2¢~  Life Span of Equipfncnts’ and Facilities

—
Life Span(year) Salvage valve{%)
Container ' . 5 o ..o 0
Truck and Heavy Equlpmenl . 7 10
Machinery 15 ' 0
Building and Civil Works 30 0

The loan conditions were assumed as shown in Table K.1.2d.

Table K.1.2d-  Loan conditions adopted in this Study

—
I Loan conditions | Repayment lerm | Interest rate Grace period
long term " 15 years 8% 3 years
middke term - 10 years a2 8 % 3 years
short term next year 12.5% -
. : s
t‘ o K.1.3 . -Criteria of the Feasibility Study

The criteria were made based on the following aspects.

- The Internal Rates of Return (IRR) was set at more than 8.5% in consider—
ation of a loan.
= Since the disposal service is an indispensable public service for SWMS, the
rate of revenue and expenditure (R/E) is sct at more than 1 when the discount
rate is 0%. : :
-~ The percentage of the residents are assumed capablc of paying was set
around 1% of their incomes.
_— The financial burden ALMA is assumed capable of for SWMS was set at less

than 10% of its total budget (mcludmg general accounts and capltal
accounts).
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K.2.1

Trial Calculation for the Cash Flow of the prbpqséd Technical Alternative

" Inthe progrcss report 11, a trial calculation of financial plan was- done in order to
'_ determine whcthcr it is possible to carry out a Mastcr Pian and to presumc the
~ problems concerning financial plans. -

* Financial Resources
A study was _don'ctfégard'ing initial investment by loans and aids. The cases are set
as follows:. - :

Casc 1:  Only the local portiém of the cost for the construcﬁoh of the disposal

site construction is assumed to be financcd by ALMA the’ Temaining
portion is assumed to be financed by ioans :

Case2:  About 80% of the investment is assumed to be financed by grants,

- while the remaining portion will be financed by ALMA.
Casc 3:  About 80% of the investment is assumed to be financed by grant,
' which only the local portion of the cost for the construction of the

disposal site will be financed by ALMA. The - Temaining pomon will be

financed by loans.

The results are shown in Fig.K.2.1a and K.2.1b.

Obtaining a loan to finance the initial investment is ‘not a practical approach

because it would put the municipality in a debt of C$-400 miltion by 2010 - 90%
of the ALMA budget. It is also not practical to divide the initial investment
between ALMA and forcign aid as it would require the former to appropriate more
than 20% of its budgct to SWM.

The Case 3 is most preferable because it will allow ALMA to reserve the amount
of waste fee collected: for the 2nd and 3rd investment. -However, ALMA's

contribution to SWM cxpenses in this case will have to be a little highcr_ than the -

sct amount of criteria,
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Figure K.2.1b ~ Comparison of Share of SWM in Budget According to Financial
Resources of Investment - :
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K22  Financial Burden for the Collection Area B Services

It is difficult to impose waste collection fees on the residents of arca'B because of
their poor economic conditions. A study was carried out to determine how much
of the service: expenses in this area can be covered by collection area A, large
generation sources, and ALMA (Refer to Figure K.2.2a). |

Two assumptiohs were madc in the study:
Case 1: - ALMA, the resxdcnts of Area A and largc generation sources w111

, shoulder the entire cost, each paying a third of the expenses.
Case 2:  All costs will be subsidized by ALMA.,

0.8
0.75 |
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n
(o))
~J
m_.
(0..

~%- 338% share —>- 0% share ~

unit: %

Figure K 2.2a  Compartison of Residential Burdcn According to Fmancnal Burden -
for the Collection Arca B Scrvxccs
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ALMA Operation and Privatization

- Nicaragua has been promoting the privatization of municipal services, a trend
.- which further increases the financial share of the residents due to the requirements

present lcg,islatiohs impose.

The additional costs brought about by privatization are assumed as follows:
— more taxes (VAT, Income tax and Profit tax)
- license fee payments
- Banks interest rates

‘According to the "Beneficiary Pay Principle”, the tipping fee for landfill will be

added to the above costs.
This study assumed the following cases:

Case 1:  Collection and disposal services w1ll be cxccutcd by ALMA (no
© . privatization)
Casc 2: - 50% and 100% of collcctlon area A will be privatized in 2000 and
- 2010, rcspectlvely, under the condition that the concessionaires
‘purchase the collection vehicles of their owns and pay tipping fees
" according to collection and haulage volume.

Case 3 . 50% and 100% of collection arca A will be privatized in 2000 and

2010, rcspéctchly, under the. condition that concessionaires rent
 ALMA's collection and haulagc vehicles and pay tipping fees according
to collection volumc
Case 4: © 50% and 100% of collection area A will be privatized in 2000 and
2010, respectively, under the condition that concessionaircs rent
ALMA's collection and haulage vehicles and pay tipping fees which
“will be discounted until 2000.

~ The amount that can be curtailed {(O&M cost and vehicle procurement cost) if

either case 2, 3 or 4 is implemented, in contrast to the total cost that would be
required for case 1, are calculated as follows:

Casc 2; 60%

S Case 3 50% -

Case 41 25%

The breakdown of the costs are shown in Fig.K.2.3a. It seems to be very difficult
to reduce these costs to more than 50%, therefore a subsidy for the tipping fee is

K-=9
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proposed in the Master Plan.

In order to reduce the burden of 'ALMA, the privatization of the entire area (100%) '
in 2000 is preferable as shown in.Figure K.2.3b. There are, however, no private
. conicessionaires presently capable of operating SWM services. in Nicaragua. The
" establishment of these private concessionaires in a few years is also doubtful,
therefore, 50% privatization in 2000 is proposed in the Master Plan.
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Figure K.2.3a  Comparison of Cost According to ALMA Opecration and Privat-
ization Cases : ' '
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Cash Flow for the Feasibility Sthdy '

_ Construction Stages of Leachate Treatment Facilities -

* In order to reduce the investment cost in Phase I, the construction stages of
 leachate treatment facilities were examined based on the following assumptions:. ..

Case 1: A leachate treatment facility will be constructed in Phase I'(1998 and .
| g 1999) and the operation will start in 2000. |
Casc 2: A leachate treatment facility will be constructcd in Phase I (2003 .

2004 and 2005) and the operation will start in 2006,

‘Case 3: A leachate treatment facility will be constructed in Phase III (2008,

2009 and 2010) and the operation will partly start in 2010.

: The total mvcstmcnt cost and O&M cost for landflll operation are shown in Flgurc

K.3.1a. If the construction expenses will be financed by ALMA alone, the amount

that it will cover in ALMA's budget is as follows:

Casc 1:  66% in 1998
Casc 20 35% in 2003

-Casc 3:- - 24% in 2008

It is not practical to appropriate 66% or 35% of ALMA's budget if foreign aid or |
loan can bc obtained, cspecially because ALMA also needs to finance other
projects in Phase 1 nccessary to improve SWM in Managua.
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- Figure K3.1a  Comparison of Costs by Construction Stage of Leachate Treat-
ment Facility
K.3;2 Financial Burden of Area B

The study on the financial capability of residents in Arca A considered the gradual
reduction of the subsidy for tipping fees to establish an independent fund reserve
for the sustainable operation of SWM services, and for privatization.

The assumptions made in the study were:

"Case 1:  One third of the expenses for Arca B will be subsidized by ALMA,
while the remaining expenses will be shared by the residents of Area
A and large generation sources from 2000 to 2010.

Case 2:  After 2005, half _of- the expenses will be subsidized by ALMA, while
the remaining expenses will be shared by the residents of Area A and
large generation sources.



 The results arc shown in Fig.K.3.2a.

1.6

‘Figurc K.3.2a

—m— Base Case —+— 33% share

Comparison of Residential Burden
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K.33

Table K.3.3a

: Financial E_valuation '

Estimati_bn' Method of Cash Flow

- The method used to calculate the cash flow of the pl’OJCCtS whereupon an F/S w1ll
_'bc carried out is outllned below:

_Itémﬁ : Sources Execution Revenue Expenditurc
Body
Collection & ‘Coltection Asea A AlMA ~Waste Fee =Invesiment and O&M of
‘Huulage Vehicles
Private -License Fee -Investment and mainte- -
~Rental Fee nance cost of Vehicles
~Tipping Fee :
(Panially)
Colla;:tim Area B ALMA =Wasle Fee(part~ ~Investment and O&M of
' ially) Vehicles S
Lai'ge Generation ALMA -Waste Fee 1 -Investment and O&M of
Sources : Vehicles
" Street Sweeping - ALMA ~{Property Tax) -Investmient and O&M of
) : Vehicies
Final Disposal . . ALMA —Tipping Fee ~Investment and O&M of
C Facilitics, Vehicles and
Bguipment

a.  Evaluation of the Project for the Improvement of the Collection and
Public Area Cleansing System

In order to establish an independent fund reserve for the sustainabie opcration of
SWM services, waste collection fees will be imposed on the residents of Arca B,

~according to the "Beneficiary Pay Principle”, although it is very difficult to collect

the fees. The remaining amount required for the operation of SWM services in
Arca B will be shared by ALMA, the residents of Area A, and large generation
sources.

. When the initial investment for the improvement of collection scrvices in Arca B
. is not counted as revenue, the rate of revenuc and expenditure (R/E) only amounts

to 0.80, even if the discount rate is 0%. When the initial investment costs is
counted as revenue, under the assumptlon of grants, the internal rate of return
(FIRR) becomes 9 8% as shown in Table K.3. 3b which concludes this project is
feasible.
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Table K.3.3b ALMA's Revenue & Expendlture for: the: Collectlon Systcm
lmprovcment Pro_]cct (1998 2000)

unit; ;mm._c_$ |

of Arca B | of Aca A | geveration | from. | Swb-total | Toves- [0 &M | Sub-toral [
source ALMA. ment cost " | Reveme | Expen-
: ’ . ) ) diture
g | el Ul wsa | s b oise ) | e | s 180 0
R R e wo | - a1l wo | 23 a4 b wa | s
I 2000 05 Y 0 30 94 o0 |36 36 78 30
I.zom Ces | s | aa | es 17 | 38 s | gae 42
I wr | o) a2 i3 32| w2 | 1| a0 s7 |0 70 19
w3 e8| 33 33 "33 107 66 | 43| w09 | e 6.8
I. 2004 w | 34 34 34 nz | s 46 nz | 64| . 64
F 2005 ctr | e | 26 26 | 94 |- 147 |- a8 | 105 49 10.1
2006 19 C2r | 22 27 99 | w0 f so | wmo | 47| es
L I 27°| o 27 wid a0 bas | na| s 54 l
208 27 . 30 3.0 s | a1sz | se 207 |° 47 s1 1
2009 34 | s 3s | as |l om0 | 14| ea ne 'l so 85
00 | . s1 car b el as 62 | w2 | s | 1) s3 64 ' %
on | E ‘ 0w | @ @we | 00 | 23 -
Total w7 | s s ] s 1578. | s s8s | 15100 o1 97.5
RE 10000623

Financial plan for Area B service is shown in Table K.3_.3¢. |
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b. Evaluation of the ANPLS Construction Project

- Tt is quite difficult to say whether the construction of the new landfill site is

feasible because the financial evaluations of the operation until 2010 indicated an
- FIRR of 1.5%, as shown in Table K.3.3d, assuming that all_ of the initial
 investment is financed by loans. If the forcign portion of the initial investment

| ~ costs is counted as revenue assﬁming it will be subsidized through grants, the FIRR

rises up to 29.6% because the tipping fee is set to cover the full costs including the
depreciation costs of Phase 1. As shown in Table K.3.3c.

_ Howevcr,' evaluations carried out frorh 1998 to 2016, when the Acahualinca _hcwly
_ proposed disposal site becomes fully utilized, indicate an R/E of 0.83 even if the
- discount rate is 0% (see Table K.3.3f), because the construction of a leachate

treatment facility is considered. A feasibility study should be carri¢d out again

~ should a waste treatment plant is to be constructed.

Table K.3.3d ALMA's Bxpenditure & Revenue of ANPLS Construction Project

G (1998 - 2010) .

L unit: mill.C$
I | Revenue S ' Expemditure Discount rate L5 %
. : Arca A (kxnmet-; ALMA | Sub-toal | mvest— | O& M | Sub-tolal | Revenwe | Expen—

: © cial ment cost - . diture
1998 oo | o2 | oo 0z | 76 71.6 02 ne
1999 0.0 03 00 03 770 770 03 75.8
2000 0| w3 104 287 00 60 60 278 58
2001 74 118 1.1 302 0.0 6.1 6.1 289 59
2002 78 123 11.8 319 00 63 63 0.1 59
2003 83 29 | 15 #B7 | 486 | 66 553 313 513
2004 88 | . ms 132 35,5 46.6 6.8 3.4 2.5 4838
2005 164 | 141 70 375 46.6 7.0 $3.5 33.8 482
2006 174 146 74 9.4 25.8 71 329 35.0 2.2
2007 184 | 182 7.9 415 52 79 13.0 363 114
2008 ws | 170 8.3 448 838 | 81 92.0 .6 93
2009 we | 190 8.8 484 868 | 87 95.6 411 811
20 | 353 238 00 59.1 859 123 98.2 494 821
201 (256.6) (256.6) (2114)
Totah 166.9 1659 | 985 4313 213 82.9 4042 1853 385.1
R/E 10005262

K-19



Table K3.3¢

Project (1998 - 2010)

. ALMA's Expenditure & Revenue for the ANPLS Construction

unit: mill.C$

ARcv:'c_nuc D\soount ratc 29.6 %
: CREE TR fhent oost o dere
i 1998 - 00 02 | sa 575 |76 ‘el s1s | ms.
199951 o0 o3 | e e 710 o | a7 | sea
2000 70 13| 104 2.7 00 ] 60 Ce0 | 36
001 74 18 | w2 00 | 61 61 139 28
w2 | 78 123 138 319 00 63 63| 7 na3 22
2001 83 29 | s | w7 | s 66 ssa | e | s
2004 88 135 B2 | st a6 | s8] smal| . 1s| ns
2005 16.4 141 10| wms | ses |- 70 535 | .61 | 87
2006 174 146 74 9.4 25.8 71 n9 50 41
007 - a84 | 152 79 4.5 2] 20 130 w] 3
2008 195 170 83 448 838 | 81 920 . 34 69 I
2009 26 190 88 484 86.8 87 95.6 28 55
010 | 353 $8 0.0 so1 | s | 3 982 26 | a4
011 ' (256.6) (256.6) (8.8)
Total 166.8 wss | 2174 550.1 3 | mo | oaaz | wser | s
T — ;
. ' RE 10001003
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" Table K3.3f

ALMA's Expenditure & Revenue for the ANPLS Construction
Project (1998 - 2016)

unit: mill.C$

. kwenﬁe : ) -. . ‘ . _ Expenditure Discount rate 0%
Afea A Comma— ALMA Sub—lom | mvest- | o0& M | Sub-total | Reve- Expen-
_ cial ment cost nue diture

1998 00 oz | s13 575 ne-| ne | s1s 7.6
& 199 00 03 616 61.8 770 770 618 770
2000 7.0 - 113 104 - 28,7 0.0 60 60 28,7 6.0
20m 74 ws | w2 0| e 61 | 302 61
202 78 123 us | oms| oo| 63 63 19 63
2003 83 129 125° 37| 486 | 66 553 BT 553
2004 - 88" 13.5 132 355 | 466 68 534 35.5 534
Ca0s | 164 11 70" 37.5 466 70 53.5 37.5 53.5
2006 174" 146 74" 394 | 258 71 2.9 39.4 29
2007 | 184 152 79| - as s2 79 130, 415 13.0
2008 19.5. 170 83 448 83.8 8.1 920 448 920
000 | 206 19.0 838 484 86.8 87 95.6 484 95.6
Lo | s ‘238 00 590 . 859 123 98.2 59.1 9.2
‘3 o 11 353 238 00 | sea 321 12.3 44.4 591 4.4
' 012 353 23 0.0 $9.1 579 123 702 591 0.2
w | 353 238 00 591 sz | 123 17.5 59.1 17.5
2014 353, 238 00 58.1° 0.0 12.3 123 591 123
s | 353, 08 00 59.1 30 123 153 5.1 153
s | 353 238 00 59.1 30 123 153 9.1 153

2017 _ ' " (2.6) (2.6 0.0 (2.6)
Total | 1669 1659 | oaza | cssen | sme 029 | o0 | s 660.8

' 0.8325044

- Financial plan for ANPLS is shown in Table K.3.3g.
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c. ' Evaluation of the Pi'ojcct'ifor the_lmpi'OVémént_of Los ;C_ocos Workshop '_

The R/E by 2010 is calculated at 0 82 even if thc dlscount ratc is: 0% (sec Table
- K.3.3h) if the initial investment is countcd as rcvcnuc and sub&dxzcd through grant
~ aid. However, as stated in- the economic cvaluatlon the workshop should be
improved to smoothly operate cleansmg scrvmcs in Managua Thercforc, thls
project is conmdcrcd feasible if evaluated w:th the. collcctlon scrvnccs n'nprovcmcnt

project.

Table K.3.3h

Cocos Worksh0p (1998 2000)

ALMA's Revenug & Expendlturc for thc lmprovcment of thc Los

| umtmlllC$ : o

Ravé_mié .Expcndiiure RS _: Discooot' .rate 0 ‘;:1

- from from S'ub'-lol_a'l' [nvéstmeot' 0.& M oosl Si,l_b—li)?al Revjenu;e ';Expen—

ALMA | PC. . ] ' RN R diture
1998 | 48 | 00 48 5.2 _ 52| a8 | - os2
19991 58 | 00 58" 63 00 | 63| s8] 63
2000 | 00| 12 12 | o0 1ol w0 | 12 10 |
2000 | 00 | 12 12 oo 0 | 2] 10 ]
002 | 00| 12 12 0.0 10 w0 | 12| 10
2003 00 | 12 12 0.0 10| 10 12| 10
2004 00 | 12 12 0.0 10l 10 13 10
2005 ] 00| 12 12 0.0 | ao | 12 1.0
2006 00 | 12 1.2 0.5 o | e 12 16
2007 | 00 | 00 0.0 0.0 0] w04 00 1.0
008 | a0 | o0 0.0 0.0 0| 10 00| 10
2009 00 | 00 0.0- 00 R VORN IR O R B Y ) 10
2010 00 | 00 0.0 0.0 10 [ 10 00 | 10
2011 | h 02 | 1 wa| o] 2]
Total | 106 | 84 19.1 119 nz2 | 23| | 2 I

o RE 0.824433 -
Note: P.C.: Privalc Companies |

Financial plan for Los Cocos workshop is s_hofw'n in Table K.3.3i, ) -

{t:
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d. Evaluatlon of the Project for the Promotlon of Pubhc Awareness,
Cooperatlon and Partic:patlon

Thls pmjcct cannot be financnaﬂy evaluated because it docs not have any dlrcct
’ revenues. chcrthelcss, the 1mplcmcntat10n of this project is considered feasible

whcn evaluated along with the collcctlon serv1cc improvement project. -

' Financial plan for prbmotion of public education is shown in Table K.3.3}.
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Overall Fi_n_am':ial Evalu:_i_ti_op S

The results of IRR are summanzcd in Table K 3 3k and concludcd thc ncccssny
of the four projects to SWM scrvxccs :

Table K.3.3k

Summary of EIRR and FIRR

Projects

EIRR .

ea.

Overall Evaluation of thc 3 Proposed Projeicfs’_

. FIRR
1.Collection Improvement 241 % 9.0 %
2.Construction of ANPLS .- 29.6 %

" 3.Improvement of Los Cocos 12,5 % -
ﬁomoﬁoh of Public Education ' _34.0 % -

The 1mpr0vcmcnt of collection scmccs and thc workshop, ‘and the 1mplcmcntatlon '
of activities to promote pubhc partlc:patlon and coopcratlon are considered feasible
in Arca B as the EIRR is calculated at 9.0% the initial investment is counted as
revenue, assummg it will be ﬁnanccd by grant ald as. shown in Tablc K 3 31

Table K.3.3l

Revenue & Expcnditurc for the Collootion System improvcriicnt
Project including Workshop Improvcmcnt and Promotion of -
Public Coopcratlon (1998 2000).

© unit: mill.C$

. —TExomditurc i

Revenue . Discount rate
_ 90 % I
Residents | Residents Large | Subsidy | Work | Sub-total | Invest~ | O & M | Sub-total | Reve- | Expen- I
of of Generation | from | shop "ment- | -cost: : ne | diture
Area B Area A Sources | ALMA ] . Ci o
1998 0.0 17.7° 1727 | 177 1.9 2s ) 177] 2as
1999 0.1 208 09| 28] 41 249 | 192) 28
2000 0.5 30 30{ 30| 12 we | o0l 53 53] 89| 4s
2001 0.6 31 i) 3| 12 1.0 17 55 72| css | se
2002 07 32 312 32| 12 n4 | 18] 58 76 | 81 54
2003 0.8 33 1.3 33| 12 1.9 1.2 60 ‘1zl 17| s
2004 10 1.4 34 34| 12 124 71| 64 B4} 74| 80
2005 17 2.6 2.6 sz | 12 1B2] W8l s 24| 721 na
N6 19 27 27 54| 12 18| 10| ‘a7 27| 69| w9
207 21 2.7 27 53] 00 128 80| .62 2] s9] es
2008 27 30 3.0 611 00 149 | 154 7.2 261 .63 9.5
2009 14 15 350 1] oo 175 | 1724 64 ] . 9] ss | 92
2010 5.1 37 311 74| 00 199 | 2] 75 wwr] 2] 70 |
2011 : 00 | @415 @] oo ] @9}
[ fow 0.7 34.1 31] %08 84 '}'88.2. ;_'97.6 s | 1'21- |78 | n7s l
g CORE T 71000067



that the services of concessionaircs arc to be 30% more cfficient in 2010 than the
municipality's, and that they will be granted tipping fce discounts, 60% and 30%,
for the periods 2000 - 2004 and 2005 — 2009, respectively (refer to Table K.3.3m).

This project is considered feasible thereforc.

Revenue and Expenditure of Private Concessions (2000 - 2010}

Table K.3.3m
unit: mill.C$
Revenue Expenditure Discount rate
77 %
Residents | Sub-total | Invest- | O & M | Tipping | Rental License | Sub-total { Revenue | Expen-
of met cost Fee Fee Fee & Tax diture
Arca B

000§ 169 16.9 241 24 35 46 50 39.6 169 | 396
2001 193 193 3.6 29 41 52 54 211 12| 210
w002| 29 219 36 14| a7 57 58 22 26| 229
2003 .7 M7 36 4.0 54 62 62 25.4 21| 48
2004 276 276 36 45 6.2 6.7 6.7 276 2%8 | 268
2005 352 352 36| sol 123 72 6.5 347 19| 34
2006 389 389 36 s 139 77 69 377 2| 30
2007 427 427 277 73] 156 0.0 82 58.9 40.5 $58
2008 46.7 6.7 22| 78| ws 00 87 aa| 49| 389
009|509 50.9 12 84 196 00 97 44.9 475 419
2010 65.1 65.1 72 89| 353 0.0 © 106 62.1 w3 | 15
2011 (28.9) (28.9) 00 | @65
Totl | 3901 3901 662 | e02| 1381 53 97] sns| s | ans

®E 100010038

‘ec, .Arqa A Fina‘nc;ial Capability'

Arca Ais asscsscd to bc ﬁnan01ally capable of paying thc imposed collection fees,
which will also pdrtly subsidize the services for Arca B. The collection fec will

facility (refer to Figure K.3.3a).

only amount to 1% of the area A residents' income in 2004, and 1.2% in 2010
* when the landfill site is upgrddcd to level 4 and instalied with a [cachdtc trecatment
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ed. Municipal Financial Capability

Figure K.3.3b shows the decrcase in SWM cxpenses from 2000 to 2010. The share
of SWM in ALMA's budget will be gradually reduced from 6. 3% in 2000 to 3.2%
in 2010." The reduction will gradually minimize the financial wclght enforced by
the services on the municipal budget. Concluswcly, the municipality is capable of
financially kccplng up with its share in MSWM expenses (refer to Flgure K.3.3c).

If most of the initial investment is to be covered by grant aid, the waste collection

fees will later provide the municipality with internal rescrves which will enable it .

to indcpcndcntly finance the 2nd and 3rd investments. 'On the other hand, loans
will not provide the municipality with any reserve because the waste collection fees
will be used for repayment, which would then force the mumcnpahty to make
another loan for the 2nd and 3rd mvcstmcnts cmploymg the same manner of
rcpayment, and consequently becoming hedvﬂy mdcbtcd to banks for a. sum of C$
-300 million (rcfcr to Figure K.3.3d). ' '
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K4 Financial Plan - Conclusion of Financial Study
Kd4.1 Basic Concept

The financial plan cmpl_oycd to attain the targets of the MSWM Master Plan was
-examined according to the process shown in Fig.K.4.1a.

. Forecast of_.

‘Wasts Volume - Privatization

| y BN investment Plan
‘Meintenance Cost

| Depreciation Cost

I

| ‘Fee Tariff ' |

No

l Ravenus Plan I

!

[ Financial Plan h

Figure K.4.1a  Financial Plaﬂning Process

Expenditure for MSWM mainly refer to operation and maintenance cost (O&M
cost) and investment cost, while costs to calculate profit or loss refer to O&M cost
~and depreciation cost.

O&M costs depend on the kind of facility and equipment introduccd, which in turn
rely on the amount and schedule of investment. The depreciation costs are
calculated from the investment cost and the life span of facilitics and cquipment
assumed in Table K.1.2c. '



K42

. Table K4.2a - O&M Cost of MSWM

Expenditure Plan

a.  O&M Cost

- O&M cost for 1995, 2000 and 2010 were summanzcd bclow based on the

condmons of cost estimation: mcntloncd 1in. K 1 2.

" Total Cost (million C8) | Unit Cost (C$/ton)

| 1995 | 2000 | 2010 | 1995 | 2000 | 2010
(1) Collection and Public Cleansing | 1661 1930  28.41] - B -
“Collection — 959 1404|  2285|  s62]  s07| 432
PunTic Area Cloaming 02| 526 526] 10745| 6793 6798
(2) Final Disposal 0.68] - 599 1232] © 27| 158 181
@) Workshop 02| 12| 102 w6 37| 19
@ Promotion 000] 067|074 00] 24 1.4
Total — 1757|2698 42.19] 1029]  97.4] 798

~  The annual operation and maintenance cost, which refer to the fuel and
lubricant expenses, maintenance fee and personnel cxpenscs, was calculated
considering the partial privatization of collection services. : _

- The operation and maintenance cost'of collection services under private
concession is assumed to be 30% cheaper than the Municipality's in 2010.

- 50 % and 100% of the waste collection services in collection arca A are
assumed to be privatizéd in 2000 and 2010, respectively.

The yearly O&M costs arc shown in Table K.4.2b.
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_Investment-]’l;n_ and resources :

It is assumed that the investment fdr c'6llccﬁ6h écrviécé from 1998 to 2000
can be financed by fomgn aid and soft ioans to: ' COpe with the ‘whole

collection - volumc m 2000. After 2001, the Mumcnpahty will purchase

collection vehicles i m accordancc with the yearly i increase.in waste amount.
Private compamcs will also putchasc collection. vehicles for efficient
collection and’ haulagc services. - “the - collection actwmcs of private
. companies are assumed to be 30% more cfﬁcmnl than that of the mumc1pal-
ity in 2010 ‘

The assumed mvcstmcnt for the dlsposal site is gomg to be divided among |

the fo!lowmg 3 stagcs :

1998-1999 ©  In Initial earthworks necéssary to set up the sanitary landfill
" and carthworks for 4 disposal area that can accommodatc
- about half of the Master Plan waste volumc

2003-2005 - The carthworks for a dlsposal arca that w1ll accommodate

the other half of the Mastcr Plan wastc amount

20082010 Constrction of a section I in'ANPLs which is 'c'apablc of
holdmg 2.1 mill. cublc meter of waste for threc years after
2010. ~Also leachate treatment facxhtlcs will be installed

upgrade the sanitary landfill to thc targct level which is -

level 4.

It is assumed that the initial purchase cost from 1998 to 2{)00 of collection -

vehicles for the expansion of collection services in C__(illcc_tion Arca B will be
financed through forcign subsidies. The: replacement. of vehicles (27
compactors) granted before this study will be financed by loans. After 2001,

the Mumupdhty of Managua and the concessionaires will finance thc cost for .

the repair of collection vehicles and the- purchasc of new ones

The construction cost of the sanitary landfill _in the fifst phaSc will be divided
between the forcign counterpart and the: Municipatlity of Ménagua The share
of the forcign counterpart is assumcd to be 80%, including the cosi for the
purchase of hcavy cqu:pmcnt ‘ ‘ '

Loans will be made under the following conditions to finance the purchase
cost of collection vehicles for Arca A and commercial areas.



Repayment terms ~ — 10 years with a 3 year grace period
Interest ' — B % per year :

- Thc Municipality of:Managua will finance the purchase of equipment for

strect cleansing and the maintenance of parks and green arcas.

‘The ycarly-i_in'vestmcnt costs arc shown in Table K.4.2¢.

‘¢. Depreciation cost

~ - The calculation of the depreciation costs of equipment and facilitics was

made by dividing the iﬁyestr'ncn_ts by the life span defined-in Table K.1.2¢.

The yéarly'_dep_rcciation costs -are ShoWn in Table K.4.2d.

" .d. Expenditure Plan

O&M, depreciation and investment cost are summarized in Table K.4.4a.
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K.43

Réven’ue Plan

a. Reve_nue Sources

In order fo sccure an mdcpcndcnt fund reserve for the sustamablc opcratlon of the.
cleansing services proposed in the Mastcr Plan for thc ycar 2010 the followmg_

should be consndcred

- Establishment of a "Bcncflmary Pay Prmc1plc“

- Imposition of fecs in accordancc with the- cconomlc standing of thc residents

- Appropriate allocatlon of funds from the gcncral budgct of the Mumcnpallty

The revenue sources and money flow systcm of fee collcctlon are show in
Fig.K.4.3a.

Arca B, a basically lmpovcnshcd arca, will also.be requued to pay wastc collcctlon
fees, albeit pamally, in accordance with the Beneficiary Pay Principle. The

remaining cleansing expenses will be covered by the Mumcxpahty, Area A and
Large Generation Sources(cross subsidy). .

Colisction Arsa A Waste For comu:lon i - ord Foe .
(partuly) ; e §  Subaidy
Colisction Area B Community - : 3 ‘
: : ~: | Suceiey L
Large Amount Wakle Fee .
Waste Goneration M
(Propey Tmy . R
' Tipping Fee
Diract Haulage

Figurc K.4.3a  Revenue Sources and Money Flow Syst.em of Fee Collection




-

b. - Fee Tariff

The fee tariff will be determined by the following steps:

Sat up the twget of fes collaction l‘

Dtwrrination of Spoing fee

Deberwinsiion of collection fes from
Collection Area A from financial view point
of privede concessionsines

Owterminaiion of other fees

- Figure K43b  Determination Flow of Fee Tariff

The first step: Set up the target collection fee

- The collection rate will be drastically increased from 10 — 95% within four
or five years. The target coliection rate in 2000 and 2010 is set at 95%.

The second step: Determination of tipping fees.

- Tipping fees will be imposed to cover the whole costs from 2000 to 2006 to

maintain the sanitary landfill; the costs include the operation and maintenance
costs, depreciation costs and management costs. Loan interests will be taken
-into account after 2007. '

The third step: Determination of collection fee

- In this trial calculation, the total cost from 2001 to 2010 is taken into
account, including the operation costs, tipping fecs, rental fees of vchicles,
license fee, loan interests (12.5 % in real term) and taxes. Although the
services offered by private companies are efficient, they are more expensi\}e _



than the services offered by the Municipality.

The fourth stcp’: Determination of chcr fees

- The fees unposcd on Collcctlon Area B will be equal to. thc amount to be

imposed during the collection cxpcnmcnt After 2000, the fee will be
increased to cover the O&M costs of waste collection services,

- A unit cost will be cstablishcd for fee collection in commercial areas and

companies, in conmdcrauon of the future fee collcctlon system which will bc

_based on the discharged waste volumc

The fee tariff estimated from the above mcntloncd tnal calculation was shown in

Table K.4.3a. And fee collection ratio cstabh%hed and used as a basic assumptlon
for calculation is shown in K.4.3b.

Table K.4.3a  Fec Tariff (1995 - 2010) .

Description 1995 | 2000 | 2005 | 2010 [ 1995 | 2000 | 2005 | 2010
Waste Collection Area A (C$/month/meter) (C$/month/household) '
Fee Residential (A) | 300 | 657 ) 756 | 892 | o3| 1408 | 1619 | 1911
' Residential (B) | 200 | 438 | so0a| soa | 238 s21] se9| 707

Traditional 100) 219 252 297 w0 | 219 252 207
Popular .| 075 | 164 | 189} 2230 75|. 164] 189} 223
| Collection Area B (C$/month/household) '
Bel] Collection 2.00 | 4338 650 8.00
Container Col- | 1.00 | 219 | 3.25|. 400
lection
Commercial & Companies (C$/ton)
Collection 175. | si2. | 6s5. | 7413
Tipping | Direct Haul 271 992 w2 1123
Fee 1

.

Waste fee includes the tipping fee




Table K4.3b.  Fec Collection Ratio by Collection Arca

_ unit: %
L 1994 2000 2010

Collection Area A |
- Residential (&) | s esb s
- Residential (B) 1 55 95 95
Q ' o - Traditional 10 95 95
-~ Popular ST - 10 95 N

- Collection Arca B .

_Bell Collection ] 0 50 95
= Container_Collection' o 0 : 50 95
. jl'Comanerbial & Companies | .~ 10| 200 100

¢.  Revenue Plan

: Re_vjc'riUe élan examined based on the fec tariff is shown in Table K._4.3c.
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Financial Plan and Recommendatitm- |

A Financial Plan

o The financial plan was b'asc_d' from the expenditure and revenue plan, and is shown
- in Table Kd4da. - |

- b Re_commendation:

It would be difficult for ALMA to recover the entire cost to be spent on the

- priority projects with waste fee, tipping fee and revenue from private concession.

But it is necessary to make an effort to cstablish a fee system and collect fees in

‘order to continue MSWM.
~ The investment costs should be subsidized by the central government or with
 donations from bilateral and multilateral agencies. ALMA must therefore strive to
acquire such sources to successfully implement the projects.
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K.5 . Economic Evaluation of Priority Projects
K.5.1 Method
The method used to calculate the Economic Internal Rate of Return (EIRR) of the
' projects is outlined below:
Table-K.5.1a . = Items of bcncﬁts and Costs for Economic Evaluation by Priority
‘Project
Project | Improvement of Collection’ Final Disposal Site "~ - - '{ Workshop Impr- | Promotion of Public Co~
' Services . 2 ovement operation
— Curtails cost for the removal - Saves in in- — Saves costs in strect
‘of iltegally dumpcd waste vesiment and sweeping*
Q&M cost
Benefits { — willingness to pay of Area B | - better sanilary environ- | ~ Helps increase |- Increase in willingness
B - - improved living environ— ment, improved public the efficiency - o pay in Area B
. meat, improved public health]  health and sanitation, of collection — Saves costs for drain
and sanitation, attracts tour— ground water preserva— services in Arca| cléansing, and removal
.- ists, higher land market : tion, prevent waste A of illegally dumped
value scattering waste
Cost (C) { Investment, Investment, Investment, formudation of pamphlets
O&M costs O&M costs O&M costs and vidcos, personnel
"ﬁ costs, transportation
costs, material costs
Nole: . These were analyzed quanmauw:ly ' -
The major reason the quantitative evaluation was not camed out for the disposal site is that it is very
difficult to separate the effects of contamination of Managua Lake from other causes such as sewage
and industrial liquid waste.
Table K.5.1b  Conversion Factor from Financial Cost to Economic Cost
—
Item Conversion factor | Assumplion
Import goods .
collection vehicles 85% Custom duty 5%, domestic taxes 10%
video set 80% Custom duty 10%, domestic taxes 10%
spare paris 90% Custom duty 0%, domeslic taxes 10%
xtw light heavy oil 9% Cusiom duty 1%, domestic taxes 0%
Labor o Income level of semi-unemployed people
unskilled 60%
Equipment ownership cost| 90% Heavy equipment (imported goods) 60%, Heavy oil 25%,
Personne! expenses (skilled) 15% (weighing average)

Note: Average Shadow Exchange
respectively despite the data

almost 1.0 was calculated in: 1994, .

‘Rale (SER) was cstimated 1.06 in 1991,
available. SER was d:srcgdrdcd in the Study, because only

1.05 in 1992
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Evaluation of the Project for'the Improvement of the Collection and Public
Area Cleansing System

e

' _Quantitative Evaluation

- The ‘most: 1rnportant factor resulting - from the- 1mpr0vemcnt of collection

services in Arca B is environmental 1mpr0vcment

-Econ_dmic -evaluation is ext_rerhcly quantitatively difﬁcult to carry out,

i The curtaiirncnt of collection cost for illegally dumped waste will' be
. considered as a quantitative effect -of the collection system' improvement

o ‘project. Accordlngly, the reduction of the amount of waste illegally durupcd

iv.

R ‘along strccts, at paxks and rivers. will be conmdercd as a benefit.-

'O_ﬁe fourth of the prcsc_nt unit -c'ost;-f()r st'r‘cct ciéansing 'S_c'rviccs .is,uSédf-t(f) |
_determine the unit benefit for the collection of illegally dumped waste.

Conversion factor from financial cost to economic cost is assumed to be
78%. S o .

5.2 mllhon C$ / {16 5 tons/day x 365 days}/4 216 C$/ton

216 C$/ton x 0. 78 = 168 C$/t0n

The cconomic intcmal rate of return (EIRR), that is if the investment cost
and O & M cost for collection services in Area B is regarded as expenses,

which is 24.1% as shown Table K.5.2a, proves the feasibility of the project

in the arca. The investment cost for the year 2011 is determined by
deducting the remaining value of thc services from the cstlmatcd cost.

Qualitative Evaluation _

The following items arc the subjects for qualitative evaluation:

i

ii,

Improvement of Public Health a_nd" Sanitation 3

' Eliminate waste heaping practices and prevent the géhcm'tion of dengue fever.

Promotion of residential participation . -




K.5.3

- residents to clean their area more and to participate in cleansing activities.

iii. Atftracts Tourists

The cleanliness of the area will lure and encourage tourists.

“iv. " Higher: Land Market Value

‘Migration from Area B. to A-is possible with improved infrastructure
conditions. :

' Evaluation of the ANPLS Construction Project

a.  Qualitative Evaluation

- Sanitary landfill level 3 should be at Ieast carried out to protect the environmental

conditions of Managua lake. This landfill level introduces the use of a leachate
circulation system.

The use of a sheet lining for leachate circulation will mean additional expenscs to

the estimated construction cost. Nevertheless, the following situations are expected

- to result from its use:

— Counter-act the contamination of Managua Lake

. — Improved public health and sanitation

- Groundwater preservation

The following effects are expcctcd from daily waste covering activitics and the
_construction of a buffer zone: :

- Prevent waste scattering
- Sanitation of the disposal site and surrounding cnvironment

The operation of collection services using independent fund reserves would

inevitably raise the tipping fee.. Operations, for example, the prevention of illcgal
dumping, should be smoothly: carried out in accordance with the law,
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K.5.5

_Evalu-atio'n.‘ Project for the-l_nj_provém:ent of Los. Cocbswt)rl_shqi)

a.  Quantitative Evaluation

The i_mprévcmcht of the workshop will lengthen the life $pan and improve the

operation rate of collection vehicles. It will -also realize the curtailment of costs -
planned through privatization. Simultancously, the improvement of the workshop

will ensure fixed collection services and help fulfil the objectives of the collection
services improvement project. ' '

Quantitative evaluation was camicd out by calculating the profits from the
curtailment of investment and O&M costs as a result of effective privatization. The
calculation did not expcct benefits in 2000 because only the degree of improvement

- can be attained in collection efficiency. However, the benefits in 2010 will amount -
to C$ 7.5 million due to increased collection efficiency and 30% cost reduction in -

operation and purchase of collection vehicles.

-This project. is considered to bc feasible based on an FIRR of 12. 5%, as shown in

Table K.5.4a.:

b. -:Qualitative Evaluation

The improvement of the workshop is expected to raise the -efficiency of the
vehicles of ALMA for collection and strect sweeping scrviccs.

Morcover, the provision of a fixed collcctlon will furthcr motivate the residents to
pay for the services. '

Evaluation of the Project for the Promotion of Public Awarehess, Cooperation
and Participaiion

a.  Quantitative Evaluation

A program promoting resident participation and cooperation will not only raisc the

efficicney of collection services in Area B but reduce the amount of waste iflegally
dumped along strects, at parks and canals, and consequently curtail cleansing
expenses. By reducing the amount of waste dis'chargc, this program will also
bring about checaper waste collection and disposal costs.

K-52



"Quantitat-iv_c evaluation was carried out by considering the curtailed street sweeping
costs as benefits.

= Curtailment of Street Schping Cost

- Only 0.8% of the present unit cost for street cleansing services is used to
_ determine the cost for the collection of illegally dumped waste.
Conversion factor from financial cost to economic cost is assumed to be 0.78.

52 million C$ / {16.5 tons/day x 365 days} x 0.008 = 6.9 C$/ton
6.9 C$/ton x 0.78 = 5.4 CSfton

An R/E rate of ‘more than 1, calculated in the collection scrvice improvement
project, will be used to determine cost reduction that is supposed to result from this
project. - o

“The compaﬁson of the above benefits and costs for the formulation of promotional
~pamphlets and videos, including personnel, transportation and material costs,
.indicates an EIRR of 34.0%, thereby proving the feasibility of this project.

If only 0.2% of the present unit cost for street cleansing services is assumed as a
" benefit, the rate of benefit and cost will be less than 1 and, EIRR -60.7%.
However, if 1%_6f the present cost is adopted, the EIRR becomes 106.4%,
. because the costs for public cooperation activities is very small compared to the
cleansing cost. | |

b. Qualitative Evaluation

“~  Increased Willingness to Pay
The discrepancy between the amount residents arc willing to pay and the
amount listed in the collection fee table indicated in the Pilot Project is

~ considered as the rate of increase in the residents willingness to pay.

Public participation and cooperation in other areas aside from Arca B arc expected
to bring about the following results:

- Promote recycling activities
. — Attract tourists
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ANNEX L PILOT PROJECTS

L.1

L.1.1

Pilot projects will be carried out according to the following objectives:

- to determine the feasibitity of the proposed Master Plan

~  to establish a more practical plan

~  to demonstrate upgraded services and environmental improvement
impacts -~ S

- to obtain the basic data for the preliminary design of the F/S

Based on the discussion between the Coordinating Committee and the Study Team,
the following Pilot Projects were proposed for the second phase of the project:

= Collection Experiment -

- Public Education Campaign
- Sanitary Landfill Experiment

Collection. Experiment

Background

A, | Present Waste Collection Services -

Collection services cover 77.0% of the urban area of Managua City, while non-

- collection areas make up the remaining 23.0%.

The collection area is divided into Arcas A and B according to the system of

_collcctioh.‘ In Collection' Area A, the curb collection system is practiced:
* compactor trucks (15.3m?) collect the wastes discharged by residents in front of

their premises. In contrast to Area A, Arca B is predominantly made up of slums
and has poor infrastructure, and wastes are discharged in registered illegal dump

. sites and collected by municipal wheel loaders and dump trucks.

" The non-collection area is mainly composed of temporary settlements as in

Collection Area B, and wastes are not collected in this area due to lack of suitable
equipment. '



- Figure L.1.1a~ Urban Area Definition in terms of Collection Services

b. Non-collection Area

This area is mostly made up of squat settlements and has very poor infrastructure;
electric cables and water pipes arc illegally installed to avail with clectric and water
supply services. Furthermore, road condition is bad and there are no sewage
drains. ! '

Residents in this arca arc forced to live without basic public services, and the
absence of waste collection services creates many- registered illegal dump sites in
various places. The economic means of the residents are very restricted,
malnutrition is common espccia_ily in infants and access to preventive medicine is
hard. In addition, basic knowledge of public health is low in squat arcas due to
lack of cducation. ' : | '

Generally speaking, collection service was never a priority in these arcas as there
are other matters of prior importance such as legalization of land tenure, improve-
ment of housing facilitics, drinking water, electricity, employment, efc..

However, it is advisable to combine the: collection project with another equaily
important one, thereby forming an attractive package.
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Objectives

The collection system in the well developed Collection Area A will be modified,
but compactor trucks will still be used. Collection services will be expanded in
Area B where conditions are not sanitary enough.

The objectives of the collection experiment are to examine the following
possibilities: "

- establishment of proper collection and haulage system

- establishment of beneficiary—pay principle system

~  establishment of monitoring system to prohibit the discharge of waste other
than houschold waste (industrial and construction waste) -

- establishment of an environmental cleansing system through community
activities ' _

~  establishment of roads and drains improvement system carried out by the
community with municipality assistance

Outline of Experiment

The outline and procedure of the collection experiment are shown in Figure L.1.3a.
The experiment consists of the following threc stages:

i Planni'ng Stage:

The following works were carried out prior to the commencement of the
experiment:

- review of present situation, i.c. Study Arca condition and waste collection
system

— . formulation of basic plan for experiment, i.e. collection method, collection

| fee, sanitation methods (improvement of roads and drains)

~ . selection of candidate areas for experiment

ii  Execution Stage

Execution stage involves work for the preparation and implementation of the
experiment. The preparation works are outlined below:

L-3



| - _orgamzatlon of mcctlngs with district coordmators, commumty lcadcrs and
residents - ' g
- dctermmanon of subject area(s)

= dctalled design of experiment- - -
= - monitoring of the experiment

i : E'valu:.ation'Stage'

Ovcrall cvaluanon and lhe handmg over of works are carried out m thls stagc and
the followmg were carried out to evaluatc the cxpcnmcnt

time and motion survey.:

public opinion survey

-observation works. LRI

ldentlﬁcatlon of issues and problcms :

1

i



Y. PG ST | WGBS 6T Novebar - ERQ 6T Noverisry
[ Poview ot Prosert Stuation | Area condition Study
[ Waste collection system
e Others

[ Basic ptan - | Discherge & storage method
——— Collection & haulage method
- Mn oo

| N ovammmamodtorsmlmy
mmm

Selaction of Candicate Areas ].._.._._.............. Area condition survey
Pubiic Opinion Survey
Interview survey for communtty

. leaders and responsibie officers in
District Office

+

2. Execution Stage (First of December - Middle of January)

Preparation Work ]._

Meating with Municipal Authorities

Masting with oommun&y leaders to
promote the experiment and o
request cooporation

Mooting with residents to promote the
experiment

—— Exacution of sanitary education
——— Detarmination of subject area(s)
' | Detailed design of sxperiment
[ imptementaton | ———————— Operation and monitering of the
experiment
5. Evakuation stage (First of January - End of March)
[Overaii Evalumsion ‘ )— Evaluation and modification of the
: _ = e proposad system
I'HandngOvor_ : Ir—Oporaﬂonandmanagemenlolme
S
of service to areas
the Municipality’ W

Figure L.1.3a  Outline and Procedure of Experiment
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Planning Stage

a.  Basic Plan of Experiment ‘_

aa. Basic Conditions l‘or Planning

There are mainly two arca conditlons in area B: an area without vehicular access
roads and an area with a main road for vehicular access. “According to the General
Urbanization- Plan for Managua, the former is categorized as spontaneous
settlements makmg up about 60% of area B, wlnle the latter is categonzr:d as
progrcsszvc settlements covering 40% of the area, - . :

The basic- plan will be madc based on the éonditions in area B.

ab. Basic Plan for Experiment

aba. Collection Systém '

Accordmg to the above mcntloncd area conditions, the followmg collectlon systcm
was prepared for non-collcctlon areas,

'~ Container collection system:

~ This system will be iniplementcd in narrow areaé‘withOut access roads for
collection vehicles. The residents shall directly dlsposc their waste to where
the communal contamers are locatcd

- Container collection system:
This system will be implcmcntcd in wide arcas without access roads for
collection vehicles. The community. shall employ a primary collector to
collect the wastes they put in front of their premises and dispose them into

the communal container.

The conceptual design is shown in Figure L.1.4a.




Secondary Collection
? (to the disposal site by the Municipality)

//’ UL / //’Z’W/////////

- Container

Primary Collection
(collectors employed
by the community)

_\\\\\\\\\\

-y

NN

Collection 'Experlment Area
% Figure 1.14a  Conceptual Design of the Collection System

- Bell collection system through the use of compactor trucks:

This system will be used in areas with an access road for collection vehicles.
The collectors shall call out to the residents to discharge their waste upon
the arrival of the collection vehicle at a given collection point.

- Station collection system through the use of compactor trucks:
This system will be used in areas with an access road for collection vehicles.

The residents shall bring their waste in plastic bags or sacks to a collection
point built by the community.

abb. Wasté Fee

Waste fees will be collected from households participating in the experiment based
on the beneficiary—pay-principle. The amount to be charged per household is
decided at C$ 3 /month/household based on the following calculation:



| 5-.51/ 12 / 834,427 * 6.7 *1,000,000 = C$ 3.7

' whcrc

+C$.5. 5 mllhon 1994 budgct for h0usehold collectmn scrvnce _

"12'months | . ‘:one year . - . :
' 834 427 pcrsons :1994 urban area populatlon
67_ persons. :number of fannly rncmbers household in Managua city _
' o (1,071,868/159,696) . | ¢ 3

The mtroductlon of a waste collcctlon fcc systcm in the squat area rcqulrcs the
followmg cons:dcratlon ’ '

' dlfﬁcultxcs in thc charging of waste fees bccausc of a low standard of lxvmg,

thc need to employ pnmaxy collcctors duc to lack of access roads and wide

arcas; :
thc need to ‘sanitize area condition (1mprovcmcnt of roads and dmms)

The C$ 3 ( waste collcctlon fcc) to be collected from cach houschold shall be uscd
as follows: e ..

C$ 1 -peyment to primary collector '
{If community wiil hire a primary collector for
collection, the residents should be pay his salary)

C$ 1 -payment to community for sanitation of the area

C$1orC$2 ymanttothoMunldpaﬂtyforwasto :
oollectlonservﬁs _



The salafy of the primziry collector is estimated as follows:
 S00x64/160=C$200

-CS-S_OO .:a\.zféragesalary of worker :
64 :monthly working time of primary collector

o (4 hrs/day x 4 days/week x 4 weeks/month)
160 - :average monthly working time (8 hrs/day x 20 days/month)

Each household is estimated to pay the following for the payment of the primary

. collector:

C$ 200 / 200 households = C$ 1 /month/houschold
abe. Saniiatiqn of the area:

Sanitary pfoblcms in non—collection areas, i.e. squat arcas, do not only stem from waste
but also from sewage. To sanitize the environment of this area, roads and drains should

- be repaired or constructed through municipality assisted community activities.
aba. Outline of basic plan

~ The basic plan is shown in Table L.1.4a.



f 1.AREA

Table L.1.4a

[ Collection System

CONDITION

Container Collection’ System

Outline of Basic Plan -

- Compactor Collection System

Direct Discharge
applied to narrow
arcas without access
roads for col]ecuon

Primary Collector -

applied (o narrow
areas without
access ronds lbr

Bell Collection” -
applied 10 areas

» fwith main roads for-

collection vehicles

Station Collection
applied 1o areas
with main roads -
for. collection

o ' vehicles | collection vehicles : ‘ vehickes
2STORAGE.  |[Not necessary | - {Necessary =~ |Necessary - Necessary
3 DISCHARCE — = T T
~Point ' Containers In front of premises | Compactors Station
—~Time ' Anymne Fi:{ed time Fixed time Fixed fime
. =Vessel Any vessel Bags, baskets, etc. | Bags, baskets, etc. | Nylon sacks or
. ' : plastic bags
~Management C U PR SRR e
o Community Residents | Not: necessary Community
4.COLLECTION ' '
(Primary)
-Management - Community - -
~Management Municipality Municipality- Muaicipality ... . | Municipality
" -Frequency twice or thrice a  |twice of thricea |thrice a week  |thrice'a week
: week depending on | week depending on ‘
the number of the number of -
.{households in the | houscholds in the
area area
-Type of vehicle | Roll-on Roll-off Roll-on Roll-off Cdmbﬁctor trucks Compaclor trucks
| trucks - trucks : :
5.WASTE FEE 33 cs3 _ cs3 a3
(C$ 1 for {C$ 1 for salary of |(C$ 1 for (C$ 1 for .
improvement of area | primary collector | improvement of improvement of
condition) and C$ 1 for arez condition) -

improvement of
arca condition)

area condition) - -

6.SANITATION
OF AREA
CONDITION

-Arca cleansing
activity

~-Arca
improvement
aclivity

Prior to the experiment, the selecled area(s) will be cleaned by the eommumty with
the assistance of the Public Cleansing Office.

Prior 10 the experiment, the roads and drains in the selected area(s) will be im-
proved by the community with the assistance of the District Coordination Office.

L-10
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b. Selection of Candidate Areas

The Nicaraguan counterpart and the Study Team selected five candidate areas for

_the gj{pcﬁment based on the following points of view:

- an—collectio.n_‘area

—~ . Area condition . .
- - strong demand for collection services

' ’I‘he. sclccted ﬁvc candidate arcas are listed below and shown in Figure L.1.4d,

= Hialeah (D3)

- César Sandino (DS)

- Carlos Marx (D6).

- Villa Canada (D6)
'~ Waspan Norte (D6). - .

The conditions of the candidate areas, results of interviews with residents,

community leaders and authorized pérsbns in the District Office are shown in
Tables L.1.4b, L.1.4c and L.1.4d, respectively.: '

o k-1
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Table L.1.4b

" Arca Condition of Candidate Arcas

Name of Area| HIALEAH | CESAR WASPAN
o T {D3) SANDINO | CANADA ‘MARX NORTE
ftem _ (D3) (D6) (D6) (DG6)
1.Population : 1,340 2,010 2,850 1,320 1,090
- Number of Families ) 200 300 425 197 163
- Area (ha) 4.2 4.4 6.7 3.0 9.7
- Populalmn Densny (per/ha) ‘ 319 457 425 440 112
- Type of -§ Progressive | Progressive | Spontancous | Spontancous | Spontaneous
Settlement | Settlement |  Seitlement]  Seftlementf  Setilement
2.Rmd Condition :
.~ Total Length (km) - 1.42 217 2.00 3.58 1.50
"= Length and % of road 50 ‘551 60 30 40
(more than 5 m g%)) '
'.'—I(gg;gﬂl and % o paved road 30 0 0 5 0
3.Kind and % of Drain _ . .
- = soil (%) 100 100 80 100 80
- concrete (%) - 0 0 20 0 20
4. Water Supply (%) 100§ . 100 100 100
' o : (I!legal (lllegal {(lllegal
- : connecuon) connection) 1 connection)
S.Electricity (%) 100 100 100
: (Illegal (ll}egal Ollegal {[llegal {IHegal
' ‘ ¥ connection) | connection)} connection) | connection)] connection)
6.Discharge point of wasle Channel, | Road side | Road side &| Channel, Channel,
. o : Road side . RIDS Road side, | Road side
, ' . & RIDS
7.Sanitary Condition Sewage Sewage Sewage Sewage Swage
o freely freely | freely flows | freely flows ] flowing on
flows on ﬂowm%) oa roads bul { on roads but| the road but
roads but ut each each . cach
each - household | household |  household
household h()usehold “premises is | premises is | premises is
'| premises is | premises is| kept very kept very kept very
kept very | kept very clean clean clean
clean clean
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- Table L.1l.4c

HIALEAH

. (D6)

Results of Interview with Residents by candidate area

(it %)

"CESAR

= | SANDINO

VILLA

'CANADA | :MARX

WASPAN
NORTE

(D6)

1 Discharge Melhod .
1-RIDS.. . .
2 Smroundmg area or channel
3. Combustion / disposal
‘4, Others :

(D35)

2, Percentage of res1denls who want to
‘receive collection service (reason)
“a. 1o make the area clean - .
b, to prevent generauon of flies and bad
©osmell -
“¢.. o prevent d;seases
‘d. others :

1

2lodBo

=3 BB

1

8 ogcg:

=8 sy

1

)

Blosss

ol

0]

1

Blowen

o8 B8E

BlalB8s

-

828

3.Percentage of resndenls who are able to

‘cooperaie by independently carrying the:r .

‘waste 10 communal conlainers

00|

100

g

100

7 Y4.Avera Cge amount of residents willing o
pay ( ordobas/monlh)

6.2

24}

716

5. Percentage of residents who lhmk puhhc
cooperation is necessary in order to
maintain a beantiful ‘and clean
-environment

100

- 100

- 100

s Percentage of residents who lhmk publlc
~ I education or campaign is nece in
‘order 10 maintain a- ‘beautiful and clean
“environment :

- 100

100

100

1040

7. Perccnlagc ‘of residents who parliclpate .
in the above public educalmn works or

camgalgn

2

&

8. of Association
1P Dres™

2, Community  Activitics
3. Churches

4, School

5. Others

10

Bes

| R

2Bl

Note;
J'COP:

Community leader
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