: 5.1

FEASIBILITY STUDY

. ‘Feasibllity Study of Priority Projects =

Contents of Prlority Projects

: -Thc followmg are thc priority pmjccts sclectcd for 2m0 to achlcvc the targets of
the Master Plan. A Feasibility Study was carried ‘out on these priofity projects.

. . — . Improvement of the collection and public arca cleansing system

- Construction of the new sanitary landfill site in Acahuahnca
- Impmvcmcnt of the presént Los Cocos workshop

- Promotion of public awareness, coopcration and participation

b. Techniéal Systeni of Prlority Pi'ojects

The. tcchmcai systcm of the pnonty projects’ are shown in the followmg tables

' (Rcfcr to Tablc S.labge,d).

Table 5.1a Prolcct for thc Improvement of the Collcctxon and Pubhc Arca
Cleansing System

- Equipment Required Number

. of Equipment
Collection Service : : L
- Compactors (15.3m%) © 58
~ Compactors (15.3m%) with lift 3
- Hoist trucks for conainer (7.0m%| 20
— Containers (1.0m%) 155
~ Containers (7.0m") 127 :
- Dump trucks (8.0m") 6 equipment for collection route
- Wheel Joaders (1.6m" 3 .| equipment for coliection route
- Motor graders (130PS) 1 equipment for collection route
- Pickups : 6 equipment for supervision:
Public Area Cleansing Service
~ Compaciors {15.3m) with lif 2
-~ Hoist trucks for container (7.0m*) 1
~ Containers (1.0m*) 115
- Containers (7.0m*) 4 -
- Pickups - 2 equipment for supervision
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.- Table 5 1b - Outline of the Pm]cct for-the Construction of the: Samtary Landfill Site
in Acahuahnca Landfill Site

lems : | conems . Remarks

a Proposed SHe Acahualinca
b Landfill Area - o] 188 e o, | ol area: 700 ha
o Coapmity - . - . |2c00000m © o+ | Tol capacity: 9,800,000 ha.

"d. Wasic to be disposcd ;- 2000 . 2010

: - Houschold waste  Area A 4705 44
: ArcaB 1644 4216

- Commercia) waste  Res. 325 493
: | Omers 04 04

~ Market waste 33 504

~ Institutional wastc 28 28

- Hospital waste T8l 13

- Street sweeping waste IR VS TS VA U

- Park & Green waste 37 .. .37

- Industrial waste .- - - 114 172
.= Dircct haulage : . 333 8

- Other waste 2402 3641

: Tola.l(km/day) '1037.7’_ 1865.1
.:e.Lifcsp'an y Gyears(thscf) ’ from 2000 to 2005

. f. IMH method Sa.mhry landfil] (Jevel 3) | Leachate circulation system
1. Facilities . ] _ 7 - _ V
- Main facilitics Enclosing dike, drainage system, access road

T Environmental _ Buffer mnegas removal facilitics, leachwe circu-
; protection facilitics iation and moniloring -

- Building and Offics, gatage, truck scale, parking |

" j Bquipment | Bulldozers (21 tons)

51 Landfill compactors {20 tons)
“Wheel loaders (1.2m7) '
Dump trucks (10m")

Molor graders (130PS)
Whecl excavators (1.2m") .-
Water tanks (Sm’) .
i .

B R el e B = WA

k.Persmnel o 7. -] 31 persons

!Constmcuonpeﬁod . {2 years
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T‘able Sdc: Outlmc .of - Project for thc [mprovcmcnt of - Ex:stmg ‘Los Cooos

Compaciors: .
h:hps.ac.
ey eqsipmont:
m.

Cmums (1.0m™):
Conteleers (7.0m);

(mwrwdon) 2
.-mmxmw

(ml}uiun of cquipment)
- Mainienance equ!pm_mt

Table 5.1d Outline of the Project for the Promotlon of Publlc Awarcnm
Cooperation and Participation -

e
Items . Contents

Remarks

a. Competent section - 1. Public communications assistant : 'rﬁe}b&elﬁﬁw&lﬁn B

b Facilities ] - viDEO sess: 7- innlndmmuctbbcmﬂedmh
o o T ' - Station wagon:” D S sﬂhnwagm

¢, Bducation materials
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Cost F.stiin_ate
ca. investment Cost

The mmal :nvcstmcnt cost for the priority. projects was estimated as shown in -
Table 5 lc Thc mvestmcnt penod is for 2 years, from 1998 to. 1999.

Tablc ‘_5_.1_c -Init_i_al‘invéStmcn_t Costs for me Priority Projects

_ I Priority ‘Project ' Main Contenis Initial Investmeni Cost

1. Collection [mproveu Compactor truck (15.3m”) : 10 units | 11433
mem S Hoist Truck (7Tm*) : 21 units :
- | Compactor. truck with container : 5 units
| Container (1m®) “270
. : . units
| Container (Tm* - S 1131
R : 1 o " units
N DX Conslmcuon of - | Disposal site Construction (Phase I) . [122.78 o
. AN”S  [Equipment (Bulldozer, Landfill. 2579 14857
- - | Compactor, elc) - _ '
N kN Improv’cinenl of Los | Construction of Building - ' 8.84
o Cocos Workshop ** | Bquipment' (Mainienance Machine eic.) | 2.66 1150 -
RS L% Promouon ‘of Pubilc Bquip'ment (Station. Wagon, Video set) 0.68 . '
Pamc:pahon ' & o S o
“Total - _ I 27508 ' I

"' n Costs based pp(;n the price in January 1993
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'Ta.blc 5.1.f shows the annual investment plan according to"priority projcg:t.

Table 5.1f Annual Investment Plan by Priority Project

unit: Cmillion

1. Colléction Improvement - e ) . G B :
— Foreign portion Area B ' - 15,7741 . 19.029 3000 1.716] = - 1.649 6.631] - 6530
— Foreign ponion"Am A '&'ISS' : ' : )

- - Foreign portion for ennsmmon
= Fomgn pom:.m for eqmpmmt -

3 Warkshop Improvement
- Foreign portion for constroction -
-~ Foreign poruon for equipment”

- |_—'Local portion for mnstmcuon

“ % 4. Public Promotion : ,

) -~ Foreign portion B 0.680[ 0.000] . 0.000] 0110 0.000 0.000 0.150
5. Total L .. 95.897 103768 754231 . 2100} - 2.002] 58.813) 58.132Q
- Foreign porion.. k: 93064 75423] - 2100] -~ 2002] $51.025] 50.344
- Local partion 10704 0.000]1 - 0.000 0.000] - 7.788 7.788

1, Collection Improvement ] _ 19,056 :
- Foreign portion Area B - | ;14.710 ™ 15.033 _.7.957 ~15.245 '17.441 '.112.181

4 - Foreign portion Area A & LGS
2. ANPLS Construction
= Foreign portion for construction
- Foreign portion for equipment
- Local ponion for construction
3. Workshop Improvement
— Foreign portion for construction
~ Foreign portion for equipment
— Local pontion for_construction
4. Public Promotion
~ Foreign porion
3. Total
— Foreign portion

5993] 11.058] 212901 3811} 2017] - 1.980 : _ f
465911  25.793 51541 83836] 86.845] '15.881 -
388031 - 0.000] © 0.000] " 65.980] :65.980] 65.980
U p.000] . 25.793F . 5.154 0.000] . 3.009] - 2.045
7.788] - 0.000 B.000] 17.856] 17.856] 17.586
0.000| . 0.540 0.000] 0.000f 0.000}] 0000
~0.000]  0000] 0.000 0.000{ 0.000] 0.000]
0000]  0540] ° 0.000 0.000 0.000] - 0.000
0,000] .0.000 0.000 0.000 0.000]  0.000
0.540] 0000 0.1108 ~  0.000 0.000]  6.150
05401  0000] o0.110] o0000f 0000] 0150
67.834] 524241 34.511] 102.892] 106.303] 100.192
60.046] 524241 3511 85.036] 88.447] 82336

— Local portion 7,788 0.000 0.000] 17.856] 17.856f 17.856
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¢b. Operation & Maintenance (O&M) Cost

The "O&M - cost i:onsists of the depreciation cost, fuel and | lubricant cost,
- maintenance cost and personnel expenses, and is shown in Table 5.1g:

~“Table Slg o &MCost ‘o.f_thc' Priority Projects N
R ‘ (Unit: million C$)

: " Project 2000 | 2005 | 2010
1; [mprovemem of Collection Syslem 1573 1559 | 1540
2. Consiruction of ANPLS | 599 6.95 12.30
‘3. [mprovemem of Los Cocos Workshop o102 1.02 1.02
-4, Promotion of Public Pamcxpahon 0.67 0.7 0.74
- I Tmai Poeration and Maimenance_'(:o;t . 23417 2427 29.46

4 lﬁstiiuﬁonél Sjstem |
da Adminlstration and Orgamzatmn
- daa. Administration

Solld wastc managcmcnt in Managua is a non—proflt pubhc service. Waste
'collecnon fccs unposed on the bcncﬁcumcs arc used to cover whatever expenses
 the service may incur. SWM will contmue to be undcr the supervision of PCO,
which will be strengthcned and cxpanded to cffrcncntly and effectively carry out
services to the publlc New sections w111 be orgamzed in the PCO for the conduct
of the following: '

- Waste collection in Collection Area B

- Management and operation of ANPLS

-~ Supply. of appropriate cleansing services and the regular maintenance of
vehicles and equipment

- Supervision of private companies

-—  Street sweeping services

- Coordination with DEE, DEO, and other offices related to sanitary education
programs -

- Control of revenue and expenditure of cleansing service

- dab. Organiiation.
~ The organization of MSWM in Managua is as shown in Table 5.1.h.



* Table 5.1h Muniéipél Solld Waste-'Manageanf System -

Responsible Institufion

. . . .u',-"_'- ROk .

3'Nationnl Government

(MINSANational Police)

Izgnslatxon and Enfowemem :
- Countro} of lllegal Dumpmg ofWaste

'Mumcnpalny

tion, District’ Off'ces)

(Dep.of Environmental Educa- .

- Pubhc Samlaxy Education

.~ Promotion of Sanitary lmpto\?emén!

- Pmperty Tax Collection

Public Cleansing Office

- Waste Collection (Area B, Lnrge Genmhon)

~ Street Sweepmg

— Final ;

- Vehicle and Eqmpmenl Maintehance -

~ Planning and Control : e

= Fee Collection - '

- Management of env:ronmcnlal ednuuon pro
gram o

- Waste Coilecuon (Area A)
- Fee. Co]lecuon o

= Estabhshmem of mmmunny mganmuon for
sanitation -

- Panticipation in publnc educauon mogram

- Monitor the illegal dumping sue in the area

- { = Primary Colkction (Area B). '

- Fees and Taxes Payment

In order to effectlvcly achieve the proposed mstxtutlonal system, a PCO organiza—
" tional structire was made and proposcd as shown m Flgure 5 1a Thls structure
~ shall be fuily opcratlonal by thc year 2000 whcn pnonty pchcts arc compietcd
w1th ali posmons occupxcd by appropnatc pubhc officxals - : :
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COMMUMICATIONS ASSISTANT
_ I
OPERATIONAL OPERATIOMAL PLANNING AND ADMINISTRATION AND
DIVISION CONTROL DIVISION FINANCE DIVISION
——
N |
OPERATIONAL AND CONTRACT| OPERATIONAL PLANNING AND
CONTROL SERVICE ENGINEERING SERVICE
ey | [T um.al 0
courcron || e omrosaL | [ wasrence o] | colueaer e || TbocuMesTs
SERNCE SERVIOE BENVCE NEVENUES PROCUPEMENT CONTROL
COLLECTION ;nAcE SERVICE

.. Figure 5.1a ..~ Proposed Organizational Chart of PCO

"db. Privatization

- The partial privatization of MSWM was proposed in consideration of ALMA's

policy and the methods applied by the central govcmmcnt in the pnvatlzanon of

- government entcrprlscs

- The oollccti_on, haulage and disposal services for solid waste in collection
area A will be offered for privatization.

L 'rPrivati_zati_on of services in collection area A will be carried out by the

following phases:

2000 - 50% of the houscholds will be covered by the privatized
collection service

2010 - © 100% of the households w1ll be covered by the privatized
colkectlon service

- The contract between private companies and ALMA obliges the former to

. use the collection and haulage vehicles and equipment of the latter for a

' m'onfhiy fee. Private companies are also required to pay ALMA for the
license that would authorize them to carry out cleansing services.
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52

- : Private oompamw are rcqum:d to pay wastc tlppmg fecs to ALMA, who in

turn gives the follomng moentlvc

* for 2000-2004 A_m%'disoountmte
. 2005-2009 A 30% discount rate
. aftcr__201{_) N None - = '

 Project Evaluation

o 2 Evaluatlon Method L

TS Social Evaluation

The social evaluation of each project was conduc_ted bonsidéring its effects on
employment, public health improvement, appropriatencss of technology, etc.

ab. Environmental Evaluation

The environmental cvaluation of each project, except for the promotion of public

- awareness, cooperation and participation, was carried out based on the items for -

assessment established in the- "Matrix for Scoping” (Environmental Guidelines for
Development Studies, Volume VI Mumcnpal Solid Waste Managemcnt, 1994,

J[CE)

ac. Economic and Financial Evaluation

The economic and financial evaluation methods by pro]cct apphed in thls study are |

shown in Table 5.2a.
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Table 5.2a Economic and Financial Evaluation: Methods by Project

Financial evaluation

- { Economic evaluation

L Improvement of Collec— | Quantitative evaluation | Quantitative evaluation
tion and Public Area ' Qualitative evaluation
_ Cleansing System . .- [ = _
20577 Constrdction of ANPLS | Quantitative evaluation (Cost minimum)
3. Improvement of Los" to be evaluated along with the project | Quantitaiive evaluation
' .- Cocos Workshop " | for the improvement of collection and | Qualitative evaluation
_ o ' _ public area cleansing system '
4. : - Promotion of Public. to be evaluated along with the project | Quantitative evaluation
" Awareness, Cooperation | for the improvement of collection and | Qualitative evaluation _
and Mdpaﬁon o public area cleansing system
Continuity of the MSWM (financial

s, © Overall Evatuation

burden of the municipality and citizens)

aca. Financial Evaluation

- The revenue and cxpehditdr'e of the collection service were evaluated and outlined

in Table 5.2b.

Table 5.2b

*  Tipping fee is included in the waste collection fees of Area A, large generation sources and companies;

‘Evaluation of Collection Service Revenue and Expenditure
. Rems . Sources - Execution' |- ALMA's Revenues ALMA's Expenditures
| ey | o -
Collection & | Collection Area’ A |ALMA | -Waste Fee ~Investment and O&M
Haulage - of Vehicles
. ' Private . | ~License Fee ~Investment and main~
-Rental Fee tenance cost of Vehi
~Tipping Fee cles -
_ | (Partially)
‘[ Collection Area B | ALMA -Waste Fee (pantially) | -Investment and O&M of
Core T - Vehicles
Large Generation ALMA —Waste Fee ~Investment and O&M of
Sources (LGS) Vehicles
Sirect Sweeping = | ALMA | ~(Property Tax) ~Investment and O&M of
. Vehicles
Fina} Disposal ALMA ~Tipping Fee* ~Investment and O&M of
’ (Collection Ares A & | Facilities, Vehicles and
. LGS) Equipment
w

shops that camy out direct haulage are charged a fee at the disposal site.




| acb.Ewnol!lic Evhﬁutioﬁ: :

. Table 5 2c shows thc Bcneﬁts and Costs by PrIpnty PrOJect.

3 Tablc 5. 2c Evaluatmn of thc PmJect's Costs and Bencfils

ftems for .-lmpmrvement of Construction of Improvemeat * {: Pramotion of Public
- Evaluation - Colleuuon Sewu:es - | ANPLS . -of the Los ..~ | Awareness, :
ehauaates cost for the services - . eliminsies cost for
mnovalciﬂlegnlly offered by . .| ‘street sweeping ser—
more eﬂiaun '
than - o
mwpalnys
“and therefore .
helps curtail
] costs for
O&M and
e | investment
promotion of public | will hetp increase in the
| participation . -|. increase the - | willingness to pay of
: : efficiency of - | Area B resideats *
collection
services in _
Benefits (B) | improved living en~. | better sanitary envi- - - reduction of drain _
“ ] vironment, improved | ronment, improved : cleansing fee, fee for
‘public health and public health and sani— | disposal of illegally
 sanitation, sttracts - tation, groundwater - dumped waste, fee
tourists, higher land’ | preservation, prevent for the cleansing of
market values - ‘wasle, semcnng streets and public
: : ' ' and green area
Cost (C) investment, investment, investment,. | preparation of pum—
O&M costs O&M costs - | 0&M costs .| phlets and videos,
S , : " -| personnel costs,
. M

*  Quantitative analysis.

Table 5.2d shows the factors used to convert '._fil::arici_al cOsts to economic costs,
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. Tablé 5.2d. Conversion Factor from Financial Cost to Economic Cost

hei‘n“'""‘ -~ IConversion factor | Assumption

. ] collection vehicles . 8% . |Custom duty ' 5%, domestic. taxes 10%.
video set o |80% . | Custom duty 10%, domestic taxes 10%
spareparts - |90% © 7" | Custom duty 0%, domestic taxes 10%

light heavy oil . 99% Custom duty 1%, domestic taxes 0%

: Labor _ _
’ ' ... J_ unskiled 0% . Income leve! of semi-unemployed people

. :Equ:pmem ownemhlp W% Heavy equipment (imported goods) 60%
S Reost I - [Heavy oil 25%, personnel | cxpenses (skilled)

" Note: Average Shadow Exchange Rate (SER) was estimaled at 1.06 in 1991, 1.05 in 1992 despite
-the data available. SER was disregarded in the Smdy, because only almeost 1.0 was ca]cu]alcd
in 1994,

b. Project for the Improvement of Collection and Public Area Cleansing
- System

| ba. | Social Evalualion o
Social cvaluatlon is rathcr dlff' cult to carry out smce most. social benefits have
"‘ _ N strong psychologlcal componcnts that are. sometimes impossible to measure.
Qualitatively, the improvement of the collection system. is feasible because of the
. above-mentioned benefits it will bring about..
bb.  Environmental Evaluation
The improvement of the collection service will not have a significant influence on
~ environmental impact components such as air, noise, vibration and bad odor usually
resulting form the.operation of collection vehicles.

_ bc. Ei:onomio .an_d _Ii‘ina:nlc'ia_lx E\;ol_oation |

" bea. Economi(:__Evaluatioo_;

: _Q“_?‘l'lﬁta_tive_ Evaluation- -
_ .‘-:; Thc curtallmcnt of colicctlon costs for lllegally dumped waste along streets, parks

__'_Eand channels in area B will be considered as a tangible benefit. of the collection
unprovement_ project,
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- Asa result ofthc companson bctwcen the time spcnt onstreet clcansmg and
e _oollccnon of xllcgal!y dumped wastc, onc founh ‘of the prcsent unit cost for

" street cleansing is used to determine the unit bcncﬁt for the oollectlon of

-~ waste ‘dumped - illegally: approxlmatc!y 1.5 umcs ‘more costly than thc -

'coliectlon cost, mcluswc of dcprcc:atlon cost, in area B. o

-~ The econonuc internal rate of retum (EIRR) will be 24.1%; if the mvastmcnt
and O&M’ costs for new services necessary for the collumon of illegally
o dumped wastw in ‘area B are regardcd ascosts Tlus figure provw the
Co wonomnc fcas:blhty of thc pro;ect

‘ iiQualitative Evaluation'

The following 'itcms_' are the subjects for 'qualitat_ivc cvaluation:

-~ Improvement of public health

- Contribution to prevention of the generation of dcnguc fever, maiana, cholcra _

etc., through the climination of the waste heaping practice
-  Promotion of public parhcxpatnon in clcansmg scrv:ocs '
"= " Promotion of tourism
~(through the samtatlon and bcautlficatlon of Managua)
- Rise in land costs -

(improvement of sanitary condltlon and bcautlﬁmtion of the arca will bnng '

about rapid infrastructure tmprovcmcnt)
beb. Financial Evaluation

Based on the "Beneficiary Pay Principle”, the beneficiaries of the collection service
should pay waste collection fees. The waste collection fees paid by the area A

residents are partly used to cover up the collection service expenses in area B.

Although the residents in arca B are also required to pay, they can hardly do so.
That is why the remaining amount is subsidized by fees collected form large
generation sources, solvent residents in arca A and ALMA,

R/E (Revenue/ Expenditure) will be 0.80 at a dlscount rate of 0% if mmal :

investment costs are excluded in the revenues. Assummg that the initial investment
- costs will be subsidized by foreign entities and regardcd as rcvcnucs, the Financial

Intenal Rate of Return (FIRR) will be 9.8%, and thc proJcct mn be deemed |

financially feasible.
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c.  Project for the Construction of the Acahualinca Newly Proposed Landfill

Site _ '

~ca. : Social E_val_u_ation_-

The quantitative cvaluation of social benefits is rather difficult since most have
strong psychological components that are sometimes impossible to measure. The
construction of ‘Acahualinca Newly Proposed Landfill Site is socially feasible,
because it will also lead to the sanitation and beautification of the final disposal

site.

. eb. Env_imn_meht_al Kvaluation

cba. Bad Oder

The effects of this priority project was qualitatively evaluated by studying wind
direction to determine its effect on the proposed location of the leachate circulation
pond, which is a bad odor source, and nearby residences or villages. The leachate

- i-circulation pond will be constructed at the northernmost part of the final disposal
- site. A residential area and a. village can be found approximately 250 meters

southeast and 600 meters south, respectively. The construction of the circulation
pond' in this sitc_Will hardly affect the said residents as the wind blows from the

" east, :

cbb. Landscape

The effects of this project on the surrounding landscape was qualitatively evaluated
with due consideration of the present land use in the vicinity of the proposed final
disposal site.

-~ Peninsula de Chiltepe is the only scenic spot near the proposed landfill site.

The small hill within the. proposed landfill site is used as waste covering and dike
- construction material. The disappé.arance. of this ‘hill after the disposal site is
- completed will hardly. affect the surrounding landscape.

cc.  Environmental Protection Measures

Although these activities are judged to have little impact on the surrounding

.environment, the following protection measures are necessary to further minimize
- ..whatever impacts they may bring about. .-



- cea.’ Bad Odor -

Although the gencration of bad odor is incvitable it can be minimized by the proper

~operation of the leachate circulation system and avo:dancc of stonng lcachatc for
long pcnods of time. -

! : .ecb. Landscape

“The followmg arc the proposed cnvnonmenml protectlon measures:

- Exccutlon of daily covcrmg of waste to restrict exposure of waste.
= Turfing . or plantmg on the slope to- creatc harmony W‘lth surroundmg
- landscapc -

od. Eeonomic and Financiai Evaluation

: cda Economic Evaluation (Qualitative Evaluation)

: 'Thc use: of a sheet lmmg to upgmdc the- lcachatc treatmcnt systern will require
: addx_thnal expenses but will bring about the following advantages: -

" Prevent contamnination of Managua: Lake
- Improve public health
- Preserve groundwater guality

The followmg effects are cxpcctcd from dally wastc covermg act1v1t1cs and the
construction of a buffer zone:

- Prevent waste scattering
—  Sanitation of the dlsposal site's sun'oundmg cnvironmcnt

The managcmént and opcratioh of the final disposal site u’ndcr i_ndcp'cndent fund
reserves would inevitably raise the tipping fee, which in turn would result from
illegal waste dumping. Therefore, a new lcglslatlon should be formulated to pmvcnt
illegal dumping.

¢db. Financial Evaluation (Quantitative Evaluation)

If the forcign portion of the inmal investment for the ‘construction of the new

landfill site is subsidized by foreign entities, the estimated FIRR would be 29.6%,

thereby making the project financially feasible, If the project is financed by loans, '
. however, the FIRR will only be 1_.5%.' Nevertheless the financial cvaluation of the
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. operation of the ANPLS from 2011-2016, which took the construction of leachate
- -treatment facilities (samtary landfill lcvcl 4) into account, showed an R/E of 0.83,
-:w1th a 0% discount rate,.

S, feasibility Study should bc_carricdout again concerning the operation of the final
- disposal site after 2011 to confirm -or determine the feasibility of constructing

treatment facilities.

d.  Project for the Improvement of the Los Cocos Workshop

.. da..  Social Evaluation

The outcome 'is rather difficult to-evaluate quantitatively since most have strong
* psychological components that are sometimes immeasurabie. Qualitatively, the

improvement of the Los Cocos workshop is socially feasible because it will greatly
contribute to the establishment of reliable collection services.

o jdb.- .. Environmental Evaluation

_ Conclusively,' this project -will not have a significant impact on the surrounding

environment, Because the traffic volume increases when the amount of waste

~..generation increases; the following environmental protection measures are pro-

.- posed:

— . To assign a traffic rcgulator at the cntrance and exit of Los Cocos to ensure

traffic safety;
- To educate vehicle drivers and heavy equipment operators on safe driving
~and proper equipment operation; - .

-  To select equipment that has minimum effect on air pollution, noise

generation and vibration.

dc. Economic and Financial Evaluation

- dea. 'E¢0ﬂ0.lﬁic Evaluation .

i Qhantitative _ Evaluation

- The improvement of the workshop will lengthen the life span and improve the

operation rate of collection vehicles. The improvement of Los Cocos workshop is
necessary to reduce the collection expenses of the private collection company. At

the same time, it will guarantee an improved and reliable collection service.
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:The: quantitative: cvaluatlon of the pm]cct for the' mprovcmcnt of thc Los. Cocos

‘workshop indicates reduced investment. and O&M -costs which will help increase
collection cffic:lcncy due to thc prlvatlzatlon of ‘services. The: cfficncncy of
' coltcct:on services is said to improve gradually, through pnvatlzatlon, between

2000 and 2010. This improvement is ‘expected. to bring about C$6.0 million in

2010, 30% more than the 1994 figure. “An EIRR of 12.5% was calculated using
. mvmtmcnt and O&M as expcndltum, thcrefore the prOJect is’ Judged financially
feasible.

ii. - :Qualitative Evaluation .- .
The improvemént of the Los Cocos workshop is: expected to ralscthc efficiency of

ALMA's collection vehicles and street swecping services. Moreover, the provision
“ofa collcctlon serwcc at regular mtcrvals w1ll increase thc mndcnts' w:llmg,ncss

o pay

dch. Financi'al Evaluati(m

“The calculatcd R/E until 2010 only amounted to 0. 82 ‘ata dxscount rate of O% The _
calculation was made assurning that investment is subsuhzcd by forclgn grant aid,
* which can be cons1dcrcd as revenue as. well '

As previOUSly discussed in‘thc economic ei/aluation section, the improvement of
the workshop is cssential for the smooth operation of cleansing services in
Managua. Therefore, this project is financially feasible when evaluated jointly with
the collection and public area cleansing system improvement project.

e Project for the Promotlon of Public Awarems, Cooperation and
Participation - R o

ea. Social Evaluation

The public awareness, cooperation and participation promotion prdjcct is.fcasiblc

socially because it is very important to the successful executionof thc other three
priority projects.
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. .eb.. Economic and Financial Evaluation

. eba. | Economic Evaluation

i Quantitative Evaluation

- The project for. the promotion of resident participation and cooperation will curtail
the cleansing costs as the amount of waste illegally dumped along strects, parks

and channels will be reduced and collection services in Collection Area B will be
efficiently carried out. It will also reduce the solid waste collection and disposal
cxpenses through the rcductlon of waste discharge volume.

P 'I’his project was also evaluated to increase the area B residents' willingness to pay
.. as‘a-direct result of the reduction of illegally dumped waste collection costs. ‘The
. reduced amount of illegally dumped waste is equivalent to waste amount generated

in a day for a span of four months. The implementation costs of the public
promotion project is 0.8% (1 day/ 120 days} of the cost curtailed from illegally
dumped waste collectlon service. : :

.- Considering the. above . benefits and costs for the preparation of promotion
.. pamphlets and video programs, including personnel, transportation and material

costs, the p_r_o_]ect is ﬁnanmally feasible with an EIRR of 34.0%.
fi. Qualitative Evaluation

Public participation and cooperation will be promoted in generation sources,
including Area B, and is expected to have the following effects:

~  Increase willingness to pay
—~  Promote recycling activities
- Attract tourists '

- ebb Fiﬁanci_al Evaluation

This project is. impossible to. evaluate financially because it does not have any

- direct. revenues. Neverthelcss,' the implementation of this project is considered

. -feasible when evaluated along with the collcctxon service improvement and public
©-.area clcansmg pl‘O_)cCtS
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. The Combined Overall -nnan&al Evanuuonorsrﬁoﬁty Pi‘ojects

fa. Combined Overall Financial Evaluation of the 3 Projecis Pivposed for
- Area B :

The unprovement of collection’ services and Los Cocos workshop and the
promotlon of public participation and cooperatlon wﬂl be ﬁnanmally feas:blc if -
- their mltlal investments are subsidized by forelgn cntltm Takmg thls assumptmn
into aocount, the FIRR was calculatcd at9. 0% :

tb. Financial Evaluation of Private Companles l'or Coneession

: Thc FIRR of pnvatc comparies is csttmated at 7.7% cons1dcrmg that the cleansing
- service they will render will be 30% : more efficient than' ALMA and that they will
o be grantcd 60%  and: 30% nppmg fee' dlsoounts for 2000—2004 and 2005-2009
respectlvely x Ca -

l'c. Area A-Financial Capability

- The gelieration'sourccsrin Area A are financiélly capable of paymg .thc_ imposed

. collection fees, which will also partly subsidize the cleansing service expenses in

Area B. The collection fee until 2009 is estimated to be within 1% .of the income
of households in Area A.

The leachate treatment facilities will be upgmdcd to. lcvcl 4 in thc year 2010 for
"the new ‘landfill site and will ‘therefore, sllghtly raise the collection fees imposed
on the residents. . Therefore, it is necessary to review the projects' financial
evaluation after 2011 as mdlcatcd in the financial evaluation for the ANPLS?
construction project. ' ' :

fd. Municipal Financial Capability

If the initial investment cost is financed by subsidies from the central government:
or grant aid from foreign countries, part of the collection fee will ‘be reserved
‘internally as funds, which will enable ALMA to shoulder the budget for the second
- and third investments. Accordingly, ALMA's share in the " cleansing service

~ expenses will gradually decrease from C$19.2 in 2000 to 13.2 million in 2010, By
1998 and 2010, this cost will only cover 76% and 3.4% of ALMAs budget; the

former is the highest-amount to be ever appmpnated for. cleansing services by -
- ALMA. S -

Conclusively, ALMA's self-sustainability régarding MSWM 'equ:nsé.s has been
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proven.

- . If a loan is used to cover.most of the initial investment, ALMA will end up deep

in debt, because instead of saving the waste collection fees for the 2nd and 3rd
investments, they will be used to repay the loan. And since ALMA will have no
reserves to finance the 2nd and 3rd investments it will be forced to obtain another

- loan, conscquently owing the bank a total of C$ 300 million.

_Implemehtﬁtion Plan

o iject Executing Bodies

The 4 projects w1llbe implemented by the following:

Improvement of Collection System: -~ ALMA
- Construction of the ANPLS: ALMA

1
2.
3. Improvement of Los Cocos Workshop. - ALMA
4

‘Public Promotion: =~ ALMA

b. lmplementatioti Schedule

. “The: p'r{)p(’)scd;implemcntatioh schedule of the 4 projects is shown in Figure 4.3a.

¢. . Financial Plan

ca. Financial Sources

Table 5.3a Financial Sources -

' (unit:C$million)
| mmmmmmmmam L T

o ' o _ 1998 1999 2000 Tolal==1

| Total nvestment Required | 9589 | 10377 542 27508 |

© Foreign:Aid .. o - 819 907 0 o - 178.26

Loan - - 542 | 0 7542
I Municipality 10.70 10.70 - ©21.40

. S
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_cb. Foreign Aid

: 'Forclgn ald will be ncccssary for the procurcment of cqu:pmcnt hstcd in. Table 5 3b
_;:and thc constmctlon of the ANPLS and workshop .

: :-.-..;Tablc 5 3b Equlpmcnt and /or Constmcnon Camcd Out by Fore:gn Aid

Projecl =

o Equ:pmem Conslmchon 7‘
L Impmvemenl of Collection Service | Collection Vehicles for Collection . | ~ _
and Public ‘Area Cleansmg AreaB '
2, Construction of New Sanitary - Heary Equ:pment for ‘Dsposal Dne Dtsposa] Site (for
Landfill a1 Acahualinca Use _ Phase I)
'antenance qupmem for Building of Workshop

3. Improvement of the existing Los
Cocos Workshop

Workshop

4. Promotion of Public Aearenéss, _
Cooperation and Participation -

Equipment of Promotion of Publ.lc .
‘Coopeération (S!auon Wogon, Eideo,

Set, etc.)

Foreign aid w1li also be. used to cover thc forc:gn currency pomon rcqu:red until
2000, when the new collection system commences. R

ce. Loan

e
I_,,}.!

A loan will be made to cover the enormous cost involved in the procurement of
equipment to be replaced in 2000 and equipment necded to cope with the increase
in waste volume. On the other hand, private companies would find it difficult to
obtain loans because they are still quite small. The loan condition was assumed as

follows:
Repayment period 10 years
Arival Interest 8 %

-ed.. ALMA

ALMA will cover all cxpénses within Nicaragua that would result from the.'unpon
of equipment procured by foreign aid or loan. And ALMA will supply the budget

~ equivalent to the local portion of the constructlon cost of the. ANPLS and Los
Cocos workshop ' :
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2 Prbjects .

1996

1997

1998

1999

. Collectlon Improvamant

| (1) Preparauon

| '"""(3) Tender

__ ":"'"""(5) Delwery of equrpment
: (6) Operatlon

|11 Procuromentof Equipment | | | | |

Investment total

32.03

35.17

47.14

2. Constructnon of ANPLS

| 21 Dtsposal Slte Qonstructton

) Preparation

| @ Landacquistion
(3) Detailed design

| (4) Tender

L I N

L Sub-total '

. 161.39

61.39

.f 22 Procurement of Equupment | _ ' _

(1) Preparatlon

7'“7747(3) Tender

. ......,_(4) Manufactunng o equ|pment'm

(5) Delwery of equnpment o

(8)C Operatton
~ Sub-otal

Investment cost total

61.39

'Figurcf:_ 5.3a(1):: Implementation Schedule - (Unit : million C$)
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-. “Prjos [1o0e[ 107 1oee[ 1008 2000
13 ImprovementofLosCooos . T e e TREES! I
| Workshop |

BEL Construction of Bu:lding T
“@betmieddesign || LT

()Tender o
@Constuetion " LT e

."“."'--':"(5) Opefaﬂm | | o e

182 Prowrement of Equnpment |
._(1) Preparatlon

| @Detsieddesign ||
(3) Tender R |-

f (4) Manufactunmg of equipment __ o

(5) Instanation of equnpment | b=
6 Gperaion R s —
. " Sub-total IR Sl 268
| Total 1 aa2|708]

4. Promotion of Public Partso:pat:on | "

mmpamnon e S
(o) Dotaleddesin ||
e e e

) Mamutactirng o sqipmant |~ | ==

~ (5) Delivery of eipment S R IS (S |
 Osraiicn B N

CTotal | | |oes| |

Figure 5.3a(2) - Implementation Schedule - (Unit : million C$) -
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6;1.‘"5' :

GENERAL RECOMMENDATIONS FOR THE IMPROVEMENT OF
MEDICAL SWM AND ISWM

Study on Medical SWM

a Fmdings

aa. Govemment Organization and Collection Service

MINSA is the solc organization responsiblc for thc management of medical wastes.
ab. Medical Waste Collection Service .

There are no government organizations providing waste collection services to the

- medical institutions of Managua, forcing most of these institutions to burn refuse
“at their premises or dispose medical wastes at the final disposal site through

municipal collection services. Furthermore, the staff of medical institutions are
unaware of the impo:tanéc of scgregating medical- waste from municipal solid
waste, indirectly putting the health of collection workers- and scavengers at the

. disposal sitc ‘at risk ‘as both wastes are collected, hauled and disposed at the
g Acahualmca landfill site. : :

-:_ LACy Incinerator Installatio‘n Program

EU apbmved the piogram for the installation of incinerators in ALMA for the
treatment of Medical Waste in December 1993. MINSA completed the first

+detailed survey phase on the future establishment of an incineration system for one

month, from November to December 1994, and conducted the second survey phase
for another month in February of 1995,

ad. Necésslly of Education Programs for the Staff of Medical Institutions

: Although ‘municipal collection services are theoretically provided only for refuse,

the municipality also collects domestic waste mixed with medical waste. The
mixed condition of the wastes only proves the negligence in the part of the waste
producers. The use of incinerators to treat waste would extremely require waste
segregation consndenng the conscquences that could seriously result from non

e segmg,atmn

A one month staff cducatlon program was camed out nationwide from January to
" February 1995 in accordancc with the incinerator installation program.
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6.2

- 'b. General Reoocndations on Medleal SWM

MINSA will mtroduoc the medical waste mcmcratlon systcm to all thc medical

institutions in Managua in December 1995. In aooordancc to tlns, education
programs prepared by EU were carried out with the staﬂ' of medmal lIlStltuthllS in
November 1994

" The incineration of infectious waste can only be madc poss1ble if Mcdscal
Institutions abide by the collection system established for medical waste. ALMA
~and medlcal institutions should promote th1s system to ensure good samtary
'.oondltlons a : R Pl

Study on the Present Industrial Solid Waste Management (ISWM)

Findlngs

c o Bl Laws and Regulations

Nicaragua has no laws on groundwatcf and environmental proicction, and neither
does it have water quality standards nor guidelines:for the disposal of hazardous

and industrial wastes. - Although the Environmental Standards and Guidelines of .
 international orgamzatlons like WHO and UNDP are. bcmg enforced in the country
in licu of national laws, they are not compcllmg cnough to cope wnth the conditions

prcvallmg in.Nicaragua.

The laws and regulations in effect in Nlcaragua are very lenient. Penalt_ics or
punishments are not 1mposcd ' ' '

ab. Administratlon and Organization

Industrial waste management is associated with maxiy govcmmcnt organizations.
However, no particular mvcstlgatlons are carried out for the dlsposal or treatment

- of industrial wastes.

ac. Generation of ISW

ALMA statcs that the annual amount of industrial waste dlsposod at the Acahual— _
inca disposal site totals 13,000 m’, Thcrc are no data that would substanttatc thc _

figure however.
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SR | .Ch’séiﬁc’aﬁbn of Factories

. Factories located in Managua are classified as cither of the light industry category
or factories of small scale enterprises.

ae. Collection and Haulage

ALMA provides collection and haulage services for the industrial wastes of

factories but with the exclusion of hazardous and toxic wastes. The collection fee
" charged by ALMA to factories are based on their sales taxes. There are factories,
-~ however, who do not pay the collection fee. -

- af.. Final Disposal

- Industrial wastes are finally disposcd of at the Acahualinca disposal site through
the collection services of the municipality. On the other hand, ‘the disposal
methods of non-paying institutions are quite difficult to determine. Many are
presumcd'to use the Acahualinca disposal site; while others are presumed to dump
their wastes illegally along the roads on the east and south sides of the Managua
.. International Airport (Augusto César Sandino).

b P .Gene'ral Remmm¢Mations
ba. Necessity of Further Survey

.Although there .are approximately 2,100 factories in Managua, the questionnaire
‘survey -could only be conducted on a limited number, due to time shortages and
. lack of a reliable list of factories.. Since there are -various kinds of factories that
“generate different kinds of waste of cbursc, the survey should be conducted again
after a complete list of cxisting'factorics is prepared.

bb. Laws and Regulations

“ A legislation which promotes cconomic incentivesshould be formulated to support
- efforts geared towards minimizing - the production of industrial wastes and to
. promote the use of pollution control equipment.

" “The Environmental Impact Asscssment should have its own legislations in order to
define the precise role of the different government agencies involved in its

-implementation. - Coordination shall be sought between MINSA, MARENA and
ALMA when producing laws, regulations and guidelines regarding industrial waste,
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bearing in mind the hicrarchy of the laws, ordmancm and gilidclinw.,"so. to avoid
conflicts on environmental legistation. The control and enforcement system to

~ climinate: ﬂlegal dumping: of ISW-shall also.be cstablished urgcntly in: eoopexanon ;

-w1th various agencies oonccmcd
be. Ad_ministration and Organizaﬁon--_ SESRETRE
" bea. Administraﬁve Structure
| An adnnmstratlvc structure whlch ensurw a éroéer IéWM shall bc wtabhshed by

clearly defining the roles of each organization concerned: ‘Coordination. shall also
be sought between the different levels of government and the different governmen—

tal agencms, in the law enforcement activities related to mdusmal waste manage— |

_ ment. ALMA shall cooperate with the National Government authorities mamly on
. matters related to nuisances and hazards to thc people that rcsu!t from mismanage—
. ment’ of industnal wastes. : -

-bcb.- :Pla_ns and -TRhﬂOlog)' :

Guidelines and plans should be rnadjcwith regards to industrial waste nianagémcnt
* to serve as a standard the enterprises have to comply with. It will be essential to

review personnel disposition within the administration and organizatiori' and .

increase the staff responsible for industrial -waste managcmcnt -and then conduct
necessary training courses.

Furthermore, the administration is re_quired to have tcchniéal knowicd_ge (in

discharge, treatment, recycling, disposal methods, etc.), collect information an_d
develop new techniques. The administration has to transfer technical information

to ‘enterprises and provide thcm with tcchmcal aid through subs:dlcs and other
schemes. : : : : '

bd. Reduction at Generation Source and Récycling

Although the generation of ISW ié not large, it is necessary to control the
generation and discharge of waste, and to- further reduce. the amount through

recycling. Enterprises should develop processes which would enable the t_rcat_rncht
of industrial waste at generation source. - It is'ncccssary that- cntcrpriscs examine
the raw materials they use and take necessary steps that would mmgatc envx-
- ronmental pollution caused by their waste. : :

In addition, all cntcrpnscs are rcqulred to plan the unhzamn of thcsc recyclablc

matcnals and 10 increase the means for. thcxr use.
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be. Generation of Waste
bea. Inventory System

_ Each factory shall submit to MARENA and ALMA information on the characteris—
tics and amount of industrial waste they generate. The information can be used for
the management of industrial waste. ‘Inventory system is effective for supervising

& : ISWM. Therefore, precise registration and continuous updating of inventories shall
be implemented.

 beb. Segregation of Hazardous Wastes

TR _Dischafgcrs should try to separate hazardous and non-hazardous wastes in order
- to reduce the amount of hazardous industrial sohd wastes to be disposed of and
facxlltatc waste reuse and recycllng

bf. - Treatment and Disposal

Basic treatment and final disposal methods needed for industrial wastes are

chemical treatment such as ncutralization, oxidation’ and "rt':duction, thermal

- treatment such as incineration, and the construction of a separate landfill site. The

* I 'charactensncs of mdusmal sohd wastc are so vanablc that it is ncccssary to ﬁnd

point of view.

In many cascs the most convenient treatment and final disposal method is the

construction of a separate landfill site, because the cost is relatively low., The

" central government may be fequested to construct such facilities for the sake of

environmental protection if it is very difficult for the private sector to acquire the

land and funds necessary. An environmental impact assessment is necessary prior
*to'the construction of an industrial waste disposal site.

bg. Supervision and Advice

Appropriate supervision and sound advises from the central government are most
" important to steadily implement industrial solid waste management.” It is, therefore,
‘" ‘important to primarily analyze and improve administrative capacity, then conduct
“inspection and give advises on the operation of the storage, transportation and final
disposal of industrial solid wastes. In addition, the ISW shall be clearly defined by

the central government (MARENA)
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7.1

CONCLUSIONS AND RECOMMENDATIONS . -

Conclusions

2.  MSWM Master Plan - -

. _Go'al' |
_’I‘hegoalofﬂchSWMMaslchlanls R -
'Development and Realization of a Beautlful and Samtary Envmm—-.

" 'ment in the City of Managua towards the 21st Century through
. Citizens' Participation and Establlshment ol’ Self-sustamable Solid

Waste Management.
ab. Technical System

aba. Collection System

| The fol.lowihg collectit)h systcms shall be lll)ro\'fiided in. ordcr to cxpand the '

collection area and supply effective collcctlon service to, the whoic urban area in -
Managua Clty

Arca A:  Curb colicction system using compactor trucks -

Area B: Container collection system using hoist trucks or bell colj@ction system
using compactor trucks '

Large gcncration_sourbcs: Container collection system using hoist. trucks or
compactor trucks with container

abb Public Cleansing

Manual strect swccpmg and park green area clcansmg should bc mplcmcntcd
continuously in the Study Area to counter—act high uncmployrncnt ratio,. Container
collection is rccommended for public clcansmg to mcrcasc oollccnon efficiency and
maintain cleanliness.
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abc. Construction of Sanitary Landfill in ANPLS (Acahualinca Newly
Proposed Landfill Site)

~‘The  installation -of water treatment facilities in ANPLS for leachate control is
desirable, but because of the enormous capital it would require the following
phascd-—mcasurcs for lcachate control were proposed instead: -

- YearZOOO 2009: Samtary Landfill Level 3
- leachatc circulation system
"_the installation of liners for seepage control
the mstallatlon of - leachatc collection, cuculatlon and monitoring
fac111t1cs

- Yer 2010: Sanitary Landfill chel 4
. lcachatc treatment system
- the mstallatmn of leachate treatment facilities

abd Equipmep_t Operati_qn & Maintenance

The existing Los Cocos Workshop shall be improved in order to carry out
preliminary maintenance of vehicles and equipment for cleansing services to be
carmried out by the Public Cleansing Office.

" b Institutional System
o bd | Admlmstratlonand Ol'gapizaﬁon

ALMA will remain in charge of the Solid Waste Management activities through the
PCO. The proposcd new PCO organizational structure includes the following new
roles:

~~  waste collection in Area B
- operation of ANPLS
- operation, management and pcriodic maintenance of vchicles and
| equipment for cleansing service
.~ supervision of private companics
i - ... ‘street sweeping service : :
' - L cuordmatmn of related departments on. env1r0nmcntdl education
B programs - . '
. - . control of revenue and cxpcndlture for cleansmg service .



* The partial privatization of MSWM IS proposed in aooordancc with the policies of
“ the central: govemment and the mumc:palny, and is. shown in: Tablc 1. 1a '

Tablc 7.1a Proposcd anatlzanon Systcm

Generation sources R ExecmmgAgency O :'Reﬁienuesontcesfot ALMA

Collection Area A _ P_:i_\'rat_e (Concessnon) _'-Lwense Fee -
’ ' R ﬁ_. “Renial Fee
| -Tipping Fee

| cotlection Aea B [ AL | waste Fee (partially)

Large Amount Waste Generation M. o :Waste Fee -

Street Sweeping " [ ALMA . ° | (Property Tax)

Direct Haulage o .| Tipping Fee

As a means of achicving the goai the collection services in arca A w111 be
pnvatlzed in a phased wis¢ manner as shown below

~ 72000 - 50% of houscholds in Collcction‘Ar'éa' 'A' -
~ 2010 - 100% of houscholds in- Collection Area A :
- The contract between private companies and ALMA obllgw the former to
use the collection and haulage vehicles and equipment of the latter for a
monthly fee. Private companics are also reqmrcd to pay ALMA for the
~ license that would authorize them to carry out cleansing scrvwcs
-~ Private companies are required to pay wastc nppmg fccs to ALMA, who m
’ -tum gives the followmg incentive:
for 2000-2004 . a60% dlscount rate’
2003-2009 a 30% discount rate
after 2010 None

‘be.  Legislation

The establishment of proper and sound legislations on Solid Wastc'Managemc'nt.

is an urgent need in Managua, since there are no Sanitation Codes particularly
dealing with this subject. The Public Cleansing Code shall basically define the -
different types of wastes produced in the city and dctcnnmc the responsibility and -
means for storage transportation, treatment and disposal’ by waste category. The -
Monitoring system for illegal dumping of waste, which was started under thc_:_

supervision of MINSA, the national police and ALMA, is not carried out
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'ﬁdcquatcly-and effectively. Since it .is very important for the sanitation and

beautification of Managua city, it should be restructured with the roles and

. responsibilities of concerned government bodies clearly defined. The system
+ . should also be clear of its rules on violation.

" bd.  Training Program

Training programs should be organized to develop and hone the skills and
- capabilitics of the personnel in all the department levels of PCO. These training

programs should be operated in cooperation with INATEC. It would also be a good
idea to send managers and engineers to training courses and seminars held in

~ncighboring Latin- American countrics by the Pan American Health Organization
* or the Inter-American Environment and Sanitation Association.

- be.. ' Public Cooperation

In order to gain resident acceptance for the proposed solid waste management

. system, a public education program should be established. The program wil

involve activities promoting public coopemtmn and participation and will enlighten
the publlc on sanitation.

Public cooperation will be achieved through the following:
.-~ negotiate with residents through community organization
-=. offer a reliable solid waste management system -
.= .sanitary education through community activities and school activities

- handle public complaints against solid waste management - -

At 'prcscnt; DEE is carrying out a sanitary education program. Sanitary education
~ programs carried out in cooperation with related government agencies, i.c., PCO,
- DO, are usually successful in achieving public understanding and cooperation,

bf. Financial Plan
In order to secure an independent financial resource for the cleansing services in
2010 proposed in the Master Plan, the following should be considered:

i . Establishment of a "Bene_ﬁciarj Pay Principle”

"Bcncficiary Pay Principle” ~ beneficiaries of collection services pay ALMA waste

- fees in accordance with the fee for the final disposal of waste. Residents in
; collection area A pay waste fees to private companies, who pay ALMA rental fees

for the use of vehicles and cqu:pmcnt for household waste collection and haulage.
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"I‘hmc pnvatc oompamcs also pay: license . fees: based - upon thc service’ it wm :
- consigned to do by ALMA and waste_ tipping fees at-the disposal ‘site. ALMA

- collects tipping fees from the pnvatc compamm ‘which dlrcetly haul-waste to the

disposal site. ' ALMA collects waste fees from the residents in colioctlon area B,

.~ based upon the "Beneficmry Pay Principle”; the bulk of the fec however is covered
by large generation sources, residents of collection area ‘Aand ALMA itself due
to the poor ﬁnanmal condmon of arca B res1dents

i Imposition ot fees in acoordance with the economic shnding of the

residents

e -As mennoncd prcv:ously, ALMA collocts a part of thc wastc fcc frotn the residents

in collection area B based on the results of the survey-on their w1llmgncss to pay".
Also, the waste fees collected from residents of area A are used not only to cover
a portion of the required expenses for the collcctmn scmcc, but also’ to subs:dlzc
the cxpenses for services area B :

‘ Thc Area A res:dcnts are. consxdcred capable of paying the: unposcd waste fee
which is only within - 1% of cvcry household income w1thm thc area.

ifi. Appropriation of l'unds from the general budget of the Municlpality

To rcallzc the - priority- pl’O]CCtS by 2000, the mltlai mvcstmcnt cost should be.

covered by subsidies from the central government -or grant: aid from foreign
countries. Accordingly this will gradually decrease ALMA's expenses from C$19.2
million in 2000 to 13.2 in 2010. From 7.6% in 1998, the highest figure ever,
ALMA will only have to allocate 3.4% of its budget to cleansing service costs.
Thcsc values prove ALMA's capabxhty to ﬁnancc the cleansing services.

The financial sources and money flow of the fec collection system arc shown in-
. Figure 7.1a, The fee tariff estimated for cach wastc gencranon source is shown in

Table 7.1b.
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_ ‘ License, Rental and Fee
) " WetmFe o A
Cullection Area B 6 ,_, Community T
_' - Subsidy L
e G, e Fee
Source | M
SR Weste Foe
s_msvmplng - = A
— Wasto Fee
Direct Halage
| Figure 7.1a Financial Source and Money Flow of_ the Fec Collection System

Table 7.1b Fee Tariff

Description 2000 | 2005 w0 |
Waste Fee * | Collection Area A (C$/month/household)
Residential (A) 64.3 1408 | 1619 191.1
Residential (B) 238 52.1 59.9 707
Traditional - 10.0 21.9 252 29.7
Popular 7.5 16.4 18.9 223
Collection Area B (C$/month/household)
Bell Collection - 2.00 438 6.50 8.00
Container Collection 1.00 2.19 3.25 4.00
Commercial & Companies (C$/lon)
Collection 175.1 6122 [ 6551 7413
I Tipping Fee | Direct Haulage 27 9.2 99.2 112.3
S

4

Wasle fee includes tipping fee




¢ | Phased Implem’eﬁ.thtion' Plan

The mastcr pian shalt covcr a pcnod of 15 years, from 1995 to 2010 “Upon -
_ consideration of the limited Iesources of thc mumc:pahty for SWM, the goal of the

g m_astcr p!an shall be pursued in a stepwlse mann_er (Refer to Table 7. 1c)_

Table 7.1c Target Years.

Plan_ ol Peid : 3

. Master Plan | 9520100
- Medium Term Improvement Plan ‘ 2001 - 2010

Short Term Improvement Plan for | = -1997 2000
Feasibility Study !
Immediate Improvement Plan _ presem = 1996

ca. lmmédiate Improvement Plan (pment—l996) 3

Table 7.1d shows the concretc measures to be taken in order to attain the targets
- of the Immediate Improvement Plan. -




-

Table 7.1d Concrete Measures to attain the Targets of the Immediate Improvement

Plan

Targets (Improvement)

Congcrete Measures

1 Teduncal Improvement.

11
12

13
14

1.5

To improve collection efficiency
To establish the system for collec—

© 'tion area expansion -

To establish the system for the
sanitation of the area

: To s.amuzc the p'esent Acahualmca

chspos.al site -

To execute public education pro—

Erams on sanitation.

- By using data obtained from truck scale

-~ Through organization of community association and
promotional activities by the District Office

- Establishment of waste fee collection system by commu-
nity in squat areas

-  Through organization of commupnity associations and
- promotional activities by the District Office;
- Establishment of funds to improve area condition, Le.
_roads and drains

- Construction of dike

- lmprovement of approach road

- Transfer of techniques,i.c., daily waste covering,
- .. congiruction of gas removal facility

- Education program on sanitation using videos and book—

o ets

-~ Promotional activitics by the District Office and Envi-
ronmental Protection Head Off‘ ice

2. l.nsntunonal lmpmvemcnt

21
22
23

24
2.5

26

SctupanewsecuonmPCO(Pub—
lic Cleansing Office) to fo]low up

- pilot projects

Increase waste fee collection ratio -

‘Commencement of planning and
‘control’ processes

Establishment. of a trauung pmgram

_Establishment of supervision struc—

ture for illegally dumped waste
Initiation of administrative impr-
ovement works

These activities can be camed out by the existing mumcnpai
staff, provided that training is supplied and proper support is
given by the Managua municipal authorities.

cba'

Short Term Improvement Plan (1997-2000)

Selection of Priority Projects

The Master Plan consists of various projects and some will be selected as priority

~ projects to be carried out in 2000. A Feasibility Study will be conducted on the

priority projects shown below which have been selected by the Study Team and

apgroycd_ by :thc C_oo;dinating _Cornmittcc.

-5 Improvemcnt of collcctlon .and pubhc arca clcansmg system

Constmctlon of a sanitary landfill at the proposcd sitc in Acahualinca
Improvcmcnt of the present Los Cocos workshop for maintcnance of

cleansing equipment
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Promotlon of pubhc awarenms coopcmtlon and paquatlon
' *cbb Feasibillty Study of the Prlority Projects
1 . Priority Projects and lnitial lnvestmcnt Cost

| _ “The mmal mvestmcnt costs of the proposcd projects wcrc wtlmatcd as shown in
Tabic 7. 1e

© Table "igi.'-,-mitial' Investment Cost -
S e . Unit:C$ mill,

Projects . ' | Main Contents of the Projects | Initial investment

1.Collection Improvement .| Compactor truck (15.3m’  :10 Units - : 114.33
LRI e e Hoist truck {(7m’) 21 Units

Compactor truck with _

container Lo L8 Units

Container (1m’) o 270 Units f -
s o "~ | Container (7m* 131 Units .
2.Construction of ANPLS | Construction (Phase ) . : 12278 .
P Equipment (Bulldozer, Landill ] 2s79| 14857

R compactor, etc.) | .. 116 Ul_!its_ o _
3.Improvement of Los Cocos | Construction : R R E ] o .
. Equipment (Mmmemmce machme etc)_ R - | - 1150 ' Q

4.Promotion of Public Fducation | Fquipment (Station wagon, vu@e(_} sety | Sn 068 ' '

ii. Project Evaluation

- Social Evaluation

The impacts of the projects were determined in terms of the jobs they will create,
improvement of public. health and suitability of tcchnology to the study area, in
order to know whether they are socially feamblc or not. Consequcntly, the 4
projects were feasible from a social view point.

- 'Environmental Evaluation _

The environmental evaluation of cach pro;cct exccpt for the. promotlon of pubhc :
awarcness, cooperation and partlcxpatmn, was carncd out using the items for .
asscssment set up in the "Matrix for Scopmg by- J[CA Conscquentiy, the 4
projects were feasible from an cnv1ronmcntal v1cw pomt
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- .. Economic and Financial Evaluation

+'The following shows the result of the economic and financial evaluation.

~‘Table.7.1f Results of the Economic and. Financial Evaluation of the Priority
- Projects ' Lo

Financial Evaluation

Cost (O) EIRR jRevenue Expenditure | FIRR by | FIRR of 3
SRR (5] : Project | combined
(%) Projects

Eliminatés cxpenses for { Investment 1), [ 24:1% | ~Waste fec | Investment 1), | 9.8
the remnoval of fHlegally | O&M cost . -License fee | O&M of
dumped waste -~ . L ‘| -Rental fee | vehicles

Curtailment of invest— | investment 1), | 12.5% |- Investment 1), | -
ment and O & M Costs  O&M cost : O&M
#s services of private
concessionaires ae R . o 20
more efficient than the
munidpality's

Eliminates expensés for | Investment 1), | 34.0% |- " {Investment 1), | -
the remoyal of illegally | O&M cost - . |oam
dumped waste '

| Bliminates expenses for’ | Investrment 1), | ~ ~Tipping fe¢ | Investment 1), | 29.6
the removal of Hegally | O&M cost ) 0O&M of
dumped waste i facilities,

: vehicles and
equipment

Nate: 1)Foreign Curvency Portion of Initial investment s assumed to be financed by foreign Subsidics.

- Ovet'ali Evaluation

' The combined financial evaluation of the 3 projects [improvement of
collection and publlc cleansmg system, improvement of existing Los Cocos
worksh()p and promotlon of pubhc awareness, cooperation and participation]
These 3 pro_;ccts‘was carried out due to the similarities in the nature of their
activities. They are financially feasible because the calculated FIRR is 9.0%,

. assuming of coursc that the initial investment cost will be covered by

 subsidies from the central government or grant aid from forcign countries.
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o Financial-Efalmtion"of- Pﬂv’até:.,(iér'npa'hiqs foi‘i éoneession -

“The' pnvatc compamcs were. ﬁnancmlly evaluatcd undcr thc followmg two
assumptlons ' :

aires will be 30% more efficient than ALMA |
N Thc oonccssmnalrcs w1ll bc glvcn tlppmg fec mccntwcs

Inccntivc discount rate 20002004 60% |
lnccntivc discount -ratc _2005-2_009:_ L 30% e

Undcr thcsc assumpnons thc FIRR of pnvatc compamcs is mtnnated at

L 19%. However, “due. to thcse assumptlons, the pnvatlzatlon of the Publnc o

Clcansmg Office (PCO) should be mmcd out with extreme care..

o Financial Capability of Collection Am A

The résidents in collectxon area A are capable of paymg thc lmposcd |

collection fees. The collection fee is estimated to amount only to within 1%
of every household income in coilcctlon area A, regardless of the fact that thc
amount shall panly subsidize thc collcctlon service expcnscs for.area B..

- : Mu;iicipal Financial Capab_ility

If the foreign currency portion of the initial investment cost is financed by
subsidies from the central government or grant aid from foreign countrics,
part of the income from collection can be kept as reserves which will enable
ALMA to shoulder the budget for the second and thll'd mvestmcnts

This is also assumed to gradually curtail the share of ALMA in the élcansing

costs, from C$ 19.2 milion in 2000 to C$ 13.2 million in 2010, Consequent—

ly, lnstcad of appropriating 7. 6% (1998)of its budget for clcansmg costs,
ALMA will only spend 3.4% in 2010. Concluswcly, ALMA is proven
financially capable of carrying out MSWM

Usmg a loan to cover the mmal mve‘;tment cost will bury ALMA decp in
financial debt as the collection fees will be used for repayment, thereby

further obliging ALMA to obtain another loan for the sécond and third |
investment. This will incur a total debt of C$ 300 million. Conclusively, the
initial investment cost should be covered through subsidies from the central -

govemnment or grant aid from forcign entities,
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be. Medium Term Improvement Plan (2000-2010)

Table 7.1g shows the concrete measures for the attainment of the medium term

improvement plan targets.

Table 7.1g Concrete Measures to attain the Targets of the Medium Term Improve~
ment Plan

- Targets

" Concrete Measures

1.To attain 100% collection service

2.To start sanitary landfill with Jeachate treatment
(Level 4) T

Provision of cleansing equipment of good qual—
ity : )

Installation of leachate treatment facilities
Operation of sanitary landfill (Level 4)

bd. Phased Implementation Plan

The phased implementation plan to achieve the MSWM Master Plan for the

Recommendations

. Municipality of Managua is summarized and illustrated in Figures 3.3b and 3.3c.

a. Community Organization for Area Sanitation

The establishment of an organization in the community was proven to be necessary
not only for the execution of collection services but for the sanitation of the squat

- areas as well.

~In order to promote this activity, the section who shall be made responsible and at
~ the same time constitute the present staff of PCO (Public Cleansing Office), DO
-(District Offices) and DEE (Department of Environmental Education) should be set

up in the Municipality. The section will mainly have the following roles:

~ - Educate the community leader
= Execution of sanitary education program

- Coordinate with responsible municipal related offices



b Leachate Treatment in ANPLS .

-The mstal!anon of leachate circulation’ system level 3 in ANPLS was proposed for
2000, while the leachate treatment facilities (tevel 4) was proposed for 2010. The
main factor that contammates the water quahty of Managua !ake is sewage water
:':fromthecnty ' SR : L

‘The formulauon of a Master Plan for the construction of a sewage system in
Managua Clty commenced. In . the: plan the Study Tcam reeommends the
construction of a sewage plant as the most cost effecuve means of treating leachate
mﬂowmg to the lake. It also recommends teachate treatment in the same plant.
ThlS combined utilization of the sewage plant will minimize the c:apltal required
- for the improvément of waste ‘quality flowmg into Managua lake.

. _ Acquisition of Proposed Landfill Site

The proposed landfill site is partly privately owned. Accordingly, the Study Team
requested the Nicaraguan counterpart to carry out any means possxble to acqu:re the
* land for ANPLS construction.

-Based on the environmental study carried out by the Study Team, the proposed area
is the most suitable arca in Managua for the construction of the future landfill site,
which should be as spacnous as possible. - ' '

d.  Composting

In the'Study, the composting system was not introduced as a component of the
optimum technical system of the Master Plan mainly because of a small market for
compost products derived from MSW, Nevertheless, the Municipality experiment-
ed on the manual production of composts under the guidance of a Dutch expert.
Composting is a very cffective measure of MSW volt_imc.redtiction and source
recovery, a practice which consequently extends the life span of the final disposal
site. Therefore, the Study Team recommended the continuous impiementation of
composting activities to the Municipality, rcgardlcss of its ‘present state of
unprofitability, in order to accumulate data necessary to eventually perpetuate the
activity.

e.  Recycling

The recycling system was not 1ntr0duccd as a component of the opnmum techmcal
system of the Master Plan mainly because of a limited markct for necycled goods
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The MSWM system is also not adequately established yet for the introduction of
recycling activities. Nevertheless, recycling is expected to play a very important
role in the future MSWM with regard to the reduction of the amount of waste
'géncrated and conservation of natural resources. The Municipality, thereforc,
should promote recycling activities in cooperation with the central government.

f.  Methane Gas Recovery

"The recovery of methane gas in ANPLS is not included as a technical system
component of the Master Plan mainly due to the reason stated hereafter,

The anaerobic condition of a landfill site usually produces methane gas, but
deteriorates leachate quality. To improve leachate quality, a semi- aerobic landfill
structure with a liner is proposed in the Master Plan,

A study on the production of gas in the present disposal site would necessitate
investigations on the quality and quantity of gas produced, including test boring
activities which are not included in the scope of the study.

g Privatization.

The municipality expressed the need to privatize MSWM in accordance with
central government policies. Accordingly, the Study Team carmried out studies to
determine the most adequate and feasible privatization model in terms of
curtailment of the Municipality's MSWM budget and the waste collection fee. The
Ipriv'atization prdcess will require ALMA to carefully check the capacity of private
companies which may participate in the competitive bidding of MSWM services.
Bidding will be carried out to ensure highly efficient collection scrvices and
minimum municipal cost.

h.  Financial Source

It would be difficult for ALMA to recover the entire cost to be spent on the
priority projects with the waste collection and tipping fee and revenuc from private
concession. The investment costs should be subsidized by the central government
therefore, or with donations from bilateral and multilateral agencies. ALMA must
therefore strive to acquire such sources to successfully implement the projects. All
of the four priority projects are indispensable to the master plan's realization, and
were evaluated as financially _fcasiblc,' ALMA was requested to rank these four
projects in order of importance to determine which should be implemented first, in
~order to balance its finances which will be very rchant on foreign aid for the
-execution of these projects. -
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