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CHAFPTER 10 FEASIBILITY STUDY OF PRIORITY PROJECTS

10.1

10.1.1

This chapter firstly. describes the preliminary designs of the MSWM technical

subsystems, the institutional plan and project cost estimation of priority projects.
Secondly it evaluated the projects and conclude that these projects are feasible.

Preliminary Design of Technical System

Design Conditions

‘a  Priority Projecté :

aa. Phased Improvement Plao

A stepwise approach is necessary to achieve the targets of the proposed Master
Plan in consideration of the financial limitations and difficulties in obtaining public
cooperation. Conscquently, the phased improvement plan is proposed as follows:

i Phasel - 1997-2000
{i. Phase Il  2001-2010

To successfully implement the phase I project, immediate improvement measures
will be taken prior to its commencement.

ab. Selection of Priority Projects

The Master Plan consists of various projects, some of which — those peﬂaining to
technical systems for 2000 (Phase I) — will be given priority. A Feasibility Study
will then be carried out on these priority projects.

The following are the priority projects proposed by the Study Team to the
Coordinating Committee during the meeting on IT/R held in October 1994:

- Improvement of the collection and public area cleansing system
-~ Construction of the sanitary landfill at the proposed site
in Acahualinca
- Improvement of the present Los Cocos workshop for
maintenance of the cleansing equipment
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R Promiotion of public awareness, cooperation and participation. -

The Feasibility Study.commenccd' in January 1995 after the Coofdinating

- . Committee appmvcd the pnonty projects selcctcd by the Study Tcam

3 1.X Details of the Priority Projects P
The details of the priority projects are outlined below:

i.  Improvement of the collection and public area cleansing system
- Extension of collection service area
- Establishment of public cleansing system
- Establishment of adequate operation and maintenance systcm
- Provision of collcctlon equipment’

iil.  Construction of sanitary landfill at the proposed site in Acahualinca
-~ Land expropriation - _
- . Construction of -approach road

- = Construction of enclosure dike

- Installation of lcachate circulation system
~  Provision of landfill equipment

iii. Improvement of the present Los Cocos workshop

—  Construction of workshop building -
- Provision of maintenance equipment

iv.  Promotion of public awareness, cooperation and participation

- Provision of promotional tools and equipment

b.  Design Conditions

The design conditions are tabulated in the ensuing table.
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Table 10.1.1a  Design Conditions

Items

" Basic Concept I

Target Year

Target Area

Population

Service Population

Collection Waste Amount

Strect Sweeping Length

Public Cleansing Area

Disposal Amount -

Sapifary Landfill Level

Distance to landfill from Generation Souice
Waste Stream ’ '

¢.  Key Assumptions

ca. Key éssumptions for design

2000
Managua Municipal Urban Area
1,452,900
1,131,052
759 tons/day
350 km
45 ha
1,038 tons/day
Level~3
8.3 km
Figure 10.1.1a

The preliminary design of the priority projects made use of the following key

assumptions:

Table 10.1.1b Key Assumptions for Design

(- N
Design Iters Applied Unit Remarks
Yalue
1. Storage and Collection
1-1 ASG of Waste in Compactor(s) 0.45 | ton/m®
1-2 ASG of Waste in Container(s) 0.22 | to/m®
1-3 Rate of Operation of Vehicles 0.9 Yo
2. Public Cleansing
2-1 AGS of Waste in Compactor 0.45 | ton/m®
2-2 AGS of Waste in Container 0.22 | ton/m®
3. Final Disposal
3-1 ASG of MSW 1.0 | ton/m*® | After compaction

cb. Annual work days and work efficiency

‘The annual working days are determined as follows:

~ Total days per year
- Sundays
- Public holidays
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— total wo_rkin_g d_ays e 297- dnysl_ye’ar-

The assumcd numbcr of hours for equ1pmcnt use is 8. hours per day, whlle
_eqmpmcnt rate of opcratlon is assumed at 0.9,

e, :Life_ sban"_b'f 'e:qulp"me_nt and facilities

* Table 10.1.1c  Life Span of Equipment and Facilities

| :S_al'vag'e_ Value

Confainérs

Trucks and Heavy Equ:pment
'Machineries

Buildings, Roads, Drains, etc.

Note: The life span of other facilities for the disposal site dependS on the period of théir_ operation.
d . Waste stream

In order to carry out the preliminary design and cost cstima'tigon',- the w_:istc stream
in the year 2000 was formulated and presented in Figure 10.1.1a.
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[MSW] [1ISW]
Generation Gonetation -
1013.0 267.4
v v v
Recycling Discharge Sel-Disposal
26.2 790.4 196.4
. |
y - v v
Direct Cotlection Gollection Direct
3 Haulage Cal Haulage
434 747 116 255.8
SN
20.1
b 4
7 Final Disposal
1037.7
Unit: ton/day

Figure 10.1.1a  Waste Stream Diagram of Managua in 2000
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10.1.2

lmprovqémelit of the Collection and Public Cleansing System

a Discharge, St_bmge and Collection System - . .
aa, Wastes

The wastes dealt with i 1n the discharge, storage, collection and haulage plans are as ‘ '
follows: . ;

- Houschold waste -
- Commercial waste
—_' Market waste
- Institutional waste - -
- Hospital waste (noh-‘-infectiohs)
- — Industrial waste (non-hazardous)
— Strect sweeping waste
~ Park and green arca waste

ab; . Discharge Amount

The waste discharge amount in 2000 is shown in Table 10.1.2.a. _ !

Table 10.1.2a  Waste Discharge Amount in 2000

‘unit: ton/day

Discharge Amount
Type of Waste
-~ Household waste Area-A
40% of Area-B
60% of Arca-B
— Commercial waste Restaurant
Others
— Market waste 339
-~ Institutional waste 29
- Hospital waste (non-infections) 83 ;:]
~ Industrial wasie (non-hazardous) . _ 1.6
~ Streel sweeping wasle ' 17.4
~ Park & green arca wasle _ - 38
. . Total : 758.7
IO
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ac. Storage System

aca. Storage System

Table 10.1.2b  Proposed Storage System

“The proposed storage system is summarized in Table 10.1.2b below.

~— Market wasie
- Institutional waste

- Street sweeping wasie
- Park & green area wasle

~ Hospital waste (non-infectious)
- Industrial waste (non-hazardous)

T A S N I
I Category of Wastes ' Storage System

- Household waste Arca-A
‘ 40% of Area-B
: 60% of Area-B
- Commercial waste Restavrant -
Others

ach. Required Number of Containers

Nylon sacks or plastic bags
Nylon sacks or plastic bags
7.0m* communal containers
Nylon sacks or plastic bags
7.0m* communal containers
7.0m’ communal containers
1.0m? communal containers
1.0m? communal containers
1,0m* communal containers
1.0m* communal containers
7.0m> communal containers

The 'numl_)cf of containers required is calculated as,

Items Required Number of Con-.
tainers
1.0m’> Container 155
127

7.0m* Container
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ad. Collection System

ada. Collection System

The proposed =.¢ollcction system is summarized below.

Table 10.1.2c . Proposed Collection System

- Collection System

Compactor trucks (15,3m’)

_Household waste (40% of Arca-B)

| Type of Waste

Household waste (Area-A)

Commercial waste (Restauram)

Compactor trucks (15.3m°) with
container (1.0m° =

Commercial waste {Others) . .
-Institutional waste -
Industrial waste

Hospital waste

Street swéeping"wasie

‘Ho,isl trucks with o_onhiﬁer (7.0m%)

Household wasle (60% of Arca-B)
Markel waste :

- | Park and green waé!e N

~ adb, Estimation of Requi'red Number _ol' Collection Vehicleé

Thc required number of collectxon vchlclcs was dctcrmmcd based on the
estimated daily amount of waste for collection shown bclow

Table 10.1.2d  Daily Collccnon Amount by Collcctlon Systcm in 2000
unit: ton/day

10 ~ 8

. Daily Collection Amount | - - ' ‘Remarks -
Compactor trucks (15.3m”) 3400
S 298 50% of Area-A by Privatc Sector
5798 ' _
Compactor trucks (15.3m") with 149 Commercial, Institutional, Industrial waste
containct Hift _ '
83 Hospital waste
174 Street sweeping waste
40.6 I
Hoist Trucks 1383 : . :
Told 387 - ' - .
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The required number of vehicles is presented in the following table.

Table 10.1.2e  Required Number of Vehicles in 2000

' _ |
Private Total
(50% of Area-A)
P ' Compactor trucks (153m%) | 32 3 | 55
Compactor trucks (15.3m’) 3 - 3
with container lifi '
Hoist trucks (7.0m*) 20 - 20 I

abe. Other Equipment to be Required for Collection Works

It is necessary that the collection vehicles and road maintenance equipment should
function cfficienﬂy. The collection routes in Area B get easily damaged by heavy
rain and become impassable as a result. In order to continuc collection services
even under bad weather conditions, these routes must be kept well maintained at
all times, and to do so would require the procurement of road maintenance equip-

3  ment

' In addition to the collection vehicles, the procurement of the following cquipment
~ was proposed for road maintenance:

(1) Wheel Loader (0.7m’ class) 3 units

- removal of obstacles on the road
- spreading of filling material

(2) Dump Truck (8m® class) 6 units

~ transport of filling material
-~ haulage and disposal of removed obstacles

(3) Motor Grader : 1 unit

- road surfacing
- earth drain construction
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@ ‘Pickup - . Gunits

- - inspection’ and-supervision of collection works

ade, Reqinii-ed Number of Driiers:and Couéctdrs'

Thc present

dlsposmon of collection crew w1ll be adoptcd (1 driver and 3 workers

pcrcollectlon veh:clc) e e e ’

Table 10.1.2f  Required Number of Drivers and Collectors

| I Position ‘| Number of employees

Drivcr': [ P

. 94

Collector |

282

b Public C:I‘e#ns'_ing Service

Public cleansing services consiét of street sweeping and park 'énd'grcen area
clcansmg works, The administration of these services is proposed under thc same !
orgamzatlon mentioned in the institutional recommendation.

ba. Street Sweeping |

baa. Sweeping Sysﬁm

The present manual sweeping system shall be continued due to the following

Icasons:

high unemploymcnt rate in the Study Area

poor road conditions such as relatively narrow streets, low asPhalt and

concrete pavement rate, poor condltlon of stormwater drams and curb

stones, lack of parkmg areas, efc. _ . : i

bab. Storage System

As for the storage of swept waste, the use of 1.0 mj pbb_lié containers is pro .
p O pub Nial P
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bac. Required Equipment and Workers
i.  Proposed Sweeping Length and Amount of Waste to be Swept

The target length of streets and the amount of waste to be swept are shown in
Table 10.1.2g.

’ Table 10.1.2g  Length and Waste Amount for Street Sweeping

street length 350 km | I
waste amount 17.4 tons/day I

ii. Required Number of Equipment

i

The number of containers rccjuircd to store swept waste is calculated using the
same method used in the previous section and presented in Table 10.1.2h.

The number of vehicles required for the collection of swept wastc is also calculated
'~ in the manner shown in the previous section. A pickup was added to the proposed
number of vehicles for inspection and supervision. '

iii. Required Number of Sweepers

The required number of sweepers is calculated in accordance with the following
assumptions and is shown in Table 10.1.2h:

- Capacity of a sweeper: . - 0.5 km/day .
= Frequency of sweeping: twice a week

Table 10.1.2h  Required Number of Equipment and Sweepers

ltems Required Number I
1. Equipment _ _ . _
- Compactors (15.3m”) with Container lift 2
- 10 m’ Containers ' 115
- Pickup 1
2. Personnel o _. _
- : Sweepers : ' 234
L — I T
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bb. Parks and Green Area Cleansing- - =~ -
bba. Cleansing System_-- o

" The present manual cleansing system shall be contmucd due to- the same reasons
presented for strect swecping services. '

bbb, Storage System

As for the storage of park and green area waste, the use of 7. 0 m pubhc containers
is proposed _

bbe. Required Equipmenf and Workers
'i.  Proposed cleansing area and amount of Waste

The targe_t area for park and green arca cleansing services and the em9unt of waste
are shown in Table 10.1.2i. |

_ Table 10.12i  Arca and Waste Amount for Park and Green Arca Cleansing

IArea' 45 km

LWastc amount | 3.8 'tens/day

it Required number of equipment

The required number of vehicles for coliection of park and 'green area waste is
calculated in the manner shown in the previous section and is presented in Table
10.1.2§. A pickup was added to thc proposcd number of vehicles for inspection and
supervision. :

iii. Required number of cleaners

The required number of park and green area cleaners is cakculated in accordance
with the followmg assumptlons

= Capacity of a cleancr: 0.4 ha/day
- Frequency of cleansing: once a week
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Table 10.1.2) = Required Number of Equipment and Cleaners for Park and Green

Cleansing
I. " ltems | Required Number

‘1. Equipment .
: C- Hoist Truck 1

- 7.0 m® Container

- Pickup ' ' 1
2. Personnel |

- Cleaner 113

c _ | Recycling

ca. Introduction

"Recycling” is the re—utilization of non—valuable materials as resources or refers
to.the collection and reproduction of these for effective reuse. Recycling reduces
- the waste disposal amount and decreases the wasteful use of natural resources.
Therefore, with increase in waste generation, recycling is expected to play a very
important role in the future municipal solid waste management.

Acc(')rdin'g'to‘ the Team's survey on the present recycling system, the recycling
systern mainly established by the private sector functions well. The recycling
business per se, however, is not stable, as it is easily influenced by the fluctuating
. market prices of salvaged materials. |

.. ¢b. | Sirategy

There are many types of recycling activities and they are classified either as
profitable or non-profitable recycling activities. Profitable recycling activities
__should be executed by'pn'vatc companics with support from the local administration
| and the bublic for stability. Non-profitable recycling activities should be initiated
by the administration, and must utilize as much publ_ic cooperation as possible.

Recycling conditions in Central and South American countries are indicative of the
unprofitability of recycling plants. Upon careful consideration of the limited
| financial fcsdurccs_and the SCavcngcr population, the introduction of a recycling
| _fa_icii_ity shéll bc cafefully examined to avoid conflict ﬁ(ith the present private sector.
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e, Planned Recycling Activities
cca. Administrative Support for Private recycling Businesses

Private recyclihg businesses are quite unstable as they are highiy dcp'c‘ndént on the
market price of reusable materials which are prone to radical fluctuations.

However,'the expansion of private recycling businesses-should be promotéd as their
activities significantly contribute to the reduction of the dlsposal amount of waste
‘and consumption of raw materials. .

Smcc fluctuating demands for and selling prices of reusable materials greatly
impede the development of private recycling businesses, the mummpahty should
control and stabilize market condltlons

cch. Promo_tion of Public Coop_erhtion Initiated by thé Administration

- Public cooperation is the most effective means of curtailing high collection work
~ costs, which usually render the majority of recycling businesses unprofitable.

The public opinion survey indicated that nearls" all of the interviewces showed
willingness to cooperate in recycling activities, a factor that should be utilized for
i the collcctlon of rccyclablc mdtcrlals ' ‘

In order to pr'om()tc public cooperation in the collection of recyclable materials, the
municipality should establish incentives to stimulate and motivate the public. The
cost for such activities might be cheaper than the cost for treatment of wastes.

cc. Introduction of On-Site Composting of Household waste _

Composting is technically the simplest way of :utilizing waste. The production of
compost"s of acceptable quality necessitates the supply of qualified organic wastes
after segregation, a process not often satisfactorily executed in largely populated
areas. However the on-site composting method is easy to apply for wastes of
detached houscs because lt rcquxrcs very llttlc mvcstment

Waste producers are also compost uscrs, therefore, the productlon of good quality
compost largely depends on the houscholder's cfforts on scgrcganon Given the
aforementioned considerations, the introduction of on-site co_mposnng method to
the detached housing arca would be effective for the reduction of waste disposal
amount.
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1013

Construction of the Acahualinca Newly Proposed Landfifl Site

a. Introduction

It is generally recognized that a sanitary_'landfill is the basic element in modem
solid waste management, proving the fact that the disposal of most wastes is
acknowledged in spite of efforts for re~utilization. By giving priority to modern
solid waste mahagement, the City of Managua should therefore strengthen final
disposal activities to minimize environmental impacts.

 This section presents the’ preliminary design and cost estimates for the newly

proposed landfill site in Acahualinca selected by the Coordinating Committee. The
site comprises an area of approximately 93.0 ha, as shown in Figure 10.1.3a.
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" b. - Design Conditions

' ba. Target Levei of Landfill Operation

- Targetlevel :  Level 3 in 2000
: ' Level 4 in 2010

The operation of landfill level 3 requires the foliowing:

- weighing .of waste input with a truck scale
prevent leachate seepage
daily waste covering with soil
screening of working areas from outsiders
prompt release of gas -
minimize leachate quantity dlschargcd outside
adequate drainage system
proper access road
leachate collection and circulation system

~bb. Commencement of Sanitary Landfill Operation
The operation of the ANPLS is planned to commence at the beginning of 2000.
bc. Estimated Waste Disposal Amount and Required ANPLS Capacity

The amount of waste to be disposed of in the proposed landfill site is estimated in
the previous chapter.

Leachate treatment facilities installation is proposed for 2010 in thc Master Plan.
Accordingly, the capacity of ANPLS should be designed taking into consideration
© the installation term of these facilities.

- Landfill construction should be carried out by section, with each section having a
life span of 3 to 6 years. Therefore, the construction of the landfill which shall be
utilized until 2016, according to the Master Plan, will be divided into 4 sections:
- the 1st section for 1999 to 2005, 2nd section for 2006 to 2010, 3rd for 2011 to
2013 and 4th for 2014 to 2016.

The estimated annual waste disposal amount in the ANPLS and the site's required
capacity are presented in Table 10.1.3a.
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Table 10.1.3a  Estimated Daily Waste DispoSal'-Arnounf in ANPLS and ANPLS

Required Capacity o
e ‘unit: ton/day

Amual Laodfill | Accummlated Volume
" Volume & Roguired Capacity
(m'/year) M)

252,6% 252,690
. 267,399 . 520089
283934 | - 804,022
312,039 1,116,061
343004 | 1,459,124

378,761 : . 378,161
399,201 771,961
421,137 1,199,098
444,059 1,643,157
468,076 2,111,233
493,663 T 2,604,896

518971 | . sig9m

545,748 | - 1,064,669

587,541 1,652,209

) : : g 632,363 2284572

2010 18680 80762 2965333

Phase IIT 2112013 | - I 680,841 | . 2252

Phase IV 014-2016 | - 680,801 200252
Totat '

9,654,798

c. Facility Design

| The proposcd disposa.l site shall be equipped with the followin_g fadilitics:

- Main facilities

Enclosing structure = enclosing dike and divider -
Drainage system : open side channel, on-site drain, culvert

drain, intercepter drain on reclaimed area,
slope drain and diversion canal

Access - : . main approach road, temporary access

road

-  Environmental protection facilities

Buffer zone _
Litter scattering prevention facilities
Gas removal facilities

_ Leachate collection facilities

Leachate circulation facilities
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Seepage control facilitics
Slope protection

- - Buildings and accessories

Site office
. Truck scale
‘: . Storage building
: Safety facilities -t gates, fences and street lights
Fire prevention facilities : water tank and extinguisher
. Others : parking lot and car wash

d. Equipment and Persolinel Plan
da. Equipment Plan
The following equipment is required for operation of the Sanitary landfill.

Table 10.1.3b  Equipment Plan for the ANPLS

Desaription Unit ] 1998 | 1999 | 2000 | 2001 | 20062 | 2003 | 2004 | 2005 § 2006 § 2007 | 2008 § 2009 | 2010
% Bulldozer (21 30as) unit 0 51 5 5 5 6] .6 6 6 7 7 8 8
Laadfili Campectoc vmit 0 3 3 3 3 il 3 34 3] 4] 4] 4 4
{20 tonz)
Wheel Loader (1.2m%) it 0 1 1 1 1 1 1 1 1 1 1 1 1
Duap Truck (10 toas) wit 0 2 2 2 2 2l 2 2| 2] 2 2] 2 2
Moler Grader (130 PS) umit 0 1 1 1 1 1 1 1 1 1 1 1 1
Wheel Bxcavator (0.7m") | unit 0 1 i 1 1 i 1 1 1 1 1 1 1
Water Tanker {Sm') unit 0 1 ! 1 1 1 1 1 1 1 1 1 1
Pickup unit ¢ 2 2 2 2 2| 2 2] 2| z| 2| 2 2

db. Personnel Plan
The manpower plan for the ANPLS is presented in Table 10.1.3c.

Table 10.1.3c  Manpower Plan for the Acahualinca Proposed Landfill Site

I Description wpit | 1998 | 1999 ] 2000 § 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 ﬂ
Masager’ posoa [ 1 1 1 1 1 1 1 1 1 1 1 1 14
Foreman person 2 2 2 2 2 2 2 2 2 2 2 2 2
Track-scale operator | person 3 3 3 3 3 3 3 3 3 3 3 3 3
Machine operator person 4 9 15 16 16 17 17 17 17 19 19 z1 21
Mechanic - - person 1 1 1 1 1 1 1 1 1 1 1 1 1
Worker person 5 5 5 5 3 5 5 5 5 5 5 5 5
Clerk person 4 2 2 2 2 2 2 2 2 2 2 2 2
Sccurity persan i ] 1 1 1 1 1 1 1 1 1 1 1
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e. Environmental Monitoring
In the prdbcss of carrying out landfill work, a monitorihg (or supervision) plan
which includes inspection of water quality and activities that-lead to scattering of

solid wastes, should be prepared in order to prcvcnt the dctcnoratxon of the
environment at the final disposal site. -

i Water q_uality menitoring
“The following shall be monitored for water quality control:
- g;oundwatcr (existing wells)
~  surface water in surrounding drain
- leachate ' '
ii. - Waste monitoring
The following wastes shall be monitored:
- wastes directly hauled by the generators themselves, partlcuiarly momtonng
~ the haulage of unacceptable industrial wastes
~  wastes scattered outside the site limit
- illega! dumping
f.  Cost Estimates
fa. Construction Cost of the ANPLS
The preliminary drawings of the ANPLS are presented in Drawing No. DS003.
The construction cost of phase I was estimated based on the work quantities
derived from those drawings. The construction costs of phases Il and III were
estimated based on the estimated cost of phase L.

. 0 &MCost

The O&M cost was estimated based on the cstlmatcd eqmpment and manpﬂwcr
plan. .

fe. Land Acquisition Cost
The land selected for the construction of the futurc final disposal site is privately
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owned. Although it was not included in the cost estimation process, the land
acquisition cost is assumed to be C$2.8 million for 93 hectares (official price =

C$3.00/m%.

Acahuslirica Newly >roDQLE_‘LLP“dﬁ|l Site -

-Lang Use Plan W / e |
e

2
r’,
¥

¢

2

n bl ALt N
174 o 7 - -\
5 1% N\ | e
Es'rimn )
1~
b S LA O S .
- Scale Land Use Plan
% 3 . | .- ey o Cvawing v The Budy on e Iupravomost of the Sold Wask
N - : e e D001 [ e ot e
Drawing DS001: Land Use Plan of Final Disposal Site
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. Comtruction Cost

The cost of the construction of the Acahualinca Ncwly Proposcd Landf' Il Site by

phase is estimated as shown in Table 10.1.3d.

Table 10.1.3d
' Site by Phase

Construction Cost of the Acahualmca Newly Proposed Landfil}

Mo, " Items
1 Sledearh;ndpupnﬂnn _ 5176 T68) . 4iM| . Sy 2,067

"' | Enclosing structeres ol ssue saszf - esm 29439
21 | Exclosing dike . 17 9,780 5280 6,710 29,042
22 |Divider BT IS ") SRR ] B - 397
I mqm 2643 3554 1Ly 243 10,558
31" | Open side chamel - 616] - 88 447 $68 2460
32" | On-site deain - 88 119 64 81 52
33 |C-Pipe (@ - 8 n 38 49 S m
4 |CcPpe @ 4] . el M| 440 _ 1,903|
35 - | Under ground daain 16| 23 121} 13 663
36 | Vertical drain 1231 1,656 894 1,13 4918
37 Diversion Canal B3 R ] B 1 ¢ ul 2
4 | Rowd: - ' s et agsLf o asaf 20,084
41 [ Main approach road (asphat puved) sz 3| uere| o 2sm 10,866
42 | Temporary road (gravel m.d) 1793]  2412] . 1302] 1,655 7,161
43 | Descending road . cosis] - 63 34| oars © 2,087
5. Envirosmental Protection Fackites 64302 - searr| 1mees|  Sen6 . 256,80
51 . | Buffer zone B )| Tus| o 305 | .
52 | Liner seaticring Prevention facilities 376 csosl o 2m 7] 1,503
53 - | Gas removal facilities 2% 3041764 209] %03
54 | Horizontal leachate collection for branch 4433) oseez| o 3219] o] 17,75
55 | Horizonial leachue collection for main ‘3444 46310 2500 .3,1m 13,753
56  1Leachale druin pipe 56 ©Ts T4 . 224
57 Leachate circulation system 1,832 2,465 1,331 1,691 7,318
58 | Skope turfing 53,306 71,690 3804]  491% 212,891
59 | Monitoting facilities 276 mn 200 254 1,10
510 | Leachate teatment facitities 2 29 15| 2 &sl
6 Buailding and accessorbes 4176 24251 7 1547 1,% 10,114
6.1 Eence 2,143 24250 1,547 1,966 " 8,081
62 | Site office 653 0 0 0 652
63 Cwrage and store 512 0} 0 0 512
64 Truck scale with computer 157 0 0 i} 157
6.5 Furnitures 397 0 0 i} 397
66 | Water & Electric Supply 31s 0 ] 0 315
7 Miscellancons 893 11,690 2ms| - %08 9706
8 Contingency (15%) 44| 16773 30,181 K152 I
9 Design and supervision (107%) s323| - 11,182 '
= P

1228 1398

Total Construction Cost (mill.C$)
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fe. Operation and Maintenance Cost

In'compliance with the landfill level design, the required quantities of equipment,

labor and materials are estimated and presented in Table 10.1.3¢.

Table 10.1.3c  Estimated Quantities for O & M of the Disposal Site

. E— e —
I - Deicripton 20 | 2m 2002 Es 200 005 | 2008 7 fsd w9 | 0
Machinery Dobkmrs (21 ) - 5 N 5 I3 s ¢ 2 7 . 3
[ Lanitst Compeciors (% toas) 3 3 3. 3 3 o3 3 4 ‘ ] 4
Wil .M!h‘} o 1 1 ] 1 . 1_ 1 1 1. 1 t 1
n-. Tracka(t0 ko) 2 2 2 2 2 2 2 z 2 z 2
Sokx: Grdesa(130 %) 1 \ ) 1 1 1 1 1 1 1 1
Wit EscramodTn?) 1 1 1 1 1 1 1 1 1 1 1
Vet Takea(Se™) 1 3 . ] 1 1 1 1 1 3 1
Prck-ws ' 2 2 H 2 2 2 2 2 2 2 %
Buploye: | FRES B R ' 1 1 1 1 1 | 1 1
(Pt Pomnas 2 2 2 2 2 1 2 1 2 2 2
Track Scale, Qparaion 3 3 3 3 3 3 3 3 3 3 3
Machien Opesmee % 1 16 11 17 ” 17 ] 9 2n 2
Mchanic: 1 1 1 1 1 1 1 1 1 1 1
Worker H s 5 H 5 H 5 H L] H 5
Cork 1 z z H 2 z 2 2 2 2 z
Swcwrity 1 1 1 i 1 1 1 ) 1 1 1
Mowariat Insacticide 1 1 1 1 i 1 1 1 1 1 1
as) Fosl & Ludcicomt 1 1 3 1 1 ) 1 . 1 1 1 1
[ ] 3 1 1 1 1 1 ¥ 1 1 1 1
Uside Vo = Bcricky 1 1 1 1 1 1 1 1 1 1 i
—_ et —— _4— o ]
Table 10.1.3f  Estimated O & M Costs for the Disposal Site
. 2003 2004 ws | e 2007 we | 2 2010
255 255 258 25§ 107 m £ r)
[ (%] 037 037 [ [ 04 043
10 w o 101 104 104 27 17
2n 186 1) 317 3 159 : 106 416
- - - - - - - w
.64 & 695 710 2] a4 .2 W
o @95 0% 0 11 1M 122 17
055 053 ass 055 o6 064 063 063
e
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10.1.4

Improvement of the Present Los Cocos Workshop ~ -~

" a.  Design Conditions

 aa, Ii:troduction

'Pmper vehlcie and equ:pmcnt maintenance systcm is the key toa sound solid waste

management and can be realized through the formulation and provnszon of manuals.
The maintenance system, however, can be cffcctwely unplemcntcd w:th the

' provxslon of the right tools and famlltlcs

In Ménagua,r th_é: maintenance Qf MSWM vehicles and equipment is carried out at
the Los Cocos workshop, which is Jocated in a poorly structured building and
equipped with ‘limited tools and equipment, some of which arc rundown or
malfunctioning. Given these conditions, it goes w1thout saymg that the workshop
rcndcrs vcry sloppy services. - o

Several suggestions are made therefore to improve workshop conditions and human
and material resources.

ab. Design C_onditions '

~ The MSWM vehicle and cqulpment opcrauon and mamtcnancc works are

conducted in accordance with the following work share

Tabie 10.1.4a MSWM Vehlcle and Equipment Opcratlon and Malntcnancc

Works
. Woklems | Opention Maintcﬁ'ancﬁ_& Repair
Use of Equipment '
1. Cotlection ALMA, Private Sector ALMA
I 2. Final Disposal | ALma . ALMA
3, Administration ALMA ALMA

Consequently, this chapter also deals with the improvement plan for the present
Los Cocos workshop.
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b. Improvement Plan

ba. Lay-Out Modifications and Enlargements of the Present Los Cocos
' Workshop

Table 10.1.4b  Required Number of Machines and Tools for .Welding Section

l Machines and Tools Welding Section Mechanic Section

- Welding Machine 2 -
- Bench Electric Grinder
- Woeod Bench

- Metallic Bench

~ Machinist Vise

- Oxy-Acetylene Welding
= Toel Box

B b DD
i

Some of the machines and tools to be acquired for the mechanical repair section
are as follows:

‘Table 10.1.4¢ chunred Number of Machines and Tools for the Mechanical
Repair Section :

I Item Quantity

= Bench

- Metallic Bench

— Bench Electric Grinder

- Machinist Vise n 8

~ Compressed Air outlet

- Hydraulic Hanger

- Universal Drlling Machine

—_ e B BT e e WD
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bb. ' Proposed Area to be Paved for Washing, ‘Lubrication and Inspection

* Table10.1.4d  Proposed Arca to be Paved in 2000

Present Situation : Proposal
I"‘Smfacé Area: .- 651.36m? | 204.00m’ -  new conslrumon and one pn for the
| 8940 m* - _enlargcmem of the presem shed to
| - house the mechanical repair section
3000 m* - cloakroom and bathroom ~ new con-
‘structions - _ .
I

be. Enlargement of the Present Shed for the Container Construction and
Maintenance in Los Cocos and New Lay-Out -

-Presently, -all the collection type containers are repair_ed and only a few are built

in this section. Some vehicle repair services are also done in this section.

When the street sweeping operations will be handed over to the Public Cleansing

Office, this section shall also be improved in order to render malntenance services
to the litter carts that are currcntiy ‘being madc in this shop

The container construction and maintcnancc_ section shall also bé enlarged in order
to accommodate the_ body rcpair and painting activities which ar‘c not made'today.

For this purpose, the area (120 m®) alongside the painting boxcs and the area for

the body repair works shall be paved in concrete.

Table 10.1.4¢c  Improvement Plan of Contamcr Constructxon and Malntcnancc

Scction _
Seciion Present” . . Year 2000

(m?) (m®

- Offices - 82.50 82.50
-~ Welding and Smithy 108.48 269.60
~ Painting 5900 : 90.00
— Paved area 0.00 - 120,00

Total . 249.08 C 562,10 I
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bd. Construction of a New Shed in Los Cocos and New Lay-Out

The previous suggestions for improving the maintenance buildings at Los Cocos
‘were restricted to minor extensions and to the rearrangement of several sections in
order to upgrade the working conditions of the maintenance services.

For the year 2000 though, a new shed for maintenance of vehicles and equipments
shall be constructed. This new shed will be constructed in Los Cocos, near the
present one, taking advantage of the cument constructions used by the

administrative offices and the greasing section. Also the construction of a new pit
 for lubrication, inspection, etc. shall be carried out.

The other arcas occupied by the mechanical repair section, vulcanization and
welding sections shall be demolished. The area located between the new shed and
the old one shall be paved with concrete and will be used as an access for vehicles
to the shed and for temporary parking of vehicles undergoind quick repair
services,

Several new machines and tools shall be acquired for these workshops sections for
maintenance services, These machines and tools are listed in ANNEX J.
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 fagade '.

wire cloth

8 . . |}
e 1 section CC.
section BB 1s I

AZ »ld

Co : o 1
I 24.00 : —+ ) .
| T ~ jvulcamzation
greasing . . | g
0 o
1] n §
- B 0 e o
ks o
i universal drilling machine 4
2 bench Y r
) metalilc bench % 0 1 l;‘ N
4 bench elgctrlc grmder { T& _ f
7 machtnist vise 7’8 5 —t
6 C mfressm air outlet g mechame
7 sh
8 wood and steel covered bench Z E
3 iron anvil 4 &
10 si‘ora?e or washing and Ereasmg equipments 4
4 pit fof inspection réasing 2
12 hydraulic press 4mt 1 &} o
15 ool storage 1 8
i high speed abrasive cut-off machine 1 b 2
PR Je J20, 224 pU00 L U00 4900 A5.00
1] B
2
I E
cloak office | - e N
room =
: m
' rehous :
orzye § Storehouse 4

Figure 10.1.4a  Proposcd Workshop Building in Los Cocos
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10.1.5

be. Maintenance Staff Requirements
Required number of maintenance staff is summarized in the table below.

Table 10.1.4f . Required Number of Personnel for Los Cocos Workshop

I O NI S LY
I Section 1995 2000

- Administation - - 2. 3 '
- Mechanical Repair’ 25 '_16(‘) 18
- Vulcanization 6+1® 6
- Greasing 4+3® 6
- Electrical Repair 4 4
- Welding . 3 3
~ Body repair & painting -4 3

Total 3944 _ 43

Notes: (1) 8 mechanics and 8 helpers
' (2) 3 workers more in the greasing section after the construction of
the paved area and the services expansion
(3)  for better tire repair services

Promotion of Public Awareness, Cooperation and Participation

a. Introduction

Public awareness, cooperation and participation are necessary to realize the target
defined in the Master Plan. These are very important not only for the MSWM
activities but also for the citizen themselves, for improvement of the sanitary
environment.

The activities for promotion of public awarcness, cooperation and participation
shall be done by the municipality. The public communications assistant, which is
a proposcd scction to be established in the municipal organization as described in
the institutional proposal, shall be the section to fulfill this task. Required
equipment and staff to carry out these activities are proposed herein,

b. Required Equipment

The activities for the promotion of public awareness, cooperation and participation
shall be carried out all over the project arca. Since a large part of the houschold
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population have no. TV sets, a-4-wheel drive station ‘wagon' with ‘a video is
proposed to carry out these activities, - '

o "Required Number of Staff R

‘Table 10,152 Required Number of Staff

" Position Required Number of Staff | -

- s Méhagef_
- © Assistant manager |
- ©  Driver

© o Wone
) C]érk

") T —t [AnY

10.1.6 - Required Number of Eqdibmeﬁi- and Manpower for the P”riority. Prbject_s '

a.  Required Number of Equipment‘

The number of equipment which were planried to be used for MSWM operation | t
based on the analys_is carried out in section 10.1, are summarized in Table 10.1.6a.

10 - 30



Table 10.1.6a  Summary of Proposed Equipment by Priority Project

2005 | 2006 2007 | 2008 | 2009 | 20i¢

05| 212) 319) 327) 335) 34

17z| 2| s} 23] 258 297

- Pidkupe : 1 2 2 2 2 2 2 2 2 2 2l 2 2
i.nwommsﬁu_

- Bulldozers Zlteas - ' 0 5 5 5 5 6| s s] s 71 7 8 8
- Landfill Conpactors 20wcs 1 o] 8| 3| s s} 3| 3| 3| 3| 4] <l 4] 4
~ Wheet loaders 1.2 e i 1 1 1 1] 1t 1 1 1] 1 1 |
- Dueop Trucks 10w A ool 2| 2| 2l 2| 2l b 2 2] 2] oz 2 2
~ Motx Graders 130PS : o 1 1 1 1 1] 1 1 1 1l 1 1
< Wheel Bucavators 0.7 o] 1 1 1 1 1] 1 1l 1 1
- Water Tanks Sna’ - ¢ 1 1] 1 I I 1 1 ] i 1 1
-Mmp. o ‘ 4 ol 21 2] 2F oz} 28 21 2l 2l 2] zl 2| =2
3. Malsiénamce Service _

- Mobile Workshop 0 i 1 1 | Y 1] 1 1 1
~mMmﬁmmmm g 1} .1 1 1y 1 1 1 1] 1 i 1 i
4. Public Communications Asmisiants

~Station Wagon with YIDEO 1 1 1 1 1 1 1 1 1 1 1 1 1
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b; 'M__anpower Schedl_nle_ -

‘ -'.Thc manpowet nccded to conduct the MSWM operations based on the analysxs
- results in section 101 are summarized in Table 1() 1.6b.

Tabl‘_;' 10.1.6!_5 Summaly of Manpowcr Schedule by Priority Project.

I ©o heaw | 198 | 1998 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 { 2006
11 Collection Serviee - [P R Y A , . :
~Misger il oo a4 o oo 1] af a| |
- Focmen | 1 ] ¢] 6| sf s| sl sl s s
Sbive ' s3] ul w| m| w| e ]| »] =
- Worket (oollocior) - - st | 19a] 15| 193] 94| 10] 1s8|  1ms
~Clok - Il 3 o3 3 3] 3 3] 3] 3
12 Pubsic Clennsing Service ' 1 .
- Assistant Mackger ° ') Y T BT NNET Y ENPY IEPY Et
- Forcra 6 s o 6 s ¢ s| & 6
- Driver s| 5| s os] sl sl sy sl s
- Worker (Collector) s| s 8| o] 8| 8| s} s} s
k- sirca Swoeper 25] 0] 24| 234) 2] 4] e 24| 24
- Paek Clesoer wil aedp uaf b ms| ms] as| us| s
~ Clerk 2l 2f 2| 2] 2] 2] 2| 2| 2
Z Disposal opmu- Servie t
- Mansger ] Y Y BN Y 1] 1 1 -
- Forerann 2| o2 2| o2 2| 2| 2 2| 2
- Truck-seale Operaior : ] Y Y Y Y Y (Y Y [
- Machine Operator, Driver 4l ol 8| 6| w| vl w| nl n»
- Mochanic it 1 ] il 1] i 1
- Worker sl s| sl s s} st 5| s 5
- Qlerk 2f 2} af oz 2l 2 2} 2] 2
- Security o i 1 1f | 1| 1 1 1
1. Malnienance Servicee _ .
- Manager’ 1 1 1 1 1 1 tf b o al o 1 1
- Mechanic | sl o] | as| ] .| wl w} ow| ] sl ] s
- Diver ‘ of 1] 1] 1] ] il i 1 I} Y I
~ Worker wl w|l ul al al 2| a| al al al al al a
- Clerk 22 2 2f 2 2 2| 2| 2zl 2f 2| 2] 2
4. Public Communications Asistants
~ Manager 1 1 1 1 1 . 1 1 1 l 1 1
- Assistant Managet | RS IS BEEEY Y 1| 1 1 1
- Diver 17 IEEY SR BT Y B il ] 1 1
- Worker ] I BT T S Y B R D] ]
- Clerk i 1] 1 1 I 1] 1 1] 1 1
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1021

Institutional System

Administration and Organization

a. Administration

_ The administration of the solid waste management system in Managua by the year

2000 will remain in the hands of the municipality, regardless of the proposed
participation of the private sector in a significant segment of the municipal solid
waste management activities. -

~ Being universally acknowledged as a public health concem, urban solid wastcs

management shall always be administered by public officials.

In the case of Managua, the system will continue to be controlled by the municipal
government basically through the Public Cleansing Office, which is under the

Public Works and Maintenance Head Office.

Although_ some activities related to collection or street blcansing 'may be executed

by other government agencies or private enterprises, the ultimate responsibility and

authority shall remain, all the time, with the Public Cleansing Office.

It is very important to take note that the cleanliness of a city is the result of the

" combined cfforts of many individuals and institutions. Therefore, the participation

and cooperation of various government bodies, private concerns and non-
governmental associations involved in solid waste problems are essential for the
accomplishment of a clean and healthy city.

The public cleansing operations will remain in the hands of the Municipality of
Managua and will be exclusively carried out by PCO from the year 2000, including

the street sweeping activities presently conducted by the district offices.

" b.  Organization

Thc orgamzatlon of thc municipal solid waste management system in Managud will
bc bascd on thc folIowmg structure:
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10.2.2

Tébl§ 10212 Municipal Solid Waste Management Sy’stcin e

Responsible Institution Organizational Role
National Govemment - Legislation and Enforcement , . - epeie
{MINSA,National Police) - Contro} of lllegal Dumping of Waste
Municipality = " | - Public Sanitary Education
(Dep.of Environmental Edu- | - Promotion for Sanitary lmprovement
cation, District Offices etc.) - Property Tax Collection '~
Public Cleansing Office - Waste Collection (Area B, Large Generalmn) o
T e “ | - Street Sweeping -
~ Final Disposal |

- Vehicle and Equlpmenl Mamtenance

~ Planning and Control |

- Fee Collection - . :

'~ Management of envuonmcntal educanon pro
gram

Private .Cohccssﬁonaires - 1- Waste Collecuon (Area A)
' ' ' - Fees Collection”

Citizens . .| — Establishment of community orgamzallon for
S ' sanitation '
- Participation in public educahon program :
~ Monitoring illegal dumping activities in the area
- Primary Collection (Area B)
- Fees and Taxes Payment

 The Pubhc Clcansmg Office orgamzanonal structurc is as prcscntcd in Figure

7. 2. 2a of the Master Plan.

_Thls stmcturc shall be fully opcrat:onal by thc year 2000 w1th all positions

occupied by appropriate pubhc offic:als

Privatization

The role of the private sector in the MSWM in'Managua will be iﬁ'tcnsi'f' ed as
privatization is becoming a trend not only in Managua but also m othcr Latin
American citics,

In the casc of Managua, the private sector will be mainly rcsp0n31blc for thc

collection of refuse produced in collection area "A" collcchon in this area by the-

year 2000 will be wholly serviced by conccssxona:rcs The conccssxonalres will be
granted the collection of houschold waste in the most affluent scctlons of Managua
as well as the fec collection of the households scmccd
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Concession as a privatization measure was sclected basically due to the following
- three reasons: '

- There is a surplus.of collection trucks in Managua as a result of forcign
donations
—~  Concession will provide the Public Cleansing Office with income by
_ lmmg.cqu'ipmcnt to the concessionaire.
‘, - The Municipality is very inefficient in tax and fee collection. This is
not expected to happen with the concessionaire.

The role of the private collectors working on the secondary collection system that
is being designed for collection area "B" is also important to the privatization of
services.  Although these workers are not usually recognized as formal
entrepreneurs and part of the private sector, they are, in fact, vital components of
the collection organization and should be given recognition.

The private sector is also capable of supplying other activities such as:

- Vehicles and equipment supply along with their respective spare parts
and accessories
' —~  Vehicles and equipments maintenance and repair (when they cannot be
@ -~ made in the Los Cocos workshop)
- Materials, goods and utilities supply
- Purchase and processing of recycled materials
.= .. Participation in public environmental campaigns

Finally, it should also be stressed that the public sector, represented by the citizens

and enterprises, will-be the ultimate entity accountable for funding the MSWM
-~ system through the payment of fces and taxes.

10.2.3  Regulations .and Enforcement

- It is forecast that Managua will have sanitary codes or guidelines in effect by the
year 2000, '

The sanitation code shall characterize what is considered "urban solid waste", and
- set government responsibilities and duties as well as those of the citizens. It shall
: also sct fines for those that-do not comply with their obligations and state an appeal
procedure for those who do not agree to the fines imposed to them. -
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1024 .

s advnsablc also that the Mumc:pahty of Managua acknowledge what is being
~ done at the national level by MARENA - the Ministry of National Resources and

the Environment, with regard to solid- waste legislation, in order to integrate and

harrnomzc -national and mummpal legislations..

'Ihe--'cnforccniént' activ'itiés, Should ‘be carried ‘out by a-trained group of public
ofﬁcmls Wthl'l shail be supcrvnscd by the Public Clcansmg Office.

An cffort shall also be sought in’ ordcr t0 involve and integrate other government
. agencies in the enforccment activities such as those that have been done with the
- National Police and the Health Inspectors of the Health Ministry. -

. It is important to.note that the enforcement program assures the people that the
‘government sector is complying with their responsibilities and duties, ‘By this time -

the citizens of Managua are morc environmentally aware as a result of the public
environmental education programs carried out.

Tfaining of Personnel -

Employccs from all departmcnt levcls should be cxposcd to traimng activities on
a regular’ basis. : - T

Depending upon the opportunities and efforts thc-adfniriistration provides, some of
the employees shall have had some kind of training by the year 2000.

Universities do not offer solid waste management as a course in the under graduate -
area but rather as special short courses usually for post-graduatcs ‘Latin American .
and United States institutions offer some of these short courses. Officials in Charge

of the Public Cleansing Office in Managua should be cncouragcd to take thcse
Courses, S

These short courses usually offer packages of subjects that best fit the needs of the
applicants. In the casc of Managua, special emphasis shall be placed on solid waste

legislation and ordinances, operational control management,- planning cfficient

routes design, special handling of hazardous wastes and medical wastes,

~ Workshop personncl should also be made to take courses on. vehicles and

equipment maintenance and repair. These courses shall be supplied primarily by the
dealers and suppliers of the vehicles and equipment in use at the. Public Cleansing
Office. ;
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103.1

Further details about these courses can be found in the chapter on Vehicles and
Equipment Maintenance.

Public o_fﬁcials' should also be encouraged to participate in seminars and
conferences on solid waste management. The knowledge and the ability to make
a comparison of experiences and practices in other cities and institutions greatly

~ benefits the managers in charge of the solid waste collection and disposal.

Estimation of Project Cost
Conditions on Cost Estimation

a. Executing Bodies

Cost estimation was executed based on the proposed executing bodies presented in
Table 10.3.1a.

Tablc 103.1a  Exccuting Bodies of MSWM by Priority Project -

. ' Fund Raising Construction and Operation
Pro;ects and Repayment Procurement :
1. Collecnon Service ' ' .
1-1. Collection ALMA ALMA ALMA
) Private Comp.
Street sweepmg ALMA ALMA ALMA -
2. Construction of ANPLS | ALMA ALMA ALMA
3 lmpmvement of Los Cocos ALMA AIMA ALMA
Workshop : E
I 4. Promotion of Public Awareness | ALMA ALMA ALMA !I
— ——
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b Equipnjént Lil'e Span

The followmg figures were used for cqu1pment mplacemcnt planmng and cost
-~ estimation.- -

.Table'r'10.3'.lb Eqmpmcnt Life Span

Category ltem " Life Span | Salvaged Value
Equipment Heavy Equipment ' B 7 10 %
Container - N L3 - 0%

Machinery Truck Scale, etc. ' 15¢F 0%
Building Site Office, ete. : ' 15 0%
Civil Works Ordinary civil works I _ 300 0%
' Section consumed by d:sposal - disposal period | ¢ 0%

. Maintenahce Cost

Mamtcnancc costs taken into account for cost cstlmahon are prcscntcd in Table
10.3.1c.

Table 103.1c  Ratc of Annual Mair_i_tenanét_: Costs

Category Item - | Rate of Maintenance Cost
Equipment S?EP%;)O: Trucks, N 5%
Compaclors with lift o 5%
Hoist Trucks (7.0 m®) 5%
Containers (1 m*) ) S 2%
Containers (7 m% S 2%
Dump Trucks (10w | o 59
Walter Tanks (5 m%) 5%
Pickups : 5%
Bulldozers 21 tons 10 %
Landfill Compactors . 10%
Wheel loaders _ 10 %
Motor Graders 10 %
Excavalors _ ' 10 %
Mobile Workshop 5%
Stafion Wagon ' 9%
Workshop Building 0%
Building ' 0%
Equipment : 2%
| L

10 - 38



103.2

d.  Fuel and Lubricant

Fuel and lubricant cost was assumed at C$0.82/km based on current operations.

e - Contingency

Fi_ftcen'_pcrci:nt (15%) of the investment was taken into account as price

- contingency and physical contingency.

f Proposéd Manpower and Equipment Scheduie

- The Proposed number of equipment and manpower for each project are shown in

Figures 10.1.6a, 10.1.6b.
Project Cost

a. I#vestment Cost

aa. Procurement Schedule of Equipment

- Procurement schedule was planned in accordance with the results of the preliminary

design. The Municipality of Managua will procure not only the compactor trucks
(15.3m) to be used for municipal collection work but also those for collection by
concessionaires; this will be done only in the initial stage. At the end of the
equipment's life (7 years), the private sector shall procure the equipment:
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Table 10322 Procurement Schedule of Equipment by Priority Project

L Coliaction & Public
Chusing
u Callection
= Compacton 153w’ 5
~ - Compuctors 153" 4 1
combeiner KA
< Holat Trucks for 10 A
7.0w* coninines : 7
- Comtsizess 10w’ 135
- Cowalners 7.00” &
~  Dump Trucks Bm’ 3
- Wheel Loadens 070’ 1
- Moinf Graders 103 0
B
- rickups 3
13 Puiiic Clcamsing
Servie
= Compactons 155w’ 1
with Comtaizer
- - Holat Trocks for 1
7.0m" Cowtalner
- Pictwt 1
2. Dispesal Operatios
Scrvice
- Bulldozrs 2102 0
= Lasdfll Compactors 1}
20 fom
- Wheel loadert 120 o i
- Dump Trucks 10w’ Q
~ Mol Graders 0
- Wil Bxoevstors 0
0m'
- Wskor Tanks $57 0
- Pickups 0
3 Malnicasiuce
Sexvice
- Mobilke Workshop 0
- Mainte nance 4]
Equlpment ia Los
Coax
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ab. Estimation of-'lnvesunent Schedule

_Table 10.3.2b | Investment Schedule for ALMA by Priority Project

unit: mill.C$
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‘Table 10.3.2¢ Annual Investment. Plan by Priority Project _
- ' unit: mill.C$

1. Colléction Improvemeni - '

— Foreign | _19.029 . _

- Forelgn portion' Area A & 1GS . . | 14931 75423]  0.274f . 03s3] = 3.346] 4861
2. ANPLS Construction - : 71.619] 76.959 0.000] : 0.000 0.000] 48.636] . 46.591
— Foreign portion for coastruction 61357) 40904] 0000] @ 0.000f 0.000] 38.803] 38.803

{_.0000] 25793] -o0000] o000  0000f 2045] 0.000
I 10.262] 10262} 0.000f 0000] 0.000] 7.788] 7788}
|3_Workshop Improvement 5.216]  6287] 0.000f - o0000] 0.000] 0.000] 0000
- Forcign portion for construction _ §  4.774] _ 31821  0.000]  0.000] _ 0.000]  6.000] o0.000]
- Foreign portion for_equipment 0.000f 2663] - 0.000] 0.000]" 0000l " oooo] ool
Local portion for construction 0442] _0442f 0.000] - 0000 oovel. o000} o000}
'|4 Public Promotion . _ 06804 0000l 0000 o0110] o0.000] o0000] 0.1s0]
I - Foreign portion 06801 - 0.000] 0000  o0110f 0000]  o0000] o0.150]
Is.rotat. . - 95897] 103.768] 75.423] 2100 2002 s88i3] ss132
_ r ' I ' 51 503443
7788

| Foreign Emon for: gqu:pmcnl
- Local portion for consiruction

1, Collection Improvement :
~ Foreign portion Area B f.. 14710] 15033] 7957
- Foreign portion Arca A & LGS 59931 11.058] 21290 38ul 20170 1980]
2. ANPLS Construction . 465911 257931  5154| 83836 86845 158811
— Foreign portmg for coastruction . 38.803 0.000 0.000] 65980] 65980} 65980
_- Foreign portion for_equipment 00001 25793] 5.154] 0000] 3.009] 2045
.~ Local portion for construction . 7788 0,000 0.000 178561 . 17.856] 17.586
3. Workshop Improvement . 0.000 0.540 0.000{ . 0.000 0.000| - 0.000
= Foreign portion for construction 0000)] -0000f 0000f 0000] 0000} 0000
_— Foreign portion for equipment . ©0.000f  0.540 0.000 - 0.000 0.000 0,000
— Local portion for construction 0.000 0.000 0.000] . 0.000 0.000]  0.000
4. Public Promotion 0.540 0.000] 0110 0.000 0.000]  0.150
— Foreign portion 05401 0.000]  0010] o000l oo000) o 150I
5. Total 67.834]  s2.424] ds11] 102892
-~ Foreign portion 60.046 52.424 34.511 85.036
-~ Local portion 7.788]  0.000] o0o000] 17.856
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b. O & M Cost

-Table 10.3.2d Summary of O & M Costs by Priority Project

unit:mill.C$
" P SR _ T
] ’ oo E] 0 W o s
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1033  Project Cost

 Initial investment cost by priority project is summarized in Table 10.3.3a.

Table 103.3a

Cost of thc Inmal mvcstmcnt Cost by pnonty Project

. _ , S : . unit: mitl.C$
Project Executing | Description © ' } Total Amouint | Local Portion
Bodies - : A {mill.C3) (mil.C$) -
Improvement of . . [ALMA .| Total Investment Cost 11433 - 47.12.
Collection: System - : Sub~total . 110,23 47.12
. S -| = Collection Service
* Procurement of cquipment for eol}octim
service Compacior, Compactor
- with lift, Hoist Truck,
S Dunp Tk,
= 7 Truck,
Wheel joader, Motor
Grader, Pickup
0 | Bubsiotal . : - 4.10 -
— Public Cleansing Service. . : .
; ‘Proaumntofequipmcmkxpubhc Co
cleansing works Cornpactor with lift, g S
. ' ~ Hoist Truck ] .
L n
Construction of ALMA Total Investment (hsl 148.57 20.52
ANPLS Sub—~total 122.78 2052
- (Land Acquisition  93ha) (not included) ‘
|- Cms:mction of ANPLS (Phase .
: 2. 000 '
Dmgn life years’
* Target ]zm‘li'v * Level 3
* Facilities: Sm:. office, Gaags,
'I‘rtd:mle Fence, Dike,
Leachate circulation
facilities, etc. -
Sub—total 25.79 —
Equipment : .
* Procurerment of equipment for landfill ~
"} ation Bulldozer, LandfD)
: , Wheel
Loader, Dump truck,
Motor Grader, Wheel
excavator, Pickup
m " " o N o
Improvement of ALMA Total Investiment Cost 11,50 0.88 1,452
Los Cocos sub-total ' 8.84 0.88 1118
Workshop - Coustruction of Workshop Building S ;
* Facilities: Enlargeroent of main-
fenance shed, Container
shed, Pavement .
Sub-total -] 2.66 ~ 374
~ Equipment
* Procuremen! of maintenance equipmént
Maintenance machine .
: and tools, Mobil : .
Promaotion of ALMA Total Investment Cost' R 0,68 - |46
Public Awarencss, - Equipment - - T
Cooperation and * Procurenent of cqulpmcnl for pubhc educz-
Participation tion Station wagon with’ .
— video st : L
Total Projects Cosl : 27508 68.52 28,965

Note:  Costs based on the price in Ianﬁary 1995,
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104.1

Project Evaluation

Evaluation Method

~ Outline of the Project

The following projects were sclected as priority projects for the short term im-
provement plan of the MSWM in Managua. :

i.

ii.

- i,

iv.

Improvement of the collection and public area cleansing system

Extension of collection service area

Establishment of public cleansing system

Establishment of adequate operation and maintenance system
Provision of collection equipment

Construction of sanitary landfill at the proposed site in Acahualinca

Land expropriation
Construction of approach road

- Construction of enclosure dike
- Installation of leachate circulation system

Provision of landfill equipment

Improvement of the present Los Cocos workshop

* Construction of workshop building

Provision of maintenance equipment
Promotion of public awareness, cooperation and participation

Provision of promotional tools and equipment

The social, environmental and financial effects of the projects were cvaluated.
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b.  Social Evaluation

The social evaluation of cach project was conducted on the basis of the following
factors: : ' '

- creation of jobs _
~~  improvement of the public health in the study area:
~  appropriateness of technology _ _ ’

= " improvement-of technical level . -

-~ impacts on cleansing service workers -
- recovery of degraded areas

. — " .conformity with the city structure - "

- equality of service level

¢. “Environmental Evaluation = -

The effects of the projects, except for the promotion of :pu.blic awarcness,
‘cooperation and pani_cipation, on the environment were evaluated using the assess— o
ment items set up in the "Environmental Guidelines for Development Studies,
Volume VI, Municipal Solid Waste Management, 1994, JICE".

The habitat factors subject to EIA were determined by -_fonning' a‘mairix_ showing
their relationship with the-environmental impact factors of the project, based on the
details of the Project and the surrounding environmental condition.

The preliminary surveys and asscssments carried out were substantial but few, in
light of the fact that they were taken for the basic plan.

d. Economic and Financial Evaluation

The methods used to evaluate the of economic and financial impacts are shown in
Table 10.4.1a S e
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Table 10.4.1a

Economic and Financial Evaluation Methods -

Financial evaluation

Economic evaluation

Construction of ANPLS

Quaniitative evaluation

1 Bnprovemen_l of Col- Quantitative evaluation Quantitative evaluation
lection and Public Area Chalitative evaluation
Cleansing System

2 . {Cost minimum)

Qualitative

Improvement of Los
Cocos Workshop

to be evaluated along with the
project for the Improvement of col-
lection and public area cleansing
system

Quantitative evaluation
Qualitative evaluation

Promotion of Public

4. to be cvalvated along with the Quantitative evaluation
Awareness, Cooperation | project for the Improvement of col- | Qualitative evaluation
and Participation lection and public area cleansing

system
5. Overall Evaluation Continuity of the MSWM (financial

share of the municipality and citi-

‘Zens)

e.  Financial Evaluation

cvaluation are outlined in Table 10.4.1b,

_ The revenue and cxpcnditurc items of the cash flow for the project's financial

Table 10.4.1b  Revenue and Expenditurc Items of the Cash Flow for Financial

_ o Evaluation
Items Sources Exccution ALMA's Revenue ALMA's Expenditore
Collection & | Collection Area A ALMA ~Waste Fee ~Investment and O&M of
Haulage Vehicles
' Private -License Fee —Investiment and mainte—
-Rental Fee nance cost.of Vehi
~Tipping Fee cles
{Pastial)
Collection Arca B ALMA ~Waste Fee(partial) | -Investment and O&M of §
Vehicles )
Large va’:miion ALMA ~Wasté Fee ~Investment and O&M of
Sources ' - Vehicles
Siceed Sweeping ALMA -—(Property Tax) ~Investment and O&M of
o : Vehicles
ALMA ~Tipping Fee ~Investment and O&M of
: N EEEE Facilities, Vehicles and
Equipment

Tipping fees ae collected as part of waste fes from Area A, large generation sourcés. Campam'es and shops carrying
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Economic Evaiuation

- 'Tab1¢-10;4.1c}_ shows the benefits and the  costs for pmjcc{ evaluation.

Table 104.1¢

Bcncfit and Cost Items- for Pro;ect Economlc Evaluatxon

* ‘These were analyzed quantitatively.

" Evaluat | Improvement of Collwuon Final Disposal Site - | Workshop Improvement | Promotion of Public
ion | Services : : ' S« | Cooperation :
curtailment of cost for jountailment of investment { curtailment of stréet
removal of illegally - and O&M costs becanse | sweeping services
dumped waste*. services provided by - cost* '
> concessionaires are 30%
more cfficicnt than the
RIIERE municipality's® -
Benefits | promotion of public 1 help improve the efficiency | increase in area B
(B) participation . : of collection services in residents
: _ |area A ' willingness to pay
improved living en- better sanitary eavi- reduction of drain
vironment, improved public | ronment, improved public cleansing fee, fee
heaith and sanitation, at~ | heallh and sanitation, for disposal of ille—
tracts toucists, higher land | groundwater preservation, gally dumped
market values prevent waste scattering waste, fee for the
' A o cleansing of streets
and public and
green area
Cost (C) | investment, investment, investment, preparation of pam-
O&M costs O&M costs O&M costs phlets and videos,
: : personnel costs,
transportation costs,
) . ) material costs - .
e A S S

Table 10.4.1d shows the factors used to convert financial costs to economic costs.

Table 10.4.1d

Conversion Factor from Financial Cost to Economic Cost

% S ———
I Item _ | Conversion faclor

Assumplion
import goods _ ;
collection vehicles 8% . Custom duty 5%, domestic taxes 10%
video set 80% Custom duty 10%, domestic laxes 10%
spare paris 0% Custom duty 0%, domestic taxes 10%
light heavy oil PN% Custom duty 1%, domestic taxed 0%
Labor : . o o
vnskilled 60% Income level of semi-unemployed people
Heavy équipment (import goods) 60%

Equipment ownership cost

N%

Heavy oil 25%, personnel expenses
(skllled) 15% (welghmg average)

Note: Avcrage Shadow Exchange Rate (SER) was esllmated E ]06 in 1991 and 105 in 1992
despite the data available. SER was dlsrcgarded in the Study because only a]mosl 1.0 was

caiculalcd in 1994,
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10.4.2

Project for the Improvement of Collection and Public Area Cleansing System

a. Social Evaluation

The ultimate objective of the improvement of the collection system is to create a
clean living environment in the urban area of Managua City to safeguard public
health.

This objective will be reached basically through: -

- improvement of the solid wastes collection services

-~ extension of collection area
- improvement of the street sweeping activities
~  improvement of the refusc disposal operations

Aside from the objectives, this project is also estimate to bring about the following:

- Creation of jobs, technical as well as unskilled ones

- Improvement of the public health in the area; health condition of residents
is directly linked to the cleanliness of public spaces and effectiveness of
refuse collection services.

-~  Improvement of the technical level of Nicaraguan professionals, mostly

-engineers, but also includes technicians.

~  Improvement of W{)rking conditions for unskilled laborers, primarily on
matiers related to safety and hygiene.

- Recdvcry-of degraded areas making them uscful to the community, as in the
~ case of the existing municipal landfill.

- . General improvement in landscape, be it in the urbanized areas or open green
spaces.

Evaluation .is rather difficult, since many sociél benefits have a strong
psychological component that is sometimes impossible to measure. Qualitatively,

~ the improvement of collection system is fcasible because it will bring about the

above mentioned results.
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b Eavironmental Evaluation " -

ba. . Assessment Method
The habitat factors subject to EIA were determined by fbrming a matrix showing
their relationship with the environmental impact factors of the project based on the

~ details of the Project and the surrounding cnvxronmcntal condltton

The prchmmary surveys and assessments carried out were substantlal but few, in
light of the fact that they were taken for the basic plan :

bb. Proj'ectOutli'n'e-
bba. Collection Area Expansion

The 1994 collection rate was 77%. - The target collection rate for 2000 is 90% and
©100% for 2010. R

bbb. Establishment or Public-CIéansing System

Aside from waste collection, roads and drains will be clcancd and constructed,
- rcepectlvcly, for the sanitation of the study area. o

bbc. Establishment of Adequate Operation and-Maintenance System

The. vehicles to bc assigned for ‘collection setvices will be chosen properly and
maintenance works will be adequatcly carried out to smoothly implement collection
activitics.

bc.  Determination of Habitat Factors and Environmen'tal'_lmpacts Factors

The following are the two environmental impact facto’ré determined from the above
data: S

~ - Operation of new collcctlon vchlc}cs for the new collcctlon area
- Construction of a new waste disposal site :

The habitat factors that may come about with the operation ‘of new collection
- vehicles are-air pollution with the' emission of exhaust: gas, noise and vibration, and

bad odors' may be generated with the construction of a new waste disposal site.
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bea.  Air Pollution:

The target maximum coliection frequency in the new collection area, which is
_predominantly a residential area, is thrice a week and the number of collection
- vehicles assigned to this arca will be limited to a few. Conclusively, these vehicles -
will only emit a small amount of exhaust gas which will not be enough to cause
significant air pollution. |

beb. Noise:

The small number of collection vehicles to be operated in this area will not produce
significant noise levels.

bee. Vibration:

The small number of collection vehicles to be operated in the arca will not cause
- extreme vibration.

bed. Bad Odors:

The new collection area is predominantly a residential area, whereby the container
and bell coliection system will be implemented. -

The arcas assigned for container arrangement are presently heaped with waste. The
placing of containers will therefore eliminate heaping practices, and with a twice
or thrice a week collection, further improvement can be attained.

- Bell collection is a system that entails the ringing of a bell to inform the residents
of the arrival of the collection vehicle for their wastes. This particular system
prevents the accumulation of waste.

To a great extent, these collection systems will prevent the generation of bad odor
in the collection area. :

Consequently, these 4 habitat factors were not considered for ELA.
- bd. Environmental Survey and Assessment

Originally, environmental surveys and assessmcnts. are carried out for the two
environmental impact factors aforementioncd. But since they will not considerably
‘bring about the 4 habitat factors given above, none will be carried out.
Coriclusively, MSWM is considered to have none of the given impacts.
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be. Environménta_l Protectio_li Measures

MSWM is assessed to have no adverse impact on the environment. However, this

.. . assessment was made assuming that the residents will carry the collection system

~out exactly as planned.  To. successfully uphold this assessment, environmental
- protection measures in the form of education programs. that would completely
‘inform the residents of the waste dlsposal plan ‘and ob_]cctwcs should be. adoptcd
'thcreforc

c. Economic _hnd Financial Evaluation
ca. Economic E_valua.t'ion '.
caa. Quantitative Evaluation

© The curtailment of collection costs- for illegally dumped waste in area B will be
considered a tangible benefit of the collection improvement project. Accordingly,
the reduction of the collection cost of waste dumped 1llcgally along streets, parks
and channels will be considered a benefit. S

- As a result of the time comparison between street 'cleansing' work and
collection works for illegally dumped waste, one fourth of present unit cost
for street and park cleansing is used to determine the unit benefit for the
collection of waste dumped illegally. ' '

- The economic internal rate of retum (EIRR) is estimated at 24.1% if the
investment and O&M costs for new collection services ncccsSary for
résidents in area B are regarded as costs. This figure proves the economic
feasibility of the project. : :

cab. Qualitative Evaluation
The following items are the subjects for qualitative evaluation:

- Improvcment of public health :

- Contribution to prevention of the gencratmn of dengue fevcr malana, cholera
ctc. through climination of waste heaping practice

- Promotion of public part1c1patlon in cleansmg services

-~ Promotion of tourism - - : TR ;
“(improvement of sanitary condition- and bcautlficatlon of Managua is relatcd
10 tourism) :

= Rise of land costs
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10.4.3

- (improvement of sanitary condition and beautification of the area is
associated to the rise of land cost due to rapid infrastructure improvement.)

cb.  Financial Evaluation

Cleansing costs of area B will be mainly taken from waste fees from area A
residents, which shall be collected based on the "beneficiary pay principle”, because
arca B residents have a limited capability to pay. The rest will be covered by large
generation sources, and ALMA. :

- R/E (Revenue/Expenditure) is 0.80 at a discount rate of 0%,' if initial investment
“costs are excluded in the revenues. '

Assuming that initial investment costs are financed by grant aid from foreign
countries and regarded as revenues, the Financial Internal Rate of Return (FIRR)
will be 9.8%, thereby concluding the project as financially feasible.

Project for the Construction of the Acahualinca Proposed Landfill Site

a. Social evaluation

From the social s_tandpoi'n't, the project has the following benefits:

i Creation of jobs,' technical as well as unskillcd ones

i Improvement of the public health in Acahualinca present disposal site; health

condition of residents is directly related to the cleanliness of public spaces.

il Improvemeﬁt of the technical level of Nicaraguan professionals, engincers

mostly, but also includes technicians.

iv. Improvement of working conditions of unskilled personnel, basically on
matters related to safety and hygiene.

v Recovery of degraded arcas making them useful to the community, as in the
case of the Acahualinca landfill.

vi  General improvement in landscape, be it in the urbanized arcas or open green
spaces. ' B '
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The fquan_titativc.cva'luati'on of somal benefits is rather difﬁcuh’fSincc many have-
 strong psychological components that arc almost impossible to measure tangibly.
The construction of the Acahualinca Newly Proposed Landfill Site is feasible
- because it is relevant to the sanitation and beautification of the final disposal site.

b..  Environmental evaluation

~ ba. Assessment Methods

~The habitat factors subject to EIA were dctcnnincd'by forming a matrix showing
their relationship with the environmental impact factors of the project, based on the

detai'ls of the project and the surrounding environmental condition.

. 'The preliminary- survcys and assessments carried out were subslanual but few, in
light of the fact that they were taken for the basic plan.-

bb. Project Outline

The construction of the final disposal site will be carried out in 4 phases and the
areas to be reclaimed per construction phase are shown in Table 10.4.3a.

Table 10.4.3a  Project Outline

= N e
Construction Period | Landfill Period | Landfill Area | Buffer Zone .
(yea) (year) (ha) (ha)
Phase I | 1998 - 1999 2000 — 2005 18.8 .59
Phase 11 2003 - 2008 2006 -2010 | 217 6.6
Phase I} 2008 - 2010 - | 2011 - 2013 152 48 .
Phase V] 2011 -2013 { 2014 -2016 {152 | 48
Total 709 221

bba. Land Expropriation

Land d.ircctly adjacent to the shoreline will not be included m the aéquisition;

bbb, Construction of Appreach Road

i The road used by the present Acahualmca dnsposal site wnll be extended for
future use. : . _

ii The road will be widened to 8 m and cxtendcd for anothcr 1km, from the

present truck scale to the landfill site.
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bbe. Construction of Enclosure Dike

i A dike will be constructed in each phase.

‘i~ The dike will be 6m high with a banking gradient of 1 2.

iii ~ Turfing will be carried out on the dike slope.

. bbd. Installation of Leachate Circulation System

i A (sheet) lining will be placed inside the dike.
ii A leachate collection plpe will be mstalled at the area where the lmmg is
 placed.
iii  Collected leachate will be circulated within the disposal site by using a pump.
iv  Daily waste covering will be carricd out to prevent scattering, generation of
. harmful insects and bad odor.

v Soil in street sweeping wastes will be used for waste covering.
vi . Gas release pipes will be installed to accelerate aerobic decomposition for the

immediate stabilization of the landfill site.
vii - Final waste covering material will be extracted from the small hilly area
- within the disposal site.

- : bbe. Provision of Landfill Equipment.

To adequately carry out landfill works, a bulldozer, landfill compactor, wheel
loader, dump truck, motor grader, wheel excavator, water tanker and a pickup will
be provided,

be. - Determination of Habitat Factors and Environmental Impact Factors
Given the details aforementioned, the following were determined as the envi-

ronmental impact factors: () during the landfill works and (b) after the landfill
works:

'(a).._ During the Landfill Works:

Generation of bad odors from leachate discharge -
The leachate circulation system pond may -emit bad odors

_ Extraction of soil for waste. covering -~

The extraction of soil from the small hllly area within the dlsposal site will alter
the Iandscapc ‘
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(b). After the Landfill Works

Ix.achatc Dlscharge - e
Dlschargc of water commg from - the lcachatc treatmcnt facxlxtles into . Lake

_ Conciuswely, bad odors, - landscapc and ‘water quahty are the habitat factors
determined by this study '

b Environmé_ntal Survey and Assessment
| :bﬂa.-'Baiil3od0rs_ |

charding bad odors, the qualitative environmental impact assessment is conducted
considering predominant winds as well as the location of the proposed leachate
. circulation pond, which is a source of bad odors, and of houses to be avoided.

“The leachate circulation-'po'nd will be constructed at the northemmost. part of the
final diSposal site where the nearest residences are approximately 250 meters to the
southeast. There is also a village 600 meters south of the area. The wind blows
from the east, so that the construction of the circulation pond in thls site will barcly
affect the said residents.

bdb. Lahdscape .
A qualitative evaluation is carried out regarding the cffect on the surounding

landscape based on present land use in the vicinity of the proposcd final dlsposal
sntc

Peninsula dc Chiltepe is the only scenic spot near the proposed landfill site.

The small hill within the proposed landfill site will be exploited for waste covering .
and dike construction material. Although this hill will disappear after completing
the disposal site, it will have little effect on the surrounding landscape.

be. Environmental Protection Measures

As forementioned, it is judged that these activities will have little impaét on. the

surrounding environment, Nevertheless, - the following protection measures are
necessary to minimize whatever impact they are to bring about: © -~
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bea, Bad Odors

The generation of bad odors can be further minimized by the proper operation of
leachate circulation system and avoidance of storing leachate for long periods of
time. - ' '

beb. Landscape

The following are proposed as environmental protection measures:

—  daily covering of waste to restrict waste exposure

- turfing on the slope to creatc an area in harmony with nature

¢. Economic and financial evaluation
ca. Economic Evaluation (Qualitative Evaluation)

Sanitary landfill level 3 should be at the very least carried out to protect the
environmental conditions of Lake Managua. This landfill level introduces the use
of a leachate circulation system.

The use of a sheet lining to upgrade the leachate treatment system will require
additional expenses as compared to a system without lining. Nevertheless, the
following advantages are expected from its use: '

—  Prevent the contamination of Lake Managua
- Improve public health

- Preservation of groundwater quality as potable water

The following effects are expected from daily waste covering activities and the
construction of a buffer zone:

—. . Prevent waste scattering
- Sanitary improvement of the disposal site's surrounding environment

. The management and opération of the final disposal site under independent fund

.. reserves- would -inevitably raise the. tipping fee. If the tipping fee is higher than

_expected, people tend to dump waste illegally. Therefore, indirect support for the
.. operation through new legislation is necessary to prevent illegal dumping.
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10.4.4

cb. | Fihancial'Evaluation (Quantitktiv_e Evaluation) '+

If the foreign. portion of the'initial investment for the. construction - of the new

Jandfill site is financed by a grant aid from a foreign country, it will be financially

feasible with an FIRR of 29 6%. If the prOJcct is financed by loans, howevcr, the
FIRR wxll only be 1.5%. '

Nevcrtheless, R/E is estimated at 0.83 at a discount rate of 0% based on the
financial evaluation of the Acahualinca Newly Proposed Landfill Site, from 2011
to 2016, taking into account the construction of leachate treatment facilities for
landfill level 4. o B

Regarding the final disposal site after 2011, a feasibility study should be carried out
agam should a waste treatment plan is to be constructed.

lmpm\.re'ment Project for Los Cocos Workshop - -

8.  Social Evaluation -

The main objective of the improvement of the Los Cocos workshop is to keep the
rate - of operation of equipment used for MSWM: hlgh by strcngthemng its
maintenance capability. :

The project is also considered to bnng about the foliowmg beneﬁts to the
comrunity: '

~  Creation of jobs, technical as well as unskilled. _

—  Improvement of the technical level of Nicaraguan profcssxonal engineers
mostly, but also includes technicians. : Do

- Improvement of working conditions of unskilled - pcrsonncl basically in
matters related to safety and hygiene.

- Support the improvement project of thc collcctmn systcm, and sanitary
landfill opcration in ANPLS - C

- The quantitative evaluation of most of these outcomes is rather difficult since many

of them have a strong psychological component which is- quite_impossible to

~ measure. Qualitatively, the improvement of the Los Cocos workshop is feasible

because it will greatly- contribute to the establishment.-of -a reliable collcctlon
service.
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b. Environmental Evaluation
- ba., Assessment Method

The habitat factors subject to EIA were determined by forming a matrix showing
their relationship with the environmental impact factors of the project, based on the
details of the Project and the surrounding environmental condition.

The preliminary surveys and assessments carried out were substantial but few, in
light of the fact that they were taken for the basic plan.

bb. Project Qutline
~ bba. Construction of Workshop Building

- A one story workshop will be constructed at the building site.
-~ The building site will not be subject to any extension or expansion work.

bbb. Provision of Maintenance Equipment

The following equipment and their respective quantity will be provided by the year
2010:
Bulldozer (21 tons)
Landfill Compactor (20 tons)
Wheel Loader (1.2m3)
Dump Truck (10 tons)
Motor Grader (130 PS}
Wheel Excavator (0.7m?)
‘Water Tanker (Sm®)
Pickup

[ I N T - T N - o}

.. be.. Determination of Habitat Factors and Environmental Impact Factors

Based on the detajls aforementioned, the cnvironmental impact factors arc
[operation of construction vehicles] and [transport of construction materials] during
construction work, and [incrcascd repair and maintenance services due to increase
- in machineries and equipment] after the completion of construction work.

The habitat factors that may be influenced by these impact factors are air quality,
noise, vibration, traffic safety.

10 - 59



bea. Air Quality

The operation of construction vehicles, vchrcles for matenal transport and
equlpmcnt maintehance may pollutc the air.

‘Since: this actmty involves ‘the constructnon of a new: workshop at-‘the existing
workshop site, only a small number. of construction vehicles will- be used for the
preparation of the site. Construction vehicles will not affect air quality therefore.
beb. Noise
The operation of a small number of vehicles will not produce loud irritable noises.
bee. Vibration

Thc opcratlon of a small number of vehlclcs will not producc damagmg vibrations.

bed. Traffic Safety

Increase in vehicular traffic may affect traffic safety conditions especially since
there are a lot of houses within the vicinity of Los Cocos. The effect will be

- minimal however, since the project will only ‘cause a shght increase in traffic
volume,

Conclusively, these habitat factors were not subject to EIA.

bd. Environmental Survey and Assessment

Originally, environmental surveys and assessments  are - carried out for the
environmental impact factors aforementioned, but since - they wnll not senously

bring about the given habitat factors, none will bc carried out.

Conclusively, this project will not have a significant impact on the surrounding
environment.

~ be. - Environmental Protection Mea's_um

The traffic volume increases when the amount of waste generation increases.
Accordingly, the following cnvironmcntal pmtcction measures are proposcd:

~  To assign a traffic regulator at the entrance and exit of Los Cocos o assure
traffic safety;
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=~ . To educate vehicle drivers and heavy equipment operators on safe driving
and operation;

= To select equipment with due consideration of the environment, to reduce air

pollution, noise generation and vibration which may come about.

¢. Economic and financial evaluation
ca. Economic Evaluation
caa. Quantitative Evaluation

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

.- operation rate of collection vehicles. -

The realization of the proposed improvement of Los Cocos workshop is

indispensable to reduce collection expenses of a private collection company. At
the same time, it will guarantee a reliable collection service and achieve the
improvement of the collection service.

The quantitative evaluation of the project for the improvement of Los Cocos
workshop regards as benefits the reduction in investment and O&M costs which

~will contribute to increased service efficiency brought about by privatization.

Collection efficiency by privatization will be improved step by step between 2000
and 2010. Finally, a benefit of C$ 6.0 million in 2010 can be expected, which is
a 30% improvement over the 1994 figure.

As a résult, with an EIRR of 12.5% (investment and O&M costs were taken as
expenditures) the project is judged financially feasible.

cab. Qualitative Evaluation .

- The improvement of the Los Cocos workshop is expected to raise the operation

cfficiency of ALMA's collection vehicles and street sweeping services.

Morcover, the prbvision of a collection service at regular intervals will increase the
residents’ willingness~to—-pay.

¢b. Financial Evaluation

- The R/E until 2010 is only 0.82 at a discount rate of 0%, assuming that investment
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s ﬁnanccd by foreign grant aid; thiis figure can be rcgarded as revenue.

10.4.5

As dlscusscd in the. economic cvaluatlon, the unprovcmcnt of the workshop is
~ essential for the smooth 0pcratnon of cleansing scrvices in Managua Therefore,

this project is financially feasible when cvaluatcd jointly with the collection and
public area cleansing system nnprovcmcnt pro]ccts

Project for the Promotion of Public Awareness, Coopéntion and Participation

"~ a.  Social Evaluation

Word of mouth conunhnication of ideas and comments will undoubtedly remain

our most effective form of education. For this reason, demonstration of certain
new mcthods of solld waste managcmcnt is pamcularly valuable.

© - The ultimate objective of above projccts is to create a cli:a'n living environment in

the urban arca of Managua City, to safeguard public health. These projects were
selected to achieve the targets mdlcatcd in the Mastcr Plan, as projects to be done

by 2000

‘Promotion of pti_blic awareness, cooperation and participation itself is not a ditéct
measures for MSWM improvcmcnt, but it is expected to give the following effects:

- .Prcvcntlon of illegal dumpmg : : -

-~ Improvement of the public health in the arca; hcaith condition of residents
is assumed to be directly related to the cleanliness of public spaces and
effectiveness of refuse collection services. o :

- Recovery of dcgraded areas making: them useful to the commumty, as in the
case of the existing municipal landfill. -

- Establishment of an MSWM under the superv:smn “of the citizens and
municipality.

- Establishment of waste fee collcction-system for a_sound,ﬁnancial MSWM

The publlc promotmn pm]cct together wnth the other 3 pro]ects, will bcneﬁt the
community with its objectives and the above. mentioned rcsults

b. Environmental Evaluation

An environmental impact assessment was not carried out for the _*'Promofi_on_of |
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Public Awareness, Cooperation and Participation" project because it only involves
the provision of audio visual tools (television, video machine, booklets) for envi-
ronmental and sanitary public education.

¢. Economic and Financial Evaluation

ca. Economic Evaluation

caa. Quantitative Evaluation

The project for the promotion of resident participation and cooperation will curtail
the cleansing 'costs through the reduction of the amount of waste illegally dumped

- along streets, parks and channels, as well as raisc the efficiency of collection

services in Collection Area B. It will also help reduce the solid waste coliection
and disposal expenses by reducing waste discharge volume.

Quantitative evaluation was carried out accounting the increase of willingness—to—
pay in Area B as a benefit due to the reduction of illegally dumped waste
collection costs.

The unplcmentatmn costs of thc public promotion project equal 0.8% of the

bencﬁts brought about by the rcductlon in 1llcgally dumped waste collection costs.
'Considcring thc above benefits and costs for the preparation of promotional
pamphlets and video programs, including personnel, transportation and material

costs, the project is financially feasible with an EIRR of 34.0%.

cab. Qu’aliiafivé ‘Evaluation

~ Since public __part_ic'ipatioﬁ. and cboperation will be promoted in the generation

sources, including Arca B, the following effects are expected:
~  Increase in Willingness—to-Pay

- Promotion of Recycling Activities

~  Attraction of tourists

cb.  Financial Evaluation

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

. direct revenues. Nevertheless, the lmplemcntatlon of this project is considered
" feasible when evaluated along with the collection service 1mprovcmcnt and pubtic
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 area cleansing projects.
10.4.6  Overall Financial Evaluation

| The results of IRR are summanzcd in Table 10. 4 6a whlch concluded the necessity
of the four pro_]ccts A : !

Table 10.4.6a  Summary of EIRR and FIRR = - -
I : unit: %

Projects EIRR . . I""by project | - 3 combined
. : : ST Y projects
.. J1.Collection Improvement _ 1l 241 | - 98 . .
ZImprovement of Los Cocos _ 125 o - 2.0 _
3.Promotion of Public Education : 340 =
_ ' 4.Construction of ANPLS _ - . 296

a.  Overall Evalua_tio_n of the 3 Projects Proposed for Area B

Assummg the mmal mvcstlncnt is financed by a forelgn grant ald the projects for
improvement of collection services, Los Cocos workshop and promotion of public
partlclpatlon and cooperation activities are judged ﬁnancnally feasible, thh a9.0%
FIRR

b.  Financial Evaluation of Private Cqmpanies for Conces_sion

The FIRR of private companies is estimated at 7.7% consndcnng that the services
of concessionaires will be 30% more efficient than ALMA's and that they will be
granted tipping fee discounts of 60% for the pcnod 2000—2004 and 30% for the
2005-2009 period. :

¢.  Area A Financial Capability

The gencration sources in Area A are financially‘cz.xpable.bf 'pa};ing the imposed
collection fees, which will also partly subsidizc the cleansing service for Area B,

It is estimated that the _collccti_oh fees will be within 1%'7:(')f the household income
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of in Area A until 2009. (Refer to Figure 10.6.4a).

The leachate treatment facilities will be upgraded to level 4 in the year 2010 for
" the new landfill site, slightly rising the collection fees imposed on the residents.

Therefore, it is necessary to review the project’s financial evaluation after 2011 as
indicated in the financial evaluation for the ANLPS construction project.

d.  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.

In thls case, cleansing costs shared by ALMA will decrease gradually from C$ 19.2
in 2000 to C$ 13.2 million in 2010. As a result, cleansing costs in relation to
‘ALMA's budget will go from 7.6% in 1998, the highest value, to 3.4% in 2010

(Refer to Figure 10.4.6b). Conclusively, this proves that ALMA can sustain

MSWM expenses on its own.

If a loan covers most of the initial investment costs, the waste collection fees will
be used repay it. ALMA will then be obliged to obtain another loan to finance the
second and third investments, thereby incurring a total debt of C$ 300 million
(refer to Figure 10.4.6c). | :

Table 10.4.6b shows the revenue and expenditure plan of the 3 projects.
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Figure 10.4.6¢ ‘Reserved Fund / Total Debt. o o _unit': mill.x10°C$
105 Implementation Plan o |
10.5.1  Project Implementation Bodies
ALMA will be the governmcnt body in chargc of the 1mplcmcntat10n of the
followmg 4 projects:
Improvement of Collection System
Construction of the ANPLS

Improvement of Los Cocos Worksbop
Public Promotion

ae Fw

105.2  Implementation Schedule

- The proposed implementation schedule of the 4 projects is shown_ih Figure 10.5.2a.
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© 1053  Financial Plan

a. Financi_al Sources for Investment

Table 10.5.3a  Financial Sources for Investment

unit: mill.C$

1998 1999 | 2000 Total
Total Investment 9589 103.77 75.42 275.08
Foreign Aid 85.19 93.07 - 17826
Loan - - 75.42 75.42
Municipality 10.70 10.70 - 21.40

b. Objects of Foreign Aid

The objects of foreign aid are listed below. However, foreign aid is also assumed
to cover the cost for the procurement of equipment required by 2000 when the new
collection system starts and the foreign portion of the construction cost.

@ Equipment: Collection vehicles for Arca B, large gencration sourcesand street

sweeping

Equipment for landfill works

-Equipment for workshop

Equipment for public promotion

Construction of the ANPLS

Construction of workshop

Construction

¢. Objects of Loan

It was assumed that the procurement cost for the equipment 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 private companies will not be taken into account because these
~companies are very small in scale at present. Therefore, the following loan
_conditions were assumed, '
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Loan condition: Repayment period 10 years
- Interest ' 8 % per year
d. Objects of ALMA

'-Thc mumcnpallty of Managua will procure the remammg number of equipment.
B It will also supply thc budgct cqunvalcnt to the local pomon of thc costs for the
'construcnon of the ANPLS and- Los Cocos workshop
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Projects =~ 1996

1997

1998(1999

2000|

1. Collectlon Improvement

11 Procurementof Equipment | | | | |

(1) Preparatlon

@ Detailed desngn
(3 Tender
@ Manufactunng of equ:pment_ |

"""'(6) Operatlon

: Investment total

32.03(35.17

47.13

2 Constructlon of ANPLS

21 Disposal Stto Constructon | ||

) Preparatlon

..‘....1(2) Land acquismon

_ (@) Detaileddesign | |

| @ Tender

(5) COnSt!’Uction

) Operation

Sub-total

61.39/61.39

22 Procurement of Eqmpment |

(1) Preparatlon :
| ~Bi Detan!ed demgn e
4.......(3) Lo |
"""'_"(4) Manufactunng of equlpmentw
,,‘._..(5) Delwery of equupment

W_W(S) Operataon

Sub-total

Investment cost total

61.39.87.18

Figure 10.5 73a(1) Implementation Schedule
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* Projects

1996

1997

1998

1999

3. Improvement of Los Cocos
Workshop

(1) Preparataon
@) Tonder

(5) Operatlon

(2) B des|gn

_@Constructin 1 ]

Sub-total

3.2 Procurement of Equ;pment

(1) Preparatlon

@Detaleddesign - | |

""“""(3) Tender

(4) Manufactunmg Qf equment

(5) Installation of equnpment

(6) Operation

Sub-total

2.66

Total

7.08| -

4. Promotion of Public Participation

4.1 Procurement of Equnpment

(1) Preparatlon

(2) Dstaiog desugn

~ (3)Tender
____‘(4) Manufacturmg of eqUIpment

(5) Delwery o eugpment SRS A

(6) Operatlon

Total

0.68

Figure 10.5.3a(2) Implémentation Schedule
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CHAPTER 11 CONCLUSIONS AND RECOMMENDATIONS

8 m

11.1.1

This chapter details the conclusions of the study and recommendations to the

Managua Municipality in order to achieve the goal with certainty.

Conclusions -
MSWM Master Plan

a. : Goal

" The goal of the MSWM Master Plan is

Development and Realization of a Beautiful and Sanitary Environ-
ment in the City of Managua towards the 21st Century through
Citizens' Participation and Establishment of Self-sustainable Solid

‘Waste Management, '

b. Technical System
ba. Collection System

The following collection systems shall be provided for collection area expansion
and provision of efficient collection services to the entire city of Managua.

Area A: S Curb collection systém using compactor trucks
* Area B: Container collection system using hoist trucks
or bell collection system using compactor
trucks
Large generation sources: - Container collection system using hoist trucks
. or compactor trucks with container

bb. Public Area Cleansing

Street sweeping and park and 'grccn area cleansing activities should be manually

carricd out in the Study Area to counteract high'une_n‘]ploy_ment rate,
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Contamer coltection is” recommended’ for. pubhc area clcansmg to mcrcasc
collect:on efﬁc1ency and maintain cleanliness of the city.

~ be. . Construction - of Sanitary Landflll in ANPLS (Acahualinca Newly
‘Proposed: hndﬂll Site) - SEE -

The installation of water trcat_ment facilities in ANPLS for lcachaté control is
~ desirable, but because of the enormous capital it would require ‘the following
phased-measures for leachate control were proposed instead:

Year 2000 - 2009 :  Sanitary Landfill Level 3 °

- installation of liners for seepage control
- installation of leachate collection, circulation and monitoring facilities

Year 2010 - : Sanifary Landfill Level 4 -
| -~ installatibn"of leachgte trcatméht fac_iliticé P
| dequipment .Op_erationl&_Mai.lx_lex.u‘n-a_ce:_._f'.   |
The present Los Cocos Workshop shall bc.ir.nprovcd' m ord:::'r: to carry out

preliminary maintenance of vehicles and equipment for clcansmg services to be
carried out by the Public Clcansmg Office. '

¢. Institutional System
~ca.” Administration and Organization

The Municipality of Mana'gua will remain in charge of the Solid Waste Manage—
ment activitics through the PCO (Public Cleansing Office),

The following roles are mainly incorporated in the proposed new organization of
PCO: - ' '

~ - waste collection services in Area B

~  operation of ANPLS _ _ _

- proper O & M and preliminary maintenance of vehicles and equipment
for cleansing services '

- street sweeping service - _

~  management of all environmental education progiams =
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- control of revenue and expenditure for cleansing services

cb. Privatization

- According to the -poliéy of the municipality, the privatization of the following
MSWM aspects, which should be managed by the municipality, is proposed.

Table 11.1.1a . Proposed Privatization System

Generation sources ' ' Executing Agency Revenue sources for ALMA
Collection Area A _ Private (Concession) -License Fee
AR ' ' -Rental Fee
-Tipping Fee
Collection Area B _ ALMA Waste Fee (partial)
Large Generation Sources ALMA o _ Waste Fee
Street. Sweeping ALMA (Property Tax)
Direct Haulage - Tipping Fee

. In order to realize the- goal, cXp?nsion of service, through privatization, in
Collection Area A (mainly high and middle income households) will be realized
as follows: ' : ‘

- Year 2000: 50% of households in Collection Area A
- Year 2010: 100% of households in Collection Area A

cc. Legislation

The c'stablishmcnt of proper and sound legislation on solid waste management 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
typcs' of wastes produced in the city and determine the responsibility and means for
* storage, transportation, freatment and disposal of each waste category.,

¢d. Training Program

A much needed tréining program shall be prepared for all levels of management
in the Public Cleansing Office.

‘ce.  Public Cooperation

In order to gain acceptance for the proposed solid waste system, a public education
- program should be established.” The need for a sanitary and efficient system should
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- be made clear to the public.”
cf. Finani:ial Plan |

“- In order to secure an independent financial resource for the:2010 cleansing services
~ . proposed in thé Master Plan, the folloWing should be considered::

- " Establishment of a ”Bcncﬁc:ary—Pay Prmcnple
- Imposmon of fccs in accordancc w1th cconomlc standmg of thc
_ rmdcnts - c
- Appropnatc allocation of budget from the gcneral budget of the
. Mummpahty

- The ﬁnanc1al sourcc and money ﬂow of the fee collcctlon systcm arc shown in

Figure 11.1. 1a. The fee tanff esnmatcd for each waste gcncratlon sources is shown
in Table 11.1.b. : - ‘

o The partlal paymcnt of fee will be unposcd even on Area B, which ‘is bas:cally

- economically impoverished; in accordance with the Beneficiary Pay Principle. The

remaining cleansing expenses will be covered by the Mumc1pahty, Area A and
Large Gencratlon Sources (cross subsidy). C :

Arsa A Wants Fee Licsnss, Reriul and Tipping Fee
A
Collection Area B e Community
P . ' Subsldy L
Lerge Generstion Wash Foe
: M
- . . ) o T
Strest Sweeping A
Oirect Havlage e

- Figure 11.1.1a  Financial Source and Money Flow of the Fee Coliection System
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Table 11.1.1b.  Fee Tariff

Description 1995 2000 2005
Wasic Fes * Collection Area A {CSmontiyhousehold)
Residential (A) 643 1408 1619
Residential (B) - B8 521 " 599
Traditional 10.0 219 25.2
W _ X 16.4 189
Collection Area B (Cmonth/houschold)
Bell Coltection 200 438 6.50 800
Container Collection’ 1.00 219 325 4,00
: co arge Generation Sources 175.1 6122 6351 7413
I ‘Tipping Fee | Direct Haulage 23 992 9.2 1123
n e S SR

* Waste fee includes tipping fee

Phased Implementation Plan

The Master Plan shall 'coﬂ/cr a period of 15 years, from 1995 to 2010. Upon
consideration of the limited resources of the municipality for SWM, the goal of the

~Master Plan shall be pursued in a stepwisc manner.

Table 11.1.2a Target Years

_ Plan Period

Master Plan 1995 - 2010

- Medium Term Improvement Plan 2001 - 2010
- Short Term Improvement Plan for 1997 - 2000

Feasibility Study

~ Immediate Improvement Plan
-

| present — 1996

" a. Immediate Improvement Plan (present-1996)

Table 11.1.2b shows the concrete measures to be taken in order to attain the targets
of the Immediate Improvement Plan;
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Tablc 11 1 2b _ Concrctc Measures 1o attam thc Targets of thc Immcdmtc
: " Improvement Plan P

‘Concrete Measures

o .Targets (lmprovuncm)

1 Techmtal Improvement
1.1 To! lmpmvc collection effi cu:ncy

1.2 To &abhsh the system for collec~
tion area r.xpansmn

13 To Nablish the. system for lhe
' samtauon of the’ area

1.4 To sanjtize the present Awhuahnca
chsposal site

: I--LS . To execute public education pro—
grams on sanitation

- By mingdhta obtained from truck scale.

- Through organization of community associstions and
. promotional activities by the District Office

~ . Establishment of waste. fee collection sya:m by commu-
" mity in squat areas -

~  Through' orgmmuon of ccmmumty associations and
" promotional activities by the D:slncl Office;
~  Establishment of funds 1o improve arca condition, i.e.
roads and drainis :

- Construction of dike

= Improvement of approach road .

- ‘Transfer of techniquesi.e., daily waste wvmug,
~  construction of gas removal facility

—.. Education progtam on samw:on using videos and book-
s
- _Promoumaj activities by lhc District Oﬂice and Envi-
ronmexial Protu:uon Head Office :

2. Institutional Improvement
2.1 Senq)anewsemonmPCO(Pub-
" lic Cleansing Office) o follow up
pilot projects _
22 Increase waste fee collection ratio
23" Comméncement of planning and
control processes

2.5 Establishment of supervision struc—

_ ture for illegatly dumped waste

2.6 Initiation of administrative im-
provement works ‘

24 Establishment of a training program -

These activities can be umed out by the exlsung mumclpal
staff, pmvnded !hal training is supplied and proper support is
given by the Managuan mumcnpa_l authorities,

b. Short Term Improvement Plan (1997-2000)

ba. Selection of Priority Projects

The Master Plan consists of various projects, some of which will be selected as
priority projects to be carried out in 2000. A Fcasibility Study will be conducted
on the priority projects. The following are the priority projects proposed by the
Study Team and approved by the Coordinating Committee.

-~ Improvement of collection and public area cleansing system
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Construction of the sanitary landfill at the proposed site in Acahualinca

Improvement of the present Los Cocos workshop for maintenance of

* " cleansing equipment

bb.

. bba.

Promotion of public awareness, cooperation and participation
Feasibility Study for the Priority Projects

Project Cost

Initial Investment Cost

The costs of the initial investment were estimated as shown in Table 11.1.2¢c.
Investment period is for 2 years from 1998 to 1999.

Table 11.1.2c  Estimated Project Costs by Priority Project'

unit : mill.C$

. Projects Main Contents of the Projects - Project Cost
1.Collection Improvement Compactor truck (15.3m* ;10 Units 114.33
Hoist truck (7m’) 121 Units
Compactor truck with
container :5 Units
S . Container (Im%) 2270 Units
o Container (7m%) . 1131 Units
B | e 3 - Construction {Phas¢ T) : 122.78
- 2.Construction of ANPLS i N 148.57
C Equipment(Bulldozer, Landfill 2579
compactor, etc) :16 Units
: Construction _ 8.84
3.Improvement of Los Cocos ' - 11.50
Workshop - Equipment (Maintenance machine, etc.) 12.66
4.Promotion of Public Education -Eéuipmen't'(swtion wagon, video set)’ 0.68

Operation & Maintenance (O&M) Cost

" The O&M cost consists of depreciation cost, fuel and lubricant cost, maintenance
cost and personnel expenses, and is shown in Table 11.1.2d.
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- Table 11,1.2d - O&M Cost of the Priority Projects = =

Project | 2000 | 2005 | 2010 I

1. hn;ir@vcmbnt of Collection System 15.73 15.59 15.40

2. Construction of ANPLS -~~~ [ 599 [~ - 695| 1230
3. Improvement of Los Cocos Workshop | 1.02 1.02 1.02
4. Promotion of Public Participation 0671 07| 074

I Total Portion and Maintenance Cost -~ | 2341 | 2427| 2946 I

bbb. Project-Ev_:ilugtioh -

i.  Social evaluation

Each prO]cCt was evaluatcd soc:ally in terms of the jObS thcy wnll create,
o 1mprovcmcnt in public health, -appropriateness of tcchnology, etc. The results
~__should that the four projects are feasible from a social view pomt

il. - Environmental evaluation'

The' environmental cvaluat:on of ‘cach: project, except the promotlon of public

awareness, cooperation and participation, was carried out using the assessment

1tems set up in the "Environmental Guidelines for Dcvclopmcnt Studies, Volume
VI, Municipal Solid Waste Management, 1994, JICE". This evaluation also
concluded that the four projects are fcas:ble

fii. -~ Economic and Financial Evaluation _

The Economic and Financial IRR of the four projcéts are shown in Table 11.1.2¢.
The FIRR of the projects for the improvement of the workshop and prdmotion of

public cooperation which was calculated along with thc collection services

improvement is 9.0%.

The evaluation of the construction of the dlsposal site, ‘however, showed an R/E of
more than 1, in spltc of a 0 discount rate, because the constructlon of the facility,
which is for public use, will be kept at a minimum cost

If the initial investment cost is financed by subsidies from the central government

or grant aid from foreign countries, part of the collection fees will be reserved
internally as funds, which will allow ALMA to shoulder the budget for the second

11 -8
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and third investments.
In this case, the cleansing costs of ALMA will gradually decrease from C$ 19.2 to
C$ 13.2 ‘million in 2010. As a result, the cleansing costs in relation to the

municipal budget will go from 7.6% in 1998, the highest value, to 3.4% in 2010.

In conclusion, ALMA cab financially sustain MSWM services.

Table 11.1.2¢ - EIRR and FIRR by Project

Unit: %
: FIRR
Projects by project | 3 combinated
_ | | project
1.Collection Improvement 241 9.8
ZImprovement of Los Cocos ) 125 - 9.9
| 3.Promotion of Public E&uﬁﬁon . 340 . -
4.Consn'u.cti0n of ANPLS : - 29.6 _j

The residents of Area A are considered financially capable of paying the fees
imposed, which will partially subsidize the cleansing service for Area B. The
collection fee is estimated to be only equivalent to about 1% of the housechold
income of residents in Area A until 2009.

be.  Concrete Measures for Short Term Improvement Plan

Table 11.1.2¢ shows the concrete measures for the attainment of the short term
improvement plan targets.
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‘Table 11.1.2f  Concrete’ Measires to
' " Improvement Plan

attain the Targets of the Short Term

1.To attain 50% collection service

(Level 3)

mﬁmﬁ@ﬁﬁwW 

4.To qhblish public cducation programs on sanitation

2.To stant sanitary landfill with leachate circulation f-maumammmly'm-

vaision ot'dmsing. oqnim of good qual-
Inwovenr.nl of coflection and pnbbc wea
cleansing systeni”

sed Landfill sitc (ANPLS)
Installation of leachate circulation facilitics
Opumofmhrym.fmaml:})

'hwmdmthmwmm
fmmtemnceo(dmsngeqmpmcu

-Pmtmduno{pubiicouopemm mdpamcipnm
mwmeﬁahmmnmn

e Me‘diu‘m 'l‘cr_r_n' Improvement  Plan’ (2000—2'(.“0.). .

'Tablc 11 1 2g shows the concrcte measures for thc attammcnt of thc medlum term

: _unprovemcnt plan targets, -

Table 11,1.2g = Concrete Mcasurcs to-attain the Targcts of the Medlum Term

Improvcmcnt Plan

Targets

" Comicte Measices

1.To attain 100% oollection service

2.To start sanitary landfill with leachale treatment
{Level 4)
e ———

d.  Phased Implementation Plan

Provision of cleansing cquipruent of good qual-

* Installation of icachate treatment facilities

ity

Operation of sanitary landfill (Level 4)

The .phased implementation plan to achici/c the MSWM Master Plan for the
Mumcnpallty of Managua is summarlzcd and illustrated in Figures 7.3.2a and

7.3.2b.
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Récomm_endations

a. . Community Organization for Area Sanitation

‘The establishment of an organization in the community was proven to be necessary

not only for the exccution of collection services but also for the sanitation of the
squat arcas 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
—  Execution of sanitary education programs
. = Coordinate with responsible municipal offices

b. Leachate Treafment in ANPLS |

The installation of leachate treatment facilities in ANPLS was proposed for 2000.
The main factor that contaminates the water quality of Lake Managua is sewage
water from the city.

-~ The formulation of a master plan for the construction of scwage system in

Managua City”has commenced. In the plan, the study team recommends the
construction of a sewage plant as the most cost effective means of treating waste

“water inflowing to the lake. It also reccommends leachate treatment in the same

plant as the reduced volume will have no adverse impact on the capacity or
production of the plant.

‘This combined utilization of the sewage plant will minimize the capital required

for the improvement of waste quality flowing into Lake Managua.

c.  Acquisition of Proposed Landfill Site

' 'I‘hr: .p:_ropos_ed rla_i}dfirll site is a private land. Acc_o_rdingly, the Study Tearn requested

the Nicaraguan counterparts to carry out any means possible to acquire the land for
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ANPLS construction.

Based on the environmental study carried out by the Study Team, the proposed area
is the most suitable area in Managua for the constmctlon of the future landfill site,
whlch should be as spacnous as posmblc

d Composting |

In the Study, the composting system was not mtroduccd as a component of the

“optimum technical system of the Master Plan mainly because of a small market for.
* compost products derived from MSW. Nevettheless, the municipality experimented
on the manual production of composts under the guidance of a Dutch expert.

Composting is a very cffective means of MSW volume reduction and source
recovery, a practicc which conscquently extends the life span of the final disposal
site, o

- Therefore, the Study Team recommended the -continuous implementation of
composting activitics to the municipality, regardless of its pre‘sent' state of
unprofitability, in order to accumulatc data ncccssary to cventually pcrpctuate the
activity, : :

‘e, Recycling

The recycling system was not introduced as a component of the optimum technical
system of the Master Plan mainly because of a limited market for recycled goods.
‘The MSWM system is also not adcquatcly established yet for the mtroductlon of
rccyclmg activities. :

- Nevertheless, recycling is expected to play a very important role in future MSWM
with regard to the reduction of waste generation amount and prevention of the
wastcful use of natural resources. The municipality, therefore, should promote
recycling activities in cooperation with the central govemnment.

f. Methane Gas Recovery

The recovery of methanc gas in ANPLS is not included as a technical system

component of the Master Plan mainly due to the reason stated hereafter.
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The anacrobic' 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 of gas production condition 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 nced to privatize MSWM in accordance with
central government policies.

Accordingly, the Study Team carried 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 privatization process will require ALMA to carefully check the capacity of
privatc companies which may participate in the competitive bidding for MSWM
services. Bidding will be carried out to ensure highly efficient collection services
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 fec and revenue from private
concession. The investment costs should be subsidized by the central govemnment
therefore, or with donations from bilateral and multilateral agencies. ALMA must
therefore strive to acquire such sources to successfully implement the projects.

i. Classification of the Priority Projects

All priority projects are feasible and necessary to achieve the targets of the Master
Plan. However, since the financing for the execution of the projects depends on
foreign aid, the Nicaraguan side is requested to classify the projects in order of
importance. '
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CHAPTER 12 GENERAL RECOMMENDATIONS FOR THE IMPROVEMENT OF

12.1

12.1.1

MEDICAL SWM AND INDUSTRIAL SWM
Study on Present Medical SWM
Method of the Study

a.  Definition of Terms -

The study defines "Medical Solid Waste" as wastes resulting from the medical
activities of medical institutions. The study classifies this waste type as:

- Infectious waste -
.= Non-infectious waste (includes non-medical wastes)

Non-infectious wastes are disposed of at municipal landfills and are therefore

“included in the study of MSWM. The medical waste referred to in this chapter is

limited to infectious wastes, which are enumerated in Table 12.1.1a.

Table 12.1.1a  Types of Infectious Wastes

I Types of Waste Example

Non-solid substances e¢.g., blood. Blood, biood serum, blood plasma,
body fluid (sperm, tissues fluid, etc.),
blood preparation

Pathologic wastes . Organs, tissues

sharp equipment stained with blood Injection needles, scalpels, test tubes,
g ' : Petri dishes, glass scrapes,etc.

Test equipment, culture medium used | Test tubes, culture medium, petri dish-
for testing and inspections in relation | es used for testing and inspections
-to pathogenic bacteria

Equipinén_t used for dialysis treat— Tubes, filters, etc.
ment :

Other equipment stained with blood | Disposable items such as gloves for
‘ o testing and inspection, sanitary cotton,

gauze, bandage
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12.1.2

b Scope of the Study

The study intends to prcpéré gcnc‘ral recommendations for the improvement of
Medical SWM (infectious wastes). in thc Study Area by conductmg a rapld
dlagnoms : S :

c.  Study Methods

Due to time limitations, a quick study was carried out for a month. One should
bear in mind, therefore, that there are certain limitations to the use of the study
results in view of the reability and accuracy of the data obtained. The following
were carried out for the quick study of the present medical SWM:

' _ - data collection from agencies rcspohsible for the present medical SWM

(Ministry of Health (MINSA) and ALMA)
- distribution of qucstlonnalrcs to medical solid waste producers
- ﬁeld survey o '

- The above mentioned activities were conducted for a month, from April to May

1994,

Study Results

a.. Classification of Medical Institutions
Medical Institutions are classified into six categories which-arc enumerated below.

aa. Hospitals -

- Hospitals provide better medical services than other institutions.

There are 13 hospitals in Managua, 7 of whiéh conduct majbr operations. :
9 of these hospitals are state-owned, 3 are private hospltals and 1 is paxtly private
and partly govcmmcnl run. -

ab. Health Centers (Centi‘o dé Salud :—.C'/S) .'

Centro de Salud is a government-run health center providing simple medical
consultation services, have no beds and do not accept inpatients. Their services are
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restricted to minor surgeries.
ac. . Health Service Points (PM) and Medical Service Points (PS)

Health and Medical Service Points are state owned institutions providing medical
- checkups. These institutions operate at different hours; Health Service Points are
open for longer hours than Medical Service Points.

| ad. Clinics

Clinics are private health institutions that do not normally have inpatients and are
without beds therefore. The medical services offered in clinics are very limited.

gse.  Pharmacies
Pharmacies are privately owned facilitics and cannot carry out injections.
- af. Laboratories

Laboratories are privately owned facilities used to analyze various medical
specimens. '

b. - Incinerators
ba. Historical Background
baa. Reports on Sanitary Control in Hospitals Prepared in the late 1980's

Reports on sanitary control in hospitals were formulated during the late 80's by the
Regional Office of the Ministry of Health [Region III, Managua ("Department of
. Managua")]. The reports contain specific information concerning the management
and final disposal of solid wastes, pointing out the existence of sanitary problems
in the solid wastc management and final disposal systems of all hospitals in
. Managua. R -

bab. Study on Management and Final Disposal of Solid Waste generated in
Managua in 1988

A study on the solid waste manégcmcnt and final disposal system of four hospitals
in Managua (Manolo Morales, Bertha Calder6n, Fernando Velez Paiz and Antonio
Lenin Fonseca) was carried out in the latter half of 1988. The study was
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unplemcntcd as an acadcmlc rcqu:rcmcnt for students majormg in environmental
engmeenng The study concludes that problems conccrmng wastes gencrated in
these hospitals were. mainly concentrated in the. waste handhng, internal collection
and final dlsposal aspccts '

o bac. Prellminary Diagnosis in the Cemetery of Ciudad Sandino in 1991

InNovcmbcr 1991, the Departrnent of Environment, which is under ALMA carried
out a study entitied "Preliminary Diagnosis in the Cemetery of Ciudad Sandino”,
the- site used by publlc and pnvatc hospxtals of Managua for -the dlsposal of
-infectious wastcs : = :

According to the study, the uncautious burying of thesc infectious wastes is what

affects the immediate environment most. Improperly buried wastes are usually

casily cxhumcd by dornestic animals (dogs cats) and Jcopardlzc the health of the
' pcopic within the vicinity. - ~ -

Until the middle of 1992 medical wastes were dxsposed at’ the cemetery in Ciudad
Sandmo

bad. Final Disposal in the former Hospital "El Retiro"

"El Retiro” used to be a hospital which was utilized for a while as a final dlspdsal
site for hospital wastes. The place used to opcrate on weeckdays but was howevcr
closed down due to complaints from neighbors.

cae. Present Medical Solid Waste Disposai.

Although infectious wastes are presumed to be disposed of in "El Retiro"; the:
scgregation of medical wastes is considcrcd to-be inadcquatcly carried out. '

At present, most medical solid wastes are -handled in a manner similar to that of
municipal solid waste, They are being collected daily by collection units and dis~
posed of without any prior treatment in the municipal landfill of Managua at

Acahualinca. This form of management puts thc populatlon of Managua at a very
high risk.
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¢.  National Policy

ca. . Introduction of Incinerators for Medical Solid Waste Management

The policy of the Ministry of Health (MINSA) conceming medical solid waste

. management entails the improvement of measures for the treatment of medical solid

waste in the Municipality of Managua, which shall be later extended nationwide.

cb. Incinerator Installation Program in Managua Municipality

The European Union (EU) approved the plan to install incinerators in ALMA in
November 1993. The plan is shown in Table 12.1.2a.

Table 12.1.2a  Incinerator Installation Plan in Managua

I - Item Description

I Incinerator .

Piant with three chambers

I Owner Private independent company _
Capacity 100 kg/h per chamber, totalling 300 kg/h - ||
Medical Insti- | Private and public hospitals, ‘clinics and laboratories. I

tution

This will be possible once the law which grants the power to
control and regulate private and public medical institutions to
MINSA is approved.

Installation

1. Six months of prior investigation
Schedule 2. Twelve months for construction, personnel training
7 and installation. - -
3. Operation under guidance for 30 months followed
by self-sustained undertaking.
| I Location Not defined, as it will be an interinstitutional ‘decision

' (MINSA, Municipality, INAA, etc.).

Collection frequency is not defined since prior investigation is §

Collection

‘required.

Haulage

‘A fleet of vehicles will be available (trucks with a refrigera-

tion system). Route design is not yet established.
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d.  Field Survey
da. - Distribution of Medical Institutions

" There are 13 hospital.s and 33 Health Care Centers in Managua, and tho&s:: medical

- institutions -are concentrated in districts 2,3,4 & 5 where population is very dense.
Due to low population density; only 1 hcalth care center is established in district

 daa. Interview with Hospitals

Almost all of the medical institutions dlsposc medical solid waste through the solid
waste colicct:on services conducted by the Mumcxpallty

This survey also established the lack of an mfcctloub sohd wastc managemcnt
systcm in the Municipality.

dab. lnterviéw with C/S (Health Care Center) PM an_d Cl_in_ics v

These medical mstltutlons only offer medncal consultations and do not receive
inpatients, therefore, almost all of them have no beds. They discharge medical
waste through the solid waste collccn_on services provided by ALMA.,

'd"ac,. ' lnte_lfi'_iew Survey with Pharmacies and thoratorie.é

These institutions discharge solid. waste through the collection services of the
municipality. ' '

dad. Collection Services of ALMA

The collection services of the municipality enforces 3 types of collection :frequcncy :
6 days/week for 8 hospitals, 3 days/wcck for 12 medical msmutlons, and 2 days . -
for 2 medical mstltutlons : : .

dae. Incinerators in the Study Area

Only the incinerator of the Hospital Alcman Nlcaraguansc (Carlos Marx)- is
functioning properly, the rest are either out of ordeér or rundown. Aocordmgly,
only 4 - 5 hospitals incinerate their wastes; other hospltals bum their medical
-waste within their premises or dispose of it at the Acahualinca disposal site though
the municipality collection service, mixing it with several other solid wastes,
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12.1.3

e.  Legislation and Enforcement

- There are no municipal or national legislations specifically dealing with medical

wastes.

Today, wastes are gencrally either disposed of at the Acahualinca landfill or burned
or dumped within hospital grounds. Only the incinerator of Hospital Aleman
Nicaraguense is in good condition.

Legislations on health and sanitation, like the Sanitary Code, Sanitary Inspection
Guidelines and the Municipal Law, are general and vague and are not compelling
enough to cope with the most pressing issues prevailing in Managua.

A pmjcét shared by all Central American countries was however. organized to

develop a "Regional Program for the Collection and Treatment of Hospital Solid
Waste" in the six capital cities of Central America. This project was financed by
the European Union and one of its objectives is to develop adequate legislations on
solid waste management. -

Study Findings

a. Government Organization and Collection Service

MINSA is the sole organization responsiblc for the management of medical wastes.
Nevertheless, medical wastes segregation is never carried out and ALMA has been
collecting the municipal solid wastes of medical institutions.

. b. Medical Waste Collection

As previously mentioned, 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 importance of
segregating medical waste from municipal solid waste, indirectly putting the health
of collection workers and scavengers at the disposal site at risk as both wastes are
collected, hauled and disposed at the Acahualinca landfill site.
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12.1.4

c. - Incinerator Installation Program = -

-EU approvcd the program for the mstallatlon of incinerators in ALMA for the

treatment of Medlcal Wastc, In December 1993,

- ‘MINSA oomplctcd the first phase of a detailed survey on the future cstabllshmcnt
of.an incineration system, November to- December 1994, and - will commence thc
~ second phasc of the survey in February of 1995 '

- -Ne'cessity of Educationrrogmms 'fo_r the'sum' of Medica:' Institutions

Althoug,h municipal collcctlon services are theorcncally provided only for refuse,

the municipality also- collects domestic waste mixed with medical waste. The
- mixed condition of the wastes on!y provcs the ncghgence in thc part of the waste
rproducers g . o . . :

The use of incinerators to_treat waste would require careful waste segregation
considering the consequences that could seriously result from non segregation.

A one month staff education program was carried out nationwide from January to
February 1995 in accordance with the incinerator installation program. .

General Rt_:commendatinn on Medicai SWM

MINSA will introduce the medical waste incineration system to all the medical

institutions in Managua in December 1995, In accordance to this, education

programs prepared by EU were carried out with the staff of medical institutions in
November 1994, '

The incineration of infectious waste can only be made possible if medical
institutions abide by the collection systcm :cstablishcd for medical waste.

ALMA and medical institutions should promote this systcm in ordcr to ensure the

‘good sanitary conditions.
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