Taiblc_: L.14d - Results of Interview with Community Leaders and District
~ Offices' Authorities : '

J———
Candidate Area HIALEAH| CESAR “VILLA CARLOS | WASPAN
S . SANDINO | CANADA MARX NORTE
Type of JCOP | Community | Association | Community | JCOP
Association | Association/ | of House~= | Movement
Community | ‘holders :
‘ . Community | - Movement L
: Leaders ;
Demand for YES YES YES YES YES
Collection : '
Service
Exiension of YES YES | YES YES - YES
Cooperation .
to the project _ .
Experiment YES YES -~ NO YES YES
with other
community
works
District _ :
Identification 3 -5 6 6 : 6
: : Interest in YES YES YES YES YES -
‘District the Projeci :
Office 5 . :
Authorities | Approval of YES YES = . YES "YES YES
the project ' :

L.I.S ‘Execution

a. Preparation Work

‘The following preparation works were executed prior to the commencement of the
experiment:

- meeting with related agencies and persons in the Municipality to ask for their
' cooperation ‘in the experiment
—  meeting with community lcaders

- = meeting with residents

- Implementation of education programs on sanitation
~ ‘aa. Preparation Schedule for the Experiment

The pre_pa'raﬁbn works were exccuted abcording to the foliowing schedule.
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I 17 November
(Thu) -

*_Table L.1.5a

Preparation Séhcdulc. for fthé Ex rimcntj-

Meeting with counterparls about hasnc plan of expenmem

%g '!)iovem_ber_ e Meetmg w:th wunlerpam aboul basic plan of expenmenl
') L s
19 November . . | Area condxtlon survey '
20 November 'Ar,ea mndn_uon-survey: :
(Sum) L S .
21 November | Area condition survey -
I o
(2% N)Ovember _Meetmg wuh delegam of Dlstnu offi ces
'(?% e!:}i(;vember Meetmg wnh district ofﬁcers (D:stncl 3,5, 6)
| B N)ovcmb'et' Meetmg with community leaders (Hialeah) R
25 November
(Fri) L
%éia glovembe: Meetmg wnh communny leaders (Villa Canada, Carlos Mm, Waspan Noﬂe)
(2; N)avember Meelmg wutll res:dems (Waspan) ..
un
&N{;vember _ Meetmg with commumly leaders (Sandmo, Hxaleah)
on)

I 29 November
(Tue)

Meetmg with :esndents (Hialeah)

30 November

(Wed)

Meeting with residents (Villa Canada)

01 December
(Thu) .

02 December
(Fri)

Meeling with residents (Carlos Marx)

03 December
(Sat)

Mecting with residents (Waspan Norte, Cesar Sandino)

04 December
(Sun)

05 December
{(Mon)

Selection of experiment area(s)

?Iﬁ‘u D)ecembe_r Meeting with district officers and community Jeaders -
e E
0(&’ Izic)cember Meeting with district officers and community leaders
e
(8 December Detailed  design
(Thu)
(9 December Detailed design
(Fri)

10 December
{Sat)

Area cleansing and improvement activity

11 December
(Sun)

Area cleansing and improvement activity

12 December
{Mon)

Commencement of collection service

13 December
{Tue)
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ab. Request for the cooperation of related agencies and Municipal officials
The meetings were held in order to achieve the following objectives:

- to explain the objectives and details of the experiment . -

- to request for cooperation and participation in the experiment

- o involve ali related agencies and persons

The following structure of executing organizations was established during the
meeting to assist the experiment. '

Municipal Works District Coordination Environmental
and Services - Heed Protection

I 1

% {__*) Offca ‘ ’ En\rlttwmaen‘l:t:llt Education

Aw-
!&sﬁ!

Figure L.1.5a  Executing Organization in the Municipality



il -

i

iv

. :..Gcncral Director of Mun1c1pal Works and:: s S
Services Head Office: = Ing. Carlos A Moncc Mamncz

: Mcetmg wiﬁh —Viic_':e.May‘or-'f RS Rp
Mcc_ting; with Cborc_linéting Committec .
_ (Attendance)

- Gcncral Director of Plannmg Hcad Office Ing Roger A Zumga

General Dir_cétor of Environmental

Protection Head Office: ~ Ing. Patricio G. Jerez P,

Mcétihg with the authorized persons of the Public Clcanéiﬁg Office

(Attendance)

Director: - Jorge A. Cisne Caceres.
Asst. Director:  Marvin E. Sanchez Tijerino

Meeting with Delegates of District Offices

(Attendance)
General Director : Ing.Edgar Quitana
Asst, Director : Mr. Augustin Acevedo

Delegate of District Office-1 - : Mr. Marvin Percz

Delegate of District Office—-2 : Mr. Roger Mayorga

Delegate of District Office-3  : Mr. Adolfo Brenes

Delegate of District Office—4 : Mr. Zenelia Madrigal -

Delegate of District Office—5 : Mr. Jorge Ramirez

Delegate of District. Office-6 - : Mr. Rene Ruiz Tablada . _

Delegate of District Office-7 : Mrs, Maria Hoydee Ozuna f

Meetings with authorized persons of District Offices
- Attendance during the Meeting in District Office-3

Staff of the Dept. of Municipal Services Ing. Hugh Kam hodgson
Social Worker _ : Mrs. Marcia Cruz ' |

L-18



ac.

Attendance during the Meeting in District Office—5

Delegate -~ : Mr. Jorge Ramirez
Staff of the Dept. of Municipal Services : Mr. Raul Arteaga

Attendance during the Meeting in District Officc-6

Delegate : : Mr. Rene Tablada

Staff of the Dept. of Municipal Services : Ing. Alvaro Tercero
Social Worker - -~ : Mr. Ramiro Trejos
~ Social Worker : Mr. Daniel Zapata

Meetings with community leaders

The meetings with community leaders were held in order to achieve the
following objectives:

To explain the experiment and make them understandable to those
present

‘To request cooperation and participation in the experiment
To cducate the residents in the area on sanitation

Attendance during the Meeting in District Office-3

“Delegate T : Mr. Adolfo Brenes
-Staff of the Dept. of Municipal Services : Ing. Hugh Kain hodgson

Social Worker : Mrs. Marcia Cruz
Hialeah third block Community :
Leader (J'COP) : Mr. Adolfo Mejia

" Hialeah Community Member

(I'COP) S " . Mrs. Esterlina Rodriguez

Attendance during the Meeting in District Office-5

~ Delegate ' : : Mr. Jorge Ramirez
- Staff of Dept. of Municipal Services : Mr. Raul Arteage

Cesar Sandino Community

- Leader (J)COP) .~ - : Mr. Felix Yurinda
- Cesar Sandino Community

Member (J'COP) ~: Mrs. Rosario Buldelomar
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- '-'Atte_ndancc during the- Mecthg-inbiét;icf-_()fﬁoe%
Socnal Worker. . : Mr. Ramiro TICJOS

: (Vllia Canada Commumty Mcmbcrs)

FCOP. .- - .' . :Mss. Pastora Lezcano
- reoe : : Mrs. Aurella Bacez
- J'COP <o M Rafael Garcia .

| (Carlos Marx Commumty Mcmbcrs) -
I COP S i Mims. Alba Maycla Alvarez

(Waspan Norte Commumty Mcmbcrs) s
J'COP - : Mr.Julio Cesar Awna
"JCOP- .. - . .. - :Mr.Bamiro Sanchez R

a.d._ _ Meétings with 1;e§idents

- ada. Objectives __ |

Thc mc--;:.til.l.gs wi;h-r.csidcnts .'w.e.rc hcld‘aocérdiﬁg“t:o“ thc l.fdllowing_ oﬁjcctivcs:
- to execute education campaigns on sanitati.:on

- to confirm the demand for collection services

- . to confirm the amount of cooperation available to the experiment
- 1o count the number of houscholds willing to part:c:patc in the experiment

adb. Schedule

Meetings with residents were held according to the following schedule, Due to the
absence of any community facility, the mectmgs were held in vacant areas in thc
' communities.

Waspan Norte 27 Novembes (Sun) 10:00 ~ 12:00

Hialeah ~ 29 November (Tue), 17:00 ~ 19:00 _ ' t&
" Villa Canada - 30 November (Wed),  16:00 - 18:00 '

Carlos Marx ~ 2 December (Fri), - -17:00 - 19:00

Waspan Norte - - 3 December (Sat), :  10:00 <12:00

Cesar Sandino -

3 December (Sat), . 15:00 = 17:00



adc. Sanitary Public Education

' Various-issues on sanitation were _touchcd during the meetings with the residents.

'I_'bc contents of this education program are detailed in L.3, Public Education
Campaign. . I :

ae. Determination of execution areas

" As described in the previous chapter, the objective of the collection experiment is

to examine the workability of the manner of collection proposed in the Basic Plan.

‘In addition, due to the very limited financial capability of the Municipality and
 difficulties 'in obtaining public cooperation, a stepwise approach is proposed in
order to achieve the targets of the Basic Plan. The Study Team set up the

following criteria for the final sclection of the experimental areas with due
consideration of the basic policies of the study and the limited period allotted to
the experiment (1 month):

-1 . The Municipality should continue carrying out the activities in the experiment

which were meant for the following: 1) extension of collection services, 2)
establishment: of the Beneficiary-Pay~Principle, 3) establishment of an
efficient and reliable collection system, and 4) establishment of public
cooperation, even after the Study Team has completed the experiment. In so
- doing, favorable results may be obtained.

ii Public cooperation is especially essential to the container and bell collection
system. The results of the experiment will be able to prove the extent of the
residents’ willingness to cooperate and participate.

jii  Consequently, a participation ratio of more than 20% should be achieved for
" the experiment and collection work.

iv.  New strategies should be formulated for the expansion of coliection services
in other arcas.

Based on the above mentioned criteria, Cesar Sandino (D-5), Carles Marx (D-6)
and Waspan Norte (D-6) were selected as areas for the collection experiment. The
community in Hialeah was not able to submit the list of willing household
participants by the closing day, while: villa Canada was excluded due to low
participation ratio. '

The number and 'percentage of houscholds wmhmg to participate are shown in

_Tablc L.1.5b.



Table L15b  Determination of Collection Experiment areas ~

: Hlalcah Cesar Sandino | -+ Villa - Carlos Marx |* Waspan
ey | @) | Camaa | (P6) | None
o - (D-6) (D-6)
1. . Proposed collection  § Compactor Compactor* ~ | Container Containei Container
‘ system ' 1K ' -
2. * Total Number of 200|300 . v [42s | 163
houschold _ o ' . : ‘
Cf3 . Numberof houseboid § - s | |7 & -
! ' wishing to participate § : I Y R .
4 Ratio (%) (1/2) |~ B I3 IR 1) |36s o ]s03
' Final selection ; et ,

" af." Detailed Design

afa. Detailed Design for collection

Detailed design (discharge method, primary collection system, cdliection frequency,
- collection days, time, point/rou'tc and fee) was planned based on the condition of

the arcas sclected for the experiment, and is shown in Table L.1.5¢, Figure L.1.5b




N







. . E ’ - S e )
- ) 3 - Q - .':, - .
. ’ \ . ° . : |l’| .
* \ - - ‘;.: .
'.:;. ‘
K - I
Al X
- N
i .
L ERY
g i
g s K
. ap ‘.“‘
4 g

. . : $ a- dpe TR

\

f
J

/

/ |

/

Q
L
) —
-
' g
(@]
. L ) %
ey
._%
«
’ o
i3
Lo
1
[
—

&\\ N




| Table L;l.Sc

| TR CTT T

Discharge and Storage

Detailed Design

Residents discharge their waste
directly in the collection vehicle.

Carlés Man(D—tS) '

Residents chscharg ear
waste in front of prcnuscs
usmg plasue bags or sacks

: Rwdenis daseharge th:nr

wase in front of premises
using plastic hags or
sacks .

- anary ﬁcollccuor_l T done

before collection vehicle

Primary collecuon is done
before collection vehicle

Ccs 3
2/3 of total fec amount will be
paid to the Municipality.

Remaining 1/3 of total fee
amount will be used for cleansing
activities in the community.

afb.

; sun!wed I P Mon.,-Thu. .
Collection f thrice a week twice a week . . twice i:Wéck
- § Frequency ' _
L Collection: ] Tuesday, Thursday, : Monday, Thursday, © .| Tuesday, Friday,
Collection | gy, jn g - | Saturday, : first collection day - .~ | first collection day ~
w°"]'_‘ by '_'h° week first collection day ~ - " -115 December (Thu) . - 13 December (Tue)
Muaicipality - | 13 December (Tue) . B ; I AR
Collection § 7:00 am ‘| 7:00 am {7:00 am .
Collection [ refer to Figure L.1,5a - refer 10 Figure L.1.5Sb | refer to Figure L.1.5c -
Point and S : T -
e Route ,
Collection Fee C$3 Cs$3

1/3 of total fee amount
will be paid to the
Mumcipahty

Remauung ?J3 of total fee

amount will be use_d for
cleansing and impmveme_m

- activities [n the

community. cleansing improvement
S activities in the
B community.
Rl - -

-| amount will be used for

1/3 of total fee amount
will be paid to the
Municipality,

Remaining 2/3 of total fec

primary collector
compensation and

Construction of container bed

In view of the Municipality's aim to extend its collection services, four 15m*
communal containers were repaired for the. collection experiment.

In order to prevent damages, container beds were constructed in Carlos Marx and
Waspan Norte. At the same time, sloping platforms with steps were constructcd to
facilitate discharge.

Structure of container bed for collection experiment is shown in Figure L.1.5e.




afc. Detailed Plan for the Improvement of the Sanitary Condition in Area B

To improve the sanitary condition in the area, the following two activitics were
. planned:’

~  Cleansing activity

Vacant arcas, canals and roadsides are usually littered with wastes. Thesc wastes
- shall be collected by the community prior to the implementation of collcction
. services with the help of the PCO and District Offices.

- Improvement activity

The absence of drains in the arca leaves drainage flowing freely on roads. The

community should do something about this condition prior to the implementation
of collection services with the help of the municipality.
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b.  Implementation

The collection experiment was implemented in three areas from December 10, 1994
to January 11, 1995. In order to examine the feasibility of the proposcd plan, the
followmg were carried out in the experiment:

.- time and motion study (collcction ‘time, distance for collection, and amount

of waste to be collected)

-~ - public opinion survcy :

- examination of opcratlon and managemcnt systcm of the Public Cleansing
Office

-~ examination of coordination and assistance system- of District Offices

- . examination of public education system organized by the Department of
Environmental Education

| - examination of promotion and fee collection system in the community

- examination of wérking efficiency of primary collectors

ba. Time and Motion Survey for Collection Experiment

The objectives of the survey are:

~ . To examine the proposed ‘collection system in the Basic Plan;

- To compare the efficiency of the present colicction system and collection
experiment. -

bab. Contents of the Survey

The vehicles assigned in the experiment areas were traced in the survey.

The details of the survey are described in.Annex E, E.5.

'.bac. Method of the Survey

The details of the survey are mentioned in Annex E, E.5. .



. Tt

il

bad. Results

.~ The: results of the “collection cxpcnment ‘were mcludcd in- thc CXlStlng
- collection routcs S e : '

o=  Ceser Sandino was included in route 9; and

* Carlos Marx and Waspan Norte were included in the route for markets.

Coliection work in Cesar Sandino was set after mgular collection work
commenced. At first, collection in Cesar Sandino was carried out an hour
ahead or later than originally planned due to traffic and vehicle conditions,

- but finally it was carried out before the beginning of the rcgular collection

route instead of later, as was originally planned.

.- ‘The waste collection service was donc bascd on the basic plan. The collection

from houses and the haulage to communal containers by the primary collector

~ was done twice a week. The haulage from the containers to the disposal site

was carried out by the Municipality the day after pn'mary collection.

. During lhc time and motion survey,: howcvcr, it was. observed that thc

communal container was not full because of the followmg

~  unfamiliarly of primary collector; and
- - ineffective coordination between pnmary and mumc:pal collection

Bell coliection in Cesar Sandino took 54 minutes."A total-o_f 1223 families
participated in the collection experiment spending an average collection time

~per family of about 15 seconds. The efficiency of the collectxon work was a

result of the cooperation of the rcsxdcnts

bb. Public Opinion Survey for Collection Experime_n(

bba. Objectives of the Survey

The main objectives of the POS (Public Opinion Survey) axcrdescn'bed as follows:

to confirm the changes in the awareness of the commumty before and dunng
the collection experiment. - SR o -

to check the suitability of the collection systcm pmposcd in the collection
cxperiment, ; - ‘ :




bbb; Survey Period

POS was conducted in December 21 and 22, 1994 to compare the degree of aware—

" ness of the community before and during the collection experiment.

bbc. Survey Areas and Number of Samples

*The households covered by the POS were selected from the collection experiment

areas. A total of 30 houscholds, 10 from each of the three chosen collection areas,
were selected.

bbd. Method of Survey

Fvery resident was interviewed in the POS and the answers obtained were
computerized and are described in the next section.

bbe. Results of Public Opinion Survey in Collection Experiment

~About 75% of residents in the 3 experiment areas rcccive solid waste

collection services. : .
Around 90% of residents store their waste before collection.
More than 70% of residents know the collection day.

~ More than 70% of residents receive cooperation of neighbors and/or
~ community is necessary to keep the area clean.

More than 85% of residents are satisfied with the collection work perfor-
mance of the primary collector and the Municipality.
More than 80% of residents think that the collection service provided in their
area is suitable. '
More than 90% of residents think that the sanitary condition of their areas
have changed after the collection experiment began.
Residents answered that they would like to use the funds collected from the
residents to:

improve the drains

improve the roads

construct community facilities such as street lighting, ctc.
100% of the residents want to continue receiving collection services.






Reasons why residents are not receiving solid waste collection services
(question for residents not receiving collection services)

]

Sandino Carlos Marx Waspan

i)Nobo_dy comes to contract waste collection sewices 10% 13 Sﬁ% I
2) expensive waste collection fee 0. 0 0 I
3)Partial waste collection fee system a 0 0
4)No trust in the Municipality 0 G 0
$)No frust in the commenity 0 0 0
Gunavware of collection services in the arca 0 10% 0

I T)Others (Please specify) 10% 0 0 ==J

Waste discharge / disposal method (questions for
collection services) ' o

residents not receiving

PN

" Carlos Marx Waspan
1) Regular colleétion service 10% 0 0%
2) Iregular collection service, road 0 0 10%
sides or channels etc.
3) Combustion / disposal 10% 10% 0%
4) Others 0 0 0

—_




4. " 'Percéntigé. of residents thinking the area is clean and in good sanitary.
_ condition (questions for residents not receiving collection services) -

SPT R




5. . Percentage of residents thinking that the area condition has become sanitary
after the onset of collection experiment (questions for residents not receiving
~ collection services) '

Waspan I

- 30% l

30%

10




" 'The use of the fee for improvement works (questions for residents not receiving
o collection services), . - . [ S

. Sandino

1) 1o improve the roads. 0%
0%
0%
20%

| R
g
2
i

"3) 10 cosistruct commnity facflities,
such as street lamps, etc.

4) o clexn up the wed © o

13 0%

Percentage of residents thinking that public cooperation s necessary to keep
the area clean (questions for residents not receiving collection services

Sandino Carlos Marx  Waspan

| 20% | 10% 50% | |

100

2 50 1 '
10%
0 %
' Waspan -

Carlos Marx



8. - Per_centage of residents who want to receive collection services {questions for
residents not receiving collection services) '

0% 1 1% 50% I
S

100,
50%
® 50 -
20%
% %10%
0 | T
Carlos Marx
Sandino Waspan



I 5} others (please specify)

" Reasons why residents receive solid - waste eolloclion services (qucsnons for
rcsndcnts who receive collcctlon semces) '

i)iohéept’.‘.adm . 40%
2} to make the area sanitary 50% 0% 10%
3) 1o prevent the generation of flics and bad 0% 0% . %
smell : : )
4) 1o prevenl iliness % 30% 0%
0% o% %

38




0% —

HEB

Garlos Marx




eek_ly-oollect_iéh ‘days (questions for residents |

11. Percentage of residents aware of w
- who receive collection services)




12. . Percentage of residents who receive collection services at a fixed time
(questions' for residents who receive collection services)

100 -
70%
L 501
e 10%
’ [ "'"I"“'|
Sandino . Waspan



13.  Percentage of residents thinking that publ
-~ the 3 :




%

N .
Sandl






iI'Ty
| I
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18.

. The use of fees for improvement works {questions for residents who receive
collection services) -

1) 1o improve roads 0% 10% 0%
2) to improve drains 50% 50% 10%
3) 1o construct comsnity facilities, 10% 2% 30%
such as street Jamp, ctc.

4) to clean up the area 10% 10% 10%
5) okhers (please specify) 10% 0% 0%







be. The routes of the col_lection services in the experiment are as follows:
i Cesar Sandino was included in the existing collection service route 9

ii -~ Carlos Marx and Waspan Norte were included in the existing collection
service route for markets.

Collection work in Cesar Sandino was fixed after ordinary collection work began.
The collection time in Cesar Sandino was made an hour ahead or later than the
fixed collection time due to traffic and vehicle condition, and instead of being the
second, it was scttied as the first collection route during the implementation period.

bd. .Examination- of Coordination and Assistance System through District
Offices :

District Offices extended the following services during the experiment:

i Social workers or persons in charge of municipal services assisted in the
community works needed for the experiment, such as hiring primary collec-
tors, contracting residents for the services and fee collection. -

i District Office 6 lent the use of their hand carts for primary collection to the
- communities of Carlos Marx and Waspan Norte.

iti  District Offices assisted the cleansing and road improvement activitics of the
communities at the beginning and during the experiment.

iv District Office 5 held meetings in Cesar Sandino to encourage resident
" participation in the experiment. Authorities of the Department of Environ-
_mental Education also carried out campaigns on sanitation.

‘be. Examination of Public Education System by the Department of Environ—
mental Education '

“The Dcpartment'of Environmental Education implemented the following during the
experiment: '

i Carried out campaigns on sanitation in Cesar Sandino,
ii  Carried out campaigns on sanitation using the audio visual tools prepared by
the Study Team in the following days:



5 January 1995: Cesar Sandino
6 January 1995: Carlos Marx
-9 January 1995: Waspan Norte

bf. Examination of Promotion and Fee Collecti_on System-in the Commun_ity

The fo]lowmg works were nnplcmentcd by lhc organlzatlon cxcluswely established
- ifor the cxpenmcm ' : '

i Contractmg a pnmary collcctor accordmg to the - condltlons prcparcd by the
o Study Team S :

ii - Contracting rcs1dcnts for collection services. accordmg to the tcrms prcparcd
by the Study Team. S

. Table L.1.5¢ shows the number and percentage of households contracted
before and during the experiment, including the increase in the percentage of .
contracted houscholds. :

Table L.l.Se Numbcr and Percentage of Houscholds - contracted by the
community for the experiment

Cesar Carlos Waspan | Total
Sandino Marx Norte
(1)Total number of houscholds a0 197 163 660
(Z)Number of houscholds contracicd before 63 7 2 |
the cxperiment ’
(3)Namber of bouscholds contracted Chmng 223 180 9 | 49
the experiment : ’ : o '
(d)Percentage. of households comtracted 2% 36.5% 503% | 329%
before the experiment (%) (2)(1) '
(5)Percentage of houscholds contracted 3% | naw | ssze | qa0m
during the experiment (%) (3¥(1) 1 :
I (6)increase in percentage (%) (5)-(4) 53.3% 9% | 49% 41.8% I

iii ~ Household Fee Collection was carried out as foliows:
- fee collection from January 2 - 5, 1995.

- S January 1995 was the Primary collector's payday =
-~ 5 January 1995 was the day for payment of waste collection fees

L - 50



The amount of fee collected from the residents in the experiment is shown
in Table L.1.5f.

Table L.1.5f  Amount of Collected Fee

e
. Waspan Norte Total .
‘ ' " ¥ Total' Amount of Fee 669 ST 540 ' 270 1479
' @) ; -

Salary for Primary 0 180 %0 270
Colleckor (C3)
Waste' Collection Fee © | 3 .o 180 . - 90 716
(©) |
Moncy for Area Im- 223 180 LN 493
provement (C3) | - ’

~iv. The organization established exclusively for the experiment acts as the
_mediator between the residents and the municipality, relaying every request
_‘madc_ by the former to the latter and passing information from the latter to
the former. | | | | '
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" Sample of Contract Document :fp:-.?rimary Collector-

Contrato de Prestacién'de Serviclo's

Nosotros, ' SN nuembros dcl oomltc formado para la
c]ecuclén del Proyecto Piloto de Reoolecclén en ¢l barrio Carlos Marx y el Sr.
res1dcnte dcl barrio, hemos acordado celebrar un oontrato de rcoolcc—
cién primaria. de los desechos domlclhanos dc nuestras casa: bajo las s:gulcntcs
condiciones: L

1. S ElSr___ _ . sc compromete a fecogér lo's-deéechos de
H — ‘. . . ) . N : - . B
2. ‘Los desechos serdn rcc0g1dos del frente de las casas y llevados al contenedor

que la Alcaldia de Managua ha mstalado en la colonia.

3. Lt)'s"dc_scchos deben ser rt:_cogidos"lo's dfas Domi_ﬁgo y Miércoles de cada
' ' scmana a las 8:00 am y deberdn estar vaciados en ¢l contenedor cominitario
‘donde serdn recogidos por la Alcaldia de Managua los dlas Luncs y Jueves a

las 7:00 am.

4. El Sr. debe cjecutar su trabajo atendiendo todas las

' casas de la colonia, sin derramar los desechos en las calles y en las orillas del
contenedor.

5. El pago por el servicio de recoleccion primaria serd de C$ 1.00 por casa

atendida al mes.

6. El Sr. efectuard su trabajo los dias Domingo y
Miércoles de cada semana de 8:00 am a 12:00 pm.

Ambos comparccientes dicen estar de acuerdo con los puntos anteriores en fé de lo cual

firman ci prescntc compromiso.

Managua, de Diciembre de 1994




Sample of Contract Document for Residents

Compromiso de Pago

Por cstc medio los abajo firmantes residentes del béfrio August.o Cesar Sandino se
.compromc_ten a pagar la ‘cantidad de C$ 3.00 al mes por cada casa para cubrir los
costos del servicio de. recoleccién que prestard la Alcaldia de Managua durante el mes

de , bajo las siguientes condiciones:
- Frecuencia de recoleccion: Tres veces por semana
- Dias de recolecci6n en la semana; Martes, Jueves y Sabado 11:00 am
- TaSé'pdr recoleccién : C$ 3.00/casa (C$ 2.00 para el servicio de recoleccion
" ala Alcaldia y C$ 1.00 para cubrir gastos de la actividad de limpieza en la
" comunidad) |
- ~ Los residentes sc comprometen a pagar puntualmente la tasa, promover la

limpieza y buenos hébitos en la poblacién y colaborar para la buena

éjecuci(m del proyecto.




L.1.6 Findings

i The container and bell c‘dl_l'éct'ibn' systcm requires public cooperation a lot
" more than the other collection systems. A 27% increase was observed in the
number of contracted households as the number of households that partici—
patcd in the cxpcnmcnt totaled 493. Moreover, 80%. of the houscholds re-
“ ceiving collection services find the collection systcm suitable. These ﬁgurcs B ‘
- indicate the. rcsments' approval of the experimental oollcct:on systems, and

' OOnscqucntly prove the feasibitity of extending oollcctlon services to these
through these collect:on systcms - ' ‘

i The organization structure below was cstab'lis',ﬁedﬂtb provide assistance to the
experiment and proved to be very important in thc extension of collection

services.
Municipel Works District Coordination . Emhonm '
and Services Heed Office Protection @
Head Offce . Hoed Office
e L R ¢ Offoe 4P| Ervrormental Educetion
I {Coordination)
»[ Poodons |4
* (Waste Collection Servics) " (Saary Eckuostion)




i

v

To effectively carry out the experiment, an organization responsible for

promoling sanitation should be established. The responsibilities of the

~ organization are as follows:

- contracting primary collcctors

- - contracting residents for collection scrvices

- fee collection and management _

- act as a mediator between the tesidents and thc Municipality to
 establish coordination in sanitation activitics |

The establishment of an organization' in the community .is proven to be
nccessary not only for the extension of collection services but for the

_ sanitation of the squat arcas as well.

The primary collection system incorporated in the container collection sysiem

. was proven to be effective in the squat areas and should be implemented

therefore for the extension of services to other areas.

. The waste fee collection system in squat arcas was established as follows:

- C$ 3 C$ 1 - payment to primary collector
. ~ (If community will hire a
‘primary collector for
collection, the residents
should pay his salary)

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

—C$10orCs2- ‘payment to the
Municipality for waste collection
services

A community organization made up of threc members was organized to
manage the fees collected. The communitics hand the collected fees over to
the Municipality. ‘The Study Team recommended the scparate management
of the fees from the general finances of the Municipality. It further
recommended that the fees should be managed by the Public Cleansing
Office.
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- With the assistance of the district offices and the Public Cleansing Office, the
* community carried out cleansing and improvement activities. The district

offices and Public Cleansing Offices also assisted these activities dunng the
experiment.

However, some roads and dralns were not improved or rcpalrcd due to

_ geoiogical influences and lack of cqmpment

< Vil

These activities were pr'oven t'o be necwsary to sanitize the squat areas.

‘In .order to prevent damages, _'OQilt&iIlt_:l" beds  were constructed in the
“.experimental areas provided with the container collection system. At the same

time, sloping platforms with steps were constructed on the bcds to facilitate
dlschargc

e ’I’hegconstructioh of the platform to facilitate discharge was proven to be

viii

effective especially for children and primary collectors.

The community of Hialeah requested to be included in the experiment after
the selection of experimental arcas was finalized. The: household percentage
cager to participate in the experiment exceeded 90%.

‘The Study Team rédomnicndcd the i:icluSiOn of Hialeah in the experiment to
~ the Mumc1pahty for collectxon arca cxtcnsmn and in accordance with the

basic plan proposed in the coilcction experiment.

Thereafter '.thc Municipality started the preparations necessary for the
implementation of collection services in the area from 5 January 1995,




S#nitafy Landfill Experiment

. Background

The disposal site in Acahualinca has been operating for almost 20. years since it
opened in 1975 and the disposal site area has increased to about 40 ha. Based on
the information given 'by the Public Cleansing Office, almost half of the landfili
works is completed and will be continued until the entire landfiil area is even. The

| _ remaining iandﬁll site is shown in Figure L.2.1a. The remaining capacity of the

present Acahual_mca disposal site is estimated to be approximately 1,220,000 m’, .
a capacity capable of accommodating the volume of wastes to be disposed in the
following 5 years.

“The .prcscnt disposél site in Acahuali:r.lca is in a terrible state.. More than 200

scavengers, including animals and birds looking for food waste, can be scen in the
site. Wastes dumped. in the site are also scattered and those lighter in weight

“ 7 usually get blow_n away to the surrounding area.

The. shoreline Of Manégu'a”lakc formerly divides the lake from the disposal site.

However, the annual dccrcase in lake water level has created a distance between

- the two. The view of the shoreline - is not very pretty to the sight as it is now
_ adomned _w1th heaps of waste. This condition is feared to deteriorate lake water

quality if water level rises up to its former height.

Furthermore, the natural combustion of disposed wastes due to putrefaction can be

observed in a wide area. The smoke densely covers the disposal site and can be

seen from every clevated ground in Managua city.

Given these conditions, the Study Team proposed the relocation of the present
disposal site to an area 2 km to the west. The Study Team also pmposcd the
implementation of sanitary landfill in the master plan | for the proposed new landfill

'-sne in Acahualinca to keep the environment sanitary and prevent any adversc

impact to the surrounding area.

The experiment, therefore, will also be carried out to determine whether the
implementation of a sanitary landfill is feasible or not, and also for the formulation
of the Master Plan.



_ Volume (m*)

570,000
150,000
270,000
230,000

1,220,000

The Study on The Improvement of The Solid Waste
Management System for The City of Managua

Japan international Ccmpontibn Agency

Figure L.2.1a
Remaining Landfill Area in the Present
Acahualinca_ Disposal Site
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Objectives of the Sanitary Landfill Experiment

- The sanitary landfill éxpcrimcnt aims to inform the people, residents in the arca

and neighboring arcas of the importance of sanitary landfill practices. The objec—
tives of the sanitary landfill experiment are described below:

(1) . to sanitize the area condition of the present Acahualinca disposal site in
accordance with the immediate improvement plan.

(2) to verify the workability of sanitary landfill works proposed in the Master
. Plan B

- Contents of Sanitary Landfill Experiment -

The Study Team and ALMA agreed to carry out the following items in collabora--
tion with each other, based on the. above objectives.

(1) Immediate improvement measures
-  improvement of approach road
- covering of wastes
- construction of dike

(2)  Verification of the workability of sanitary landfill works
©© = covering of wastes :
construction of dike
~ - installation of gas removal facilitics
a. Improvement of approach road

The approach road, which is impassabie in the rainy season because it subsides and

gets really muddy, impedes the operation of the tandfill works. -Because of the

unpaved condition of the approach road, haulage is not effectively carried out and
vehicles consume a lot of fuel. Consequently, the approach road will be improved
to smoothly implement landfill works.



b.  Covering of wastes

Scattéring of wastes, gcﬁera_tioh of bad oddr, _propagation of insects and fire are
3 usual-occurrcnécs in the present Acahualinca disposal site due to the uncovered
“state of the wastes. To create a sanitary condition, wastes in the présent dumping
 site will be covered daily and for the last time after landfill works are completed,

c. .Construction of dike

~ Some of the wastes in the present disposal site overflow into the ncighboring area
due to the absence of a definite boundary, thereby corrupting the surroundmg
environment. A dike will be constructed therefore to act as a clear boundary
between the surrounding area and the disposal site. To maintain a clean and good
environment, the hcaps of waste surrounding the dike will be leveled and covered
with soil. ' '

- In addition to the above, the present dumping site should be enclosed by the dike
to prevent uncontrolled tipping and spreading of the wastés. The dike construction
schedule should be adjusted to the daily waste covering operation.

d. Instaliation of gas removal facilities

The condition of the part of the disposal site where landfill works are completed
is anaerobic. The anacrobic decomposition of organic waste materials prodﬁccs 40
~ 60% -methane, 60 — 40% carbon dioxide and various other gasés. “The emission
of these gases usually result in explosion which interrupts the spreading or
compaction work. Deoxygenation, on the other hand, injurcs vegctation in the
recently recultivated surface of landfill and the surrounding arca. Since these gases
could impede the future use of the area as a dxsposal site, the mstallatlon of gas
removal facilitics will be taken into account. . : '

* The abovementioned items to be carried out in the sanitary landfill experiment are
summarized in Figure L.2.3a. These itemns will be carried out by the HCA Study
Team and the Public Cleansing Office, as shown in the'.folIOWing table. Further-
more, the role assignmcnts were decided taking the folio_wing- into account:

~  the limited period allotied to the cxpcnmcnt

- the use of Public Cleansing Office equipment-and the. prcfcrrcd cxccutlon of
the works by PCO

~  the implementation of the remaining works by thc JICA Study Team
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 TableL23a  Role Assignment for the Sanitary Landfil Experiment

Ttems for the Experiment - {mea ALMA

1. Inprovemcnt o(q:mm-d E Plan, Construction | Supervision:
S e ' : Supecrvision .

2. Covering of wastes ' Plan, Supcrvision  *. | Comstruction,
' Supervision

113. Coastruction of dike ‘Plan, Sepervision Construction,
: . o Supervision’

Flan, Constmcuon. " Construction

4. Instaliation of gas removal facilities
: ' o Supervision Supervision




: Construction of Dike

(i § s o

f the wastes

ering O

Final Cov

Daily Cov

f the Wastes

ering o

- Access Road for the Construction of Dike

Approach Road (Asphalt paved)

. Approach Road (Gravel)

e o e e ey

—_— i ———-

- Gas Removal Facilities

-}
44
g
3
g
5

Figure L23a Summa

“A o
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Execution Method

- 8 Improvement of approach road

A section of the present approach road, with a length of 250m starting from the

.- avenue to the end of the truck scale constructed in the previous phase, is paved in

asphalt and its vertical alignment was partially changed. The following section,
with a length of 300m in the direction of the landfill site, is paved in gravel. The
level of the approach road was also raised to about 1.0m. The present gate should
be replaced with a new one. The location of the road, vertical alignment plan,

 typical cross section and gate facilitics arc shown in Figure L.2.4a, L.2.4b, L.2.4¢c
- and L.2.4d. - The JICA Study Team consigned the works to a local construction

firm. :

b.  Covering of wastes .

Waste covering is carried out by the Public Cleansing Office under the supervision
of the JICA Study Team and the counterpart in areas where landfill work is
completed or in progress. The Cleansing Office executed the final covering of the
wastes at the area where landfill was completed in coliaboration with the Municipal
Maintenance Office who supplied the equipment nceded. The Public Cleansing
Office should supervise the daily covering of wastes since its further continuance
is most desirable even after the experiment.

ba. Final covering of wastes.

Almost half of the landfili works in the present Acahualinca disposal site is
completed. The volume of waste disposed in this area is about 15m thick from the
ground. Final covering is not carried out.

The final covering of wastes is carried out at the three areas selected for the
installation of gas removal facilities. The areas covered measured 2,800m*(40m x
70m), and the thickness of the layer was SOcm considering future vegetation.
Details of the final covering are shown in Figure L.2.4c.

be.  Daily covering of wastes

There are 4 sites available for landfill in the present Acahualinca disposal site. The

- current dumping area used for landfill (December 1994) is located near the entrance
of the disposal . site and:measures approximately 60,000m? with an estimated
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capaclty of 570,000m*. The Mumcxpal Cleansing Officc camcs out daily waste
covering activities at the northern part of this area. :

At the bcgmmng of the cxpenmcnt daliy covcrmg activities were planncd to be
carried out on the day wastes are disposed of. Howcvcr, the presence of numerous
scavcngcrs near the hcavy equipment ‘used.in the dumping area'led to. alterations
< for safety reasons. . The methods involved in the waste covering operation, ¢.g.,
' ’hcapmg, compacting and ‘covering, are carried out 2 days after the wastes are
- dumped; giving scavengers sufficient time to go ahead with thclr busmess See
S Flgurc L.2 4f for. furthcr dctalls on this an'angcmcnt ' o

' Aocordirig to the analysis of wast_cs c?an'icd- tmt at the truck scale, soil makes up
" .15% of the incoming waste volume. - Becausc the Municipal Cleansing Office does
not have cnough equipment to haul soil from the borrow pits within the
Acahualinca disposal site, and since this activity would require additional capital,
the use of soil in incoming waste is recommended for covering activities in view
of the economic condition of the Study Area and for the pdSsibic continuance of
the activity which is essential in the sanitation of the dis'posal site. .

¢, Construction. of dike

The construction of dikes was proposed to build a boundary between: the disposal_
site and Managua lake and an enclosure of the current dumping site where the daily
covering works will be carried out. The Public Cleansing Office constructed these -
dikes under the supervision of the JICA Study team and countcrpdtts using wastes
to bu1ld the dike body to curtail construction cost..

Since access to the dike is necessary, the Public Cleansing Office and Munibipal
* Maintenance Work Office is currently constructing an access road: using the flat
band on the slope of the heap of wastes. The access road is 8m wide to
accommodate two way traffic and will be as extensive as possible for maintenance
purposcs. R : .-

The details of the dike and access road. conslmctlon work are shown in Figure
L.2.4g.
d. Installation of gas removal facilities

Gas removal facilitics are installed in the arcas: thfq- landfill works have been
completed or ongoing. The JICA Study Team was in charge: of the instatlation the
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former, while the Municipal Cleansing Office was responsible for the installation
in the lafter. The JICA Study Team consigned the installation works to a local con-
struction firm. '

da. Gas removal facilities in the area where landfill work is completed
The selection of the three areas to be installed with gas removal facilitics was made

depending on the period of years the landfill works have been carricd out. Landfill
works in the first selected area was carried out about 10 - 20 years ago, the 2nd

- area about S - 15 years ago, and the 3rd arca about 5 years ago. As previously
. mentioned, these areas are covered with soil as thick as 50cm and are each
- equipped with 2 gas removal facilities (refer to Figure L.2.4h).

db. Gas removal facilities in areas where landfill works are ongoing
The  gas- removal facilitics are installed in arcas where the daily covering

experiment is carricd out by the Public Cleansing Office under the supervision of
the JICA Study Team. See Figure L.2.4i for details.

Fi_ndiﬁgs :

Sanitary landfill cxperiment was commenced form carly December 1994. The
experiment period was so short that the expected results of the experiment could

- not be fully obtained. However, the findings recognized through the experiment are '

as foilows:

~  Total 550m length of approach road consists of 250m of asphalt paved road
and 300m was improved. Some pavement work was carricd out at night time
s0 as not to disturb landfill operation. The improvement of approach road
was very effective for the smooth access of collection vehicles to dumping
site. Also, the landfill operation will be possible even during heavy rains.
Therefore the purpose of this experiment was completely attained.

~ - A road was constructed inside the sitc by the construction department of
ALMA for the construction of dike located at north west end of disposal side.
This road will be used for maintenance purposes after the completion of
landfill. This road was connected to the approach road above-mentioned.
The landfill operation can be done in the whole areca.

- Final waste covering activities was done by the construction department of
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" ALMA in the area whete landfill is completed, because the Public Cloansing
- Office d()cs not have cnough-éqdipmcnt for carth works. - Heavy equipment
shall be prepared by PCO for the final covering of waste. This activity will
be considered as a regular activity in the site. However, final waste covéring
activities did not prevent the scattering of waste, generation of bad odor and
‘the flocking of birds in the area for long.

- Daily WaSte_mvering WascXcéutc_d by PCO. The soil brought from the city ' ‘
“was heaped beside the normal waste, and was used as a covering material
after waste compaction. The presence of many scavengers prowling around
- the landfilt compactor hampered compaction work. However, the dumping is
acknowledged to be more sanitary after commencement of the daily waste
covering, activities - which needed no additional budget.

- Gas removal facilities were installed by the Study Team at the area where the
final covering was done. Mecthane gas was measured by using the potable
sensor -during and after the facilities werc installed. The Study Team

. confirmed the presence of methane gas was not able to measure the volume

produced. However, a detailed observation: of methane gas production shall -
be done to protect the people engaged in landfill operations from explosion
and fire accidents. In addition, ALMA also independently ‘installed one at '
the current dumping site. The material for gas removal facilities was made )tg
from construction waste.

~ The enclosing dike was made from wastc matter, and made the boundary
clear and controlied waste scattering to surrounding arcas. PCO recognized _
the above mentioned cffects of the dike and started to extend the cnclosing
dike further, ' '

The sanitary landfill cxperiment was concluded to be almost successful as it has
proven that the Municipality- of Managua is capable of sustaining sanitary landfill
level 3 operations, except for the leachate circulation system. - -
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LJ3.2

Public Education Campaign

Background

Generatly, _Pliblic Sanitary Educatibﬁ consists of planned attemptsi_i to improve

individual, group and communal behavior through lectures; events and advertising,

'However, in Nicaragua, as in most underdcveloped countries, public sanitary

education has always been a Tesponse to urgcnt issues affecting the population
rather than a long term goal Governmental organizations lack rcsources justifying
the use of funds only when the issue in qucstlon has unmcdlatc and sertous

" physical and political consequences.

Therefore, in Nicaragua, public sanitary education campaigns have been historically
directed primarily towards the achievement of short term goals, placing special

_ emphasis on matters affecting large scgments of the population. This practice has
created a habit among the Nicaraguan institutions responsible for the formulation
of public education policies and among the population responding to them. The -

planning and implementation of public sanitary education programs are only carried
out according to the degree of urgency and seriousness of the matters' dealt with
in the campaigns. _

However, most cducational techniques mdcly utilized i m other countries to transmlt

campaign messages to the public arc incffective in. Nlc«nagua ‘The low literacy

rates, the economic crisis and the history of conflicts and natural disasters that have
befallen Nicaragua have particularly rendered such tcchmqucs that are appeallng
to the society or cnvironmental responsibility uscless.

_Therefore, public education campaigns must put emphasis on fear, Thcy'must instill

fecar in the minds of the population regarding consequences for the disregard of

campaigns and not following its measures. On the other hand, the campaign must

contain a positive message, because a campaign based solely on fear can create
panic and disturb the MSWM services in a country like Nicaragua.

Objectives of the Public Education Campaign

With this background in mmd the ob_}cctnvcs of the Public Educatmn Campaign
were sct as follows:



- Explain the magnitude and urgency of the solid waste issue in-the City of
~Managua,

. — . Stress the benefits of an adequate solid waste management and harm of an

- improper one on public health, welfare and the environment as related to the
daily life of the general population.

- Point out that only throngh the active participation of the whole population
can the problems related with solid waste in the community be solved.

- Underline the costs involved in solid waste management as a public service,

'and the cffects of tlle'poptilations improper waste management habits on
SWM i.e. 1llegal dumping increases the costs and reduces efficiency and so

- forth. Also, explain the problcms faccd by the Mumc}pahty in extending
services to non collection areas.

- Promote adequate disposal habits and public participation in matters related
' to solid waste management, in particular on cleansing, storage and disposal
manners as well as naintenance and use of facilities and equipment.

Methods of Public Education Campaign -

Generally public- education methods are divided into campaigns targeting the
general or large segments of the population and those trying to reach limited and
confined target groups. The first method utilizes mainly thc mass media or
indiscriminate general campaigns, while the second concentrates on reaching
specific groups through costume designed campaigns, events and lectures.

The mass media can be used through paid advertising and through press releascs
~ and other forms of free coverage in television, radio, newspapers and magazines.

In the long run this. method is very effective because it reaches vast amounts of
people at the same time, but because the message has to be very vague and general
due to the diversity of the audience, its effectiveness is very difficult to evaluate
in the short run. Also, this method is the most expensive and complicated, as large
amounts of money and long periods of time are required to implement a campaign.

" The techniques to reach limited target groups arc cndless and arc generally divided

between those targeting area groups, i.¢. community centers, neighborhood associ-

' atioris','spor"ts clubs and so forth, and those targeting social groups determined by

such things asage, gender and religion, i.e. schools, women associations, churches,
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‘In- targeting orca:'g.roups; the goal is to focus the issue:on its effects on' the
residents, thus appealing to the sense of community and brotherhood, creating a -

sense of awareness in which the residents of a certain area influence and control
each other to change and/or modify - madcquatc habits. - The ‘problem with this
method is ﬁndmg a'proper way to transmit- ‘the idea; because the educational level
and the attention span of the average Nicaraguan citizen is 'v'c_ry limited.

- Somal groups have thc ‘obvious advantagc of havmg very nan'ow ‘and precise target

audiences. Schools pamcularly present ‘an effective audience because children are
yery unprcssnonablc curious and idealistic, so that it is very easy to transmit the
messagc However, by thc saime pnncnplc, 1t is also very casy for them to forget

- the issue at stake. Therefore the blggest challengc rcgardmg public education at
'schoo}s is to dcs:gn thc campaign in such a way that thcy rcmcmbcr thc main

pomts of the campaign.

...For the pubhc samtary cducatlon campaign, it would be best to utlllzc as many

techniques as possible to evaluatc their cffecnveness However, we must keep in
mind that since in this par_ncular_ case the campalgn is a pilot project, the education
methods must be selected based on their effectiveness in reaching determined target
groups rather than in changing general customs and behaviors, so that its effects
can be properly cvaluated in the Study. - =

Therefore, the techniques sclected for the Public Sanitary Education Experiment
concentrate on meetings with the communitics and lecturing at schools.

Public Education Campaign Tools

After determining the public ¢ducation techniques, propcr campalgn tools must be
prcparcd to increase their effectiveness. Besides the obwous background study and
prcparatlon of the lecturers, educational videos and booklets were prcparcd The
contents of this two cducatnonal tools arc summarized bclow

a. Educational Video

In a country with scarce cconomu,, cultural and tcchmcal resources such as
-Nicaragua, any message trdnsmittcd in a hlgh ~tech medium, Such as a video, is

bound to gain automatic attention and crcdxblllty from the public.  Moreover, a

video can show very descriptive images of the prcscnt rcallty of the audience, so

that they understand that it relates directly to thcm and not to some worldwndc
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fashion trend.

However, since the target audience for the video are socially diverse groups such
as- communities and schools, it is impossible to produce custom made videos for
cach target group. Therefore, the video must be aimed in a way that it can be
effective with as wide a range of the population as possible without lcosing its
usefulness with specific target groups. The goal is to be as specific as possible
without excluding a particular scgment of the population.

The ‘conclusion by the Study Team was to make a video targeted to the younger
audience. The rationale being that youth is more susceptible and impressible, and
-at ‘the same time they can have -a strong influence on the older population.
Moreover, within the youth, older teenagers were selected as the main target
because children look up to them and adults don't find the message patronizing or
condescending.

Regarding the contents and structure of the video, it had to be short, simple,
concise and direct, so that the audience's mind docsn't have time to wonder off.
The video's scenario is summarized below:

~  The main characters are a boy and a girl in their late teens, very cheerful and
-enthusiastic and very "cool", using slang terminology and listening to modern
music. co L :

- 'The scenario follows the following format:

present MSWM situation in Managua in all its crudity(catch the
audiences attention)
effects that this situation can have on each one of the members of the
population in terms of health and the environment, such as pollution
from burning dumps and leachate, and the vector threat from flies, rats
and mosquitos transporting discases as carrying agents (underline the
importance of the issue through fear of the consequences)
proper cleaning, storage and disposal of solid waste (there are ways to
avoid suffering the consequences of inadequate SWM manners)
benefits to the public as individuals as well as a community following
this steps (positive final message conditioned to taking the preceding
- measures) - '

~  The images concentrate on popular spots of Managua so that the whole
-audience relates to it.
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'~  The issues are transmitted as wamings rather than as - condescending

messagcs. '

The video is 1dcnt1ﬁcd by lhc slogan {,Quc Pasa con la Basura?"(What is going-
- om with waste?) and lasts for approxlmatciy 7 mmutcs

b _Educational' Booklet

‘The educational booklet must be designed to fit several: purposes.: It should
. complement the video so that they can be used jointly and it must be more general
. than the vidco so that its usc is not confined to school. education or. community

lectures. With this in mind, the booklet was designed as follows:

~ . Small, short and simple to avoid initial_' rejection by the public.

~= . Colorful and made with quahty materials to encourage the people to keep it

and study it.

- Layout with little text and many pictures and illustrations to avoid boredom.

"~ Impersonal text, with a general vocabulary not restricted -to any particular

age, gender, income, social, religious or interest group. -

.~ Plot supportive of the video, i.c. present situation — harmful consequences —

adequate measures to avoid such consequences — benefits of taking the
. measures, ' SN

The booklet is also identified by the slogan ";Que Pasa con la Basura?"(What is

- going on with waste?) to create a homogeneous and global campaign by defining

a unified message and it has twelve full colored and high quality pages.
Implementation of the Public Sanitary Education

As mentioned before, the methods selected by the Study Team for public 's'anitary
education were through meetings with the community. and school lectures.



a. .Meetings with the Community -

Public Sanitary Education through community meetings was carried out by the
Study Team as part of the Collection Experiment and separately as a public

- education campaign in itsclf. Although both works are deeply interrelated, we must

make a differentiation because of the slightly different campaign goals. The
differences, goals, campaigns, ctc. are summarized as follows: ‘

aa.. Meetings with the community for the Collection Experiment

In the Collection Experiment the purpose of the education program is not only to
increase public awareness on SWM related issues, but also to promote the
Collection Experiment itself and gain support and participation from the Communi-
ty involved. Using the same rationale utilized for the general public education
campaign, the main concem is to motivate a certain target community which
currently doesn't reccive collection services from the Municipality, to take
initiatives to start a collection system.

This meetings were carried out at all candidatc communities for the collection

experiment. During this meetings, the following issues were discussed:

-~ benefits to health and the environment of the collection experiment
“=  relationship between diseases and solid waste

= common discases in that community at present

- - benefits of a regular waste collection’

- labb_r problems associated with solid waste related discases

-~ discase prevention

~  the solid waste generated by each individual should be his responsibili-

ty, while the environment should be everybody's

~  need for changes in bad habits and attitudes

- need for cooperation by the community

- how to cooperate with the collection experiment

From all the candidate communitics, three were selected to carry out the collection

_ex'pc-n'mcﬁt, at which time further meetings were held to discuss in further detail
the said experiment. To _insurc the cffectiveness of the collection experiment and
consequently public sanitary cducation, the district officers, community leaders and

residents of the selected arcas agreed to:

~  attend and help prepare meetings among all parties involved
~  announce the meetings to the residents and other relevant persons
~asking them to attend
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= attend and cooperate in all clcansmg actwmcs

- explain to all the residents the benefits of the collcctlon expcnment and

_ '-thc subsequent advantages of a proper SWM - e
e org,amzatlon of a task force to manage the collection experiment

S promote the nnplcmcntatlon of the measures apphed to the collectlon |

'expcnmcnt well beyond thc ﬁnahzanon of the cxpcnment

During the 'meetings, the Study Tcam observed that the main concemns of the -
residents were diseases related with SWM, spccmlly the "dengue” which at the time -

‘was affecting large parts of the popuiatlon However, whcn the -issue turned
“towards the environment. and long term goals, pcople automat:cally bccamc
: unmtcrcstcd and absent minded.

ab.  Meetings 'i_v'ith the Community for Public Sanitary Education

Apart from the colléction experiment, several meetings were held with the selected
members of the thrée communities. The communities were chosen because of their
* low income levels and poor educational condition: The Study Team wanted to test
the educational tools under the extremist condltlons, to evaluatc their potcntial and
' uscfulness '

A television and v:dco set were carried to the three communitics, A lecturc was

- performed by a member of the counterpart and a member of the Study Team, the
video was shown and the booklets were distributed. In all cases it was observed -

that, although most people didn't understand everything, they were very interested,
asking many questions and listening with attention. The residents, as in other areas

and in previous mectings, were mainly concerned with SWM related diseases, and -

what measures they could take to avoid them.

b.  Public Sanitary Education at Schools

As mentioned before, public sanitary education directed toward target 'grbups -
placed emphasis on children in scholastic age. However, regretfully schools in -

Nicaragua have a summer holiday from the end of November until the beginning
of February, so that the Study Tcam could not implement the campaign in schools.

Nevertheless, the ydungcr members, particularly childtcﬁ', of _:t_he audience in

community meetings were observed to be the most rcccptiv'e of the video, booklet
and issucs discussed. The positive response from the youth during these meetings

allow us to affirm, with a certain degree of certainty, that the public sanitary

education dcsngncd by thc Study Team would be vcry cffcctwc in cducatmg school
children. : : :
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Findings_

Residents, as previously expected, are concerned with current SWM related issues

-such as discases, acsthetics of their community and the consequences of an

inadequate management system on their children and relatives. They are not
concerned with long term effects and conscquences and preservation of the
environment as long as it doesn't affect them physically.

District offices have good organizational structures which can be very helpful in

- public education campaigns and other matters in need of communal participation.
~ Also, the social promotion departments of the districts are very useful in obtaining

public participation in such activities as the collection experiment, system
modification and evaluations.

Surprisingly enough, residents presented a strong willingness to cooperate and
participate in projects as long as their areas benefit from it, specially those projects
related with sanitation or disease control. They also have some experience in the
development and organization of communal projects. However, it must be noted
that the Nicaraguan citizen, by nature, agrees to cooperate and participate in

principle, but in fact is a lot less willing than he originally expresscd.

The - Environmental Bureau has a well organized Environmental Education
Departihent managing and coordinating public education campaigns. This
department has extensive experience regarding public education and has a history
of strong cooperation with the district offices and the residents. The Environmental
Education Department implements public education in three stages: publicity
through the mass media and other channels; public awareness through lectures and
person to person contacts; and: practice through implementation events in which
segments of the population such as communitics and schools are asked to carry out
measures stated in the campaigns in an experimental capacity, allowing the public
to sce for themselves the reality of the issues discussed in the public awareness
campaigns. | ;

Furthermore, the Municipality of Managua has approved a project by which the
Environmental Bureau will increase its financial and physical resources. This

project includes the construction of an environmental library and a video projection
toom which the Municipality plans to use in the future for environmental public
* education campaigns and programs. Also, the Environmental Burcau will use the

educational tools prepared by the Study Team to maintain public education

~regarding SWM beyond the study period.
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Recomme_ndations

.-’Ihe_.En\?irbnmental Education Department should carry out all public education

programs in the futurc for the Municipality. . However, since [Environmental
Education is ‘a broad subject, it should implement the campaigns. not only as

- general - environmental - education effort;: but also as specific. goals. to educate

determined target groups specially in SWM related issues., For this purpose the
Public Cleansing Office should have a Social Awareness, Social Promotion or
Public - Education. section to - cooperate with the - Environmental ' Education

: Dcpartmcnt in the coordination of all activities related with communal partlcxpatmn
- with the solid wastc system- in- Managua s

Morcovcr, _this new_scction'as wcll as thc_ ‘Public Cleansing Office itself, should
maintain the current relationship with the district offices, based on cooperation and
assistance in achieving goals. Without the active participation of the citizens or an

- organism to coordinate and promote participation, it will be very. dlfﬁcult if not
=1mp0ss:ble to achieve any 1mpr0vement :

| Thc Municipaiity of Managua Should cstabiish a budget for the Environmental

Education Department solely for ‘the promotion and implementation of public
sanitation programs and activities to achieve long term educational goals, besides
the present assignment of budget according to-the urgency -of the issues. The
budget should be sufficient to implement public sanitary education permanently.
Also, the Public Cleansing Office should have ts own budget for its own public
education section, so that it can coopcfate and participate in all public education

activities regarding SWM and other public cleansing programs. '

The Nicaraguan Health Ministry or MINSA is',rcsponsiblc for the welfare of all
citizens, the Municipality should therefore coordinate its efforts with them to

~increase cfficiency and reduce costs. Furthermore, MINSA has a Health Education

Department and social workers which can be very helpful to the Municipality in
implementing public education and citizen participation programs. .

The Press Office of the Municipality of Managua should play an important role in |
the public sanitary education efforts. The Cleansing Department and specially the
Environmental Education Depantment should inform the Press Office periodically
about the cnvironmental and health situation in Managua and their campaigns,
events and other efforts to educate the public. At the same time the Press Office
should constantly issue press releases to publications and television and radio sta- -
tions. The population should become accustomed to seeing environmental issues
in the media, keeping them informed on all efforts carried out by the ‘Municipality ‘
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as well as all issues in need of attention in the community regarding the environ-
ment. '

The Environmental Education Department should use the educational tools prepared
by the Study Team to carry out public education. Specifically, this department
should - establish a program using those tools, and invite schools to attend

- environmental education sessions at the future environmental library and video

projection room.
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ANNEXM  IMMEDIATE IMPROVEMENT NEEDS AND PLAN

Mol :

M.11

M.1.2

- Immediate Improvement Needs

Criteria for Identification of Immediate Improvement Needs

The implementation of an immediate improvement plan is very important in view
of the fact that the Basic Plan targets can be pursued only through step-wise
improvement. : - '

Immediate improvement needs were identified based on the following criteria:

i

ii

iii

“iv

Possibility of immediate improvement
Efficient but inexpensive use of existing resources
Achievement of tangible improvement effects in a short time

Possibility of becoming a model for future improvement

Immediate Improvement Needs in the Study Area

Acéording to the above mentioned criteria, the following MSWM immediate
improvement nceds in the Study Area were identified:

Improvement of collection work efficiency

The collection service of the Public Cleansing Office covers 86 collection
routes. '

The data obtained for 4 months through the use of the truck scale states a

- {arge difference in the maximum and minimum waste amount hauled by col-

lection vehicles. Using the output of the operation program, thercfore, it is
possible to examine the cfficiency of each route.

Establishment of the collection system in a squat arca

- Collection services will be extended to squat areas since collection area A is

almost entirely covered by the services at present. Although the container or
bell collection system is proposed to be most suitable to the squat area, it is

still important to conduct a study proving the collection system's workability
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iv

vi

in the area.:.

Establishment of the system for improvement of -area condition,i.c., roads -

and drains in squat area

‘Generally speaking, the provision of collection services is not a top priority
-to the residents of the arca as there are other more pressing matters to attend
- to such. as: legalization of land tenure, improvement of housing facilities,
-drinking water, electricity, unemployment, etc. '

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

The improvement system was examined in the collection experiment,
Improvement of sanitary condition in the present Acahualinca disposal site

Open dumping of wastes has been carried out since 1975 and has been
causing sanitary problems such as scattering of wastes, ‘bad odor, propagation
of noxious insects and incidental fire. In addition to the above, scavengers
scatter wastes transported by vehicles on the approach road which is extended

to the outer area of the disposal site, thereby corrupting the environment of-

the surrounding arca as well. Measures should be immediately carried out
to cope with this condition.

Establishment of waste fee collection system in squat areas

The quality and quantity of collection services is directly proportional to the
amount of waste fecs collected. . In view of the present financial situation of
the municipality, thercfore, a proper waste fee collection system should be
established in order to extend services to other arcas. Fee collection in area
B may be difficult, however, since the majority of the residents are squatters
without any fixed income. The possibility of implementing a fee collection
system was examined in the collection experiment therefore.

Establishment of community organization for the sanitation of the squat area

There are some community organizations responsible for the cnforcement of
policies in the Study Area. Since the community plays an important role in
keeping the environment sanitary, the collection experiment took into account
matters involved in the:establishment of a community’ or_gariization.
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vii  Execution of public cducation on sanitary issues
Public Sanitary education is essential to imprave sanitary condition. Since the
sanitary education program in the Study Area is not satisfactory enough, the

collection experiment carried out public sanitary education using videos and
booklets. .

s

M.1.3  Measures for each Immediate Improvement Need -
The measures for each immediate improvement need are shown in Table M.1.3a.

. _Table M.1.3a.  Measures for each Immediate Improvement Need

Irmmediate nprovement Necdé Classification Improvement Measures
1. lnpmvenenl o[ _ﬁolecﬂon work efficlency Tct.hniu_:a! Data from truck scale
2 . Establishment of the collection system Ima Technical Collection Experiment
squat area
. Establishiment of the system for the sanitation | Technical " | coltection Experiment
t of the squat area
Sanitation of the present Acahualines disposal Technical -~ < | Sanitary Landfill
ste : ' : . Experiment
s, Establishment of wastc fee collection system In | Institutional Collection Experiment
the squat area
‘6. Establishmeni of community organtzation for Institutional Collection Experiment
the sanitation of the squat area
1. Execotion of public education on sanitation Institutional Collection Experiment &
Public Education Campaign

b.  Examination of Improvement Measures

ba. Improvement of Collection Work Efficiency through Data Obtained by
Truck Scale

In order to determine the disposal amount at the present Acahualinca disposal site,
a load cell type truck scale was instalied at the entrance of the site. Collection
efficiency was examined by using the output of the operation program.
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About 150 vehicle units, ‘a fnéxiinum Jof-30'_-—_ 50 vehicles '-a'nf_hour,' enter ihc
Acahualinca disposal site daily, including Sundays. The operation program of the
truck scale was developed taking this number into account. -

-+ After holding a discussion with the concerned authorities of Managua Municipality,
~incoming wastes were categorized as shown in Table M.2.1a.

Data on file were computcnzcd and analyzed by thc Study Tcam usmg the EXCEL @
system, and the following are the output: - _ :

i List of rcgistered vehicles by incoming. waste classification
il -Daily, w‘cckly and monthly number of im':Omi'ng vehicles in accordance with:

- claSSlficatlon of incoming wastes,

~ - categorics of gencration source,

- responsible orgamzauon for collection and haulagc
~ type of wastes hauled directly:

iii Daily, weekly and monthly dlsposal amaunt accordmg to thc above-
'mcntloned categories.

List of registered incoming vehicles, daily ini:o.m:ing waste amount by c:i'tcgory and
output of operation program are shown in Table M2 1b M.2.1c and M.2.14,
respectively.




Table M.2.1a Classification of Incoming Wastes to Acahualinca Disposal Site

TzPe . Responsible Organization . | . Generation Source Code No. -]
Waste |- ) :
MSW | Public Cleansing Office : ipl 10
: D2 20
D3 30
Household D4 40
D5 50
Dé - 60
D7 70
Market, Commercial Area and . 80
Institution
Hospital 100
.1 RIDS 110
District Coordination Office | Street Sweeping - 120
Beautification Office - Park and Green Area . 130
Dlrect Haulage by Private Sector gvug:% Household 140
Office, Shop, Oth- 41
ers .
Garden Household 142
Waste Office, Shop, Oth~ 143
ers
Construc— Houschold - 144
ton Waste I Ottice, Shop, Oth—_ 145
ers .
Other Household ' 146
Wastes Office, Shop, Oth- 147
ers .
ISW Public Cleansing Office | Factory - 200
Direct Haulage by Private Sector '&«pe of Paper 210
o H:tfltgd ' Construction Waste 211
Food Waste 212
Metal 213
Plastic 214
Glass and Ceramic 215
Textile 216
Leather and Rubber 217
: Others 218
L sot . 300
: 'Recyclabie : ' _ : ' 310
Others S 320

_ RIDS: Registered Iilegal Dump Site



Table M.2.1b * Example of List of Registered lncoming Vchit_ﬁlcs’ -

- [REGISTERED VEHICLES - NG : : R -
e i MADE i MODEL CAPACITY | TARE | CAT
CAMIGHETA T |TovoTA O#NA (BU30L -~ |- : 2970] 21
CAMIONETA NISSAN | AL 7 20M 1.6 TON. 1,360 i
"""" i N - " 1,830 4
T lcAmion MITELBIEM CANTER - Tj3TON. - | 2440 3
: - ) N IR 1,600 1
- 5P : IREL T
CAMIONETA - NISSAN TL-720 12, : oo 2
CAMIONETA MISSAN UTL720T3 =3 1.000] i
CAMION : : 5,020 13
0 8,000/ 3
. : R " laTTon. f_ 8780l a
leamion Maz " S & TON. T8.480 1
- [CAMIONETA i KA CERES . 1,610 1
: - . - - 7840 ® ‘
CAMIDNETA __|TOYoTA [N4D - TSTOR | d440f 1
CAMION —[volvo . Fo13 8010 @
- . WS 7 1 o] S
B S I — T
CEAUTOMOVIL T [DATBUN T [1600 . B EREC]
T i i § 7860 1
CAMIGNETA "|TOYOTA STOUT (20001 TETON 1,830 i
, i . . 1,300 1
CAMICNETA KIA _.[3800 2IGN . | 1,430 1
" |EAMIGHETA = DATSUN 1200 170N, 11,2000 . %
CAMIGNETA R [T _[N& . 1 1360 " 3
CAMIONETA TOYOTA ~_  [LAND CRUSSER____ |1 TON -
CAMIONETA . TOYOTA I G . 1.6 TON 18400t
CAMION, . MITSURISHI T2i0 Tjaion _2.840] ¢
MICAOBUS MAZDA NE . 1,080 &
CAMION .~ WA ’ Wbo 1§30, 13
CAMIORETA MiTsUBISHI 1200 1,890 2
-~ : : : 1200 3
CAMIONETA -~ DATSUN jevnissAN 1.620) 1
CAMIONETA . |ToYoTA . UAND CHUISER 1TON 1.810[ 7
- YAZ UAZ Leop 8
CHEVROLET CUSTON 3300 1
. : 1,42 4
QAMIONETA UAZ, ' - 422013301 1,480 1
CAMIONETA TOYOTA . AN R
AUTOMOVIL : MITSUBISHI A2 1,120) 3
CAMIONETA YOYGTA _|HiEGX 1.6 TON 1210] 1
CAMIONETA CHEVROLET 1800 : 170N, 1400 1
" [ERMIOHETA 18421 NR 1780 1
. 1suzu . PUP 1,400/ 1 k:
RN 2,189 3 9

CAMIONET A 1806 1
(|CAMIONETA 1800 1
¢ £ Nm )
CAMIGNETA yei21 1
. ; 1
CAMIONETA DATSUR NR, 1
| CAMIONETA NISBAN : JUNIOR L140. 2
CARIGNETA FORD RANGER KLT. 1
3
CAMIONETA 1800 2
FURGONETA €10 T i
333 48280 CAMIONETA K2ATJUNSL, R |
334 |o4pain CAMIDNETA RiLX i.6 TON. B
CAMIGNETA 1200 1,708 5
. 2
" |od8834 T ICAMIGNETA NR —_— __3
o4n768  |CAMiION &

CAMIGNET A TOYOTA HILUX 1)
CAMIGHETA - MAZDA #2000 1ToN, 1
“T{CAMIONETA . HYUNDAI NA__ 3
CAMIGHRETA | TovoTA HILUX 1.6 TON. 12

) 3 118

CAMIONETA TGYOTA HILUX H
. 1
346 |04dand CAMIONETA YOYDTA LAND CRUIGSER 1
347 [04vbia CAMIONETA TOYOTA LAND CRUISSER 1708 i

Tleamon
|ERRION T T T AR
CAMION CABEZAL MACK

LI
52| 342.340]

O N S . 3. 21,800
= 77 IEAMION REGOLECTO NisEAN T oo - 76| “4#4.230] ‘¢
355 0aK101 T FCAMION BECOLECTON ™~ ~ | HIEGA CPCYAFHL. §M3 120} 828,900

368 _loariod COLECTOR MESAN T TICPEIFHNL 25 M3 60| 338,320
367 |04K163 CAKION RECOLECTOR IVECQ 138174 : FYYE] 83/ 487,180
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Daily Incoming Waste Amount by Category
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_ Table M.2.1d(1) Ou

tput. Operation

Program =~ .
AUG_- SEb_ _ A

0 4242 w1l _

| 20 15603 a3l _
(30 14865 aases L qasus |

40 2am2 _assez | aamse |l

0 20055 woms | s |

@ 20600 —Lod31 | - aased | ;

v 60 ool ool .90, o
o0 8153 7V R TV A E 8745, 5386
100 2181 asalo - s 1989 1917
10, 55223 BT Y B V77N 70274 21743
120 - 428 amo | asea | 588 5024
130 6 g6l . s 256 436
0 07 09 ool 00 ] 02
141 Tad w3 st 200 650
142 913 ol - joeal 807 1001
143 1362 sl we 1383 221
184 08 oo} o7l 09 4
145 2094 2188 _zs 264 205
146 090 89 ' 265 |- 269 15.6
147 m a3 b ' 5829 42; : 5176
TOT-MSW. 17,6763 96917 _zess | o aosss ]| Jlogig I
00 _2%0 2614 003 | mad 2714
210 122 6.5 40 32 6
211 567 144 262 618 198 |
22 813 603 530 .'35.? 58.8 |
213 41 - 10 .00 27
214 27 14 00 06 17
as 00 14 139 18 43
26 14 10 1.6 00 10
217 00 00 52 43 24

November .

MONTHLY MSW, ISW AMOUNT

lems Aupust September Oclober -
Month 18,337.7 20,024,3 22,0813 20,719.4
Day . - 5915 £69.1 : 712.3 6906

(Unit; ton/month)

Items August September October : Nmulb_q. _ Average
MSW 17,8763 19,691.7 21,6456 202855 198748 ¥
ISW 4613 3826 435.8 4339 4284
TOTAL 183377 200743 220813 207194 20.303.2 1




‘Table M.2.1d(2) Output of Operation Program

- lUnii: ton/month

November Average |
9813.7 9.128.5 10,866.7 10,524.3 10,083.5

_B153 745.1 9197 874.5 8386 |
HOéPﬂMS 218.1 175;1 1748 1939 191.7
RIDS 5223 7027.4 71743

5878

502.1

MONTHLY DISPOSAL AMOUNT OF EACH DEPARTMENT AND DIRECT HAULAGE
AMOUNT ' - - (Unit: ton/month
Jtems August’_ _September October November Average
PCO 16.599.5 184212 _ 202989 189188 185596
DCO 4525 4819 4862 5378 5021
Bo 1 326 1.6 87 25,6 43,6
PRIVAT 12531 L1136 12375 11872 119758 |
TOTAL | 18,3377 20,0743 22,0813 207194 20,3032
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|_CONSTRU 2094 2197 2281 2264 220.9
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”SW| _{Unit: ton/month
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_CONSTRU 6.7 144 262 618 398
FOOD 833 603 53.0 38.7 588
METAL _ a1 58 10 0.0 27
PLASTIC 27 34 0.0 0.6 17
GLASS 0.0 34 13.0 18 45
TEXTILE 14 1.0 16 09 10
1 LEATHER 00 00 52 43 24
OTHERS - : 70.9 26.5 L6 299 39.7

I EAL ' ' 135.5 1402

231.3 1212
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bb Establlshmcnt of Collection Syslem in the Squat Area usmg the Bas|c3
Plan Proposed in the Collection Experlment '

' The followmg collection systems were apphed in the collcctmn expenmcnt
' rraccordmg to cond1t10ns prcvailmg in thc squat arca:

- comainc;r COllcCt_ion systcni,ﬁsing. a primary'couccto;: |

' Apphcd to w1dc areas w:thout access roads for collecnon vehxclcs 'I”his

- system obhgcs resndcnts to dlschargc their waste in front of their premises. in

“order for them to be collected and transported by thc primary - collcctor
R employcd by thc commumty to the communal container.

- o B__cll_ collc_ctioxi systc_m_ u_s_ir;g a c_ﬁompa_ctor truck: .

- _Apphed to areas ‘with main roads for collectlon vchlclcs Upon the’ amval of |
o a collection vehicle at a given collectlon point, the collcctor calls out to thc _
res1dcnts to dlscharge thelr waste, :

To provc the smtablhty of the collcctlon systcms the followmg pcmts were
examined: - '

- storagc of waste in houscs
- d:schargc of waste accordmg to collection schcdulc e
~  working capability of primary collector
.= Municipal collection work according to collection schedule
- cfficiency of collection work- o

The results are detailed in ANNEX L, L.1.5. K

Morc . than 70% of the houscholds in the experiment area participated mthe
collection experiment, especially in Carlos Marx where participation almost reached
100%. The figures arc indicative of the rcsndcnts approval of thc collcctlon'
systems carried out in the experiment.

be. Establlshment of the system for sanitanon using the Basnc Plan Proposed
in the Collection Expenment

The following activitics were implemented durmg the collcctlon expcrxmcnt to
prove lhc fcaSIbllxty of the systcm

M -10 -



-  Cleansing activities.

- Littering is widely observed in vacant arcas, channels and roadsides. The
community cleaned the area with the help of the PCO and district offices
prior to the arrival of cleansing services.

- Improvement activities.

The absence of a drainage system in the area leaves drain water flowing
freely on roads. - With the help of the municipality, the community
constructed drains and improved road conditions prior to the start of
collection services. . S

The results are detailed in ANNEX L, L.1.5.

Problems on road condition and drainage system still remain, however, due to
geological influences and lack of equipment. Nevertheless, these activities were
proven to be important to the sanitation of the squat areas.

bd. Sanitation of the Present Acahualinca Disposal Site by the Basic Plan
Proposed in the Sanitary Landfill Experiment.

The Study Team and ALMA carried out several sanitary landfill experiments for
the sanitation of the present Acahualinca disposal site of which the (a) covering of
~ wastes and (b) construction of dikes were the most effective.

bda. Covering of wastes

The Public Cleansing, Officc, under the supervision of the JICA Study Team and
counterparts, ' covered the wastes in arcas where landfill is completed and in
progress, Aside from independently carrying out daily waste covering activitics,
PCO also carried out final covering in the area where landfill is completed, in
collaboration with the Municipal Maintenance Works Office. The details of the
waste covering activities are mentioned in ANNEX L.

It should be especially noted that the daily waste covering activities of PCO did not
cost PCO additional expenses because the covering material used was soil inciuded
in wastes transported to the disposal site.

Sanitary landfill through waste covering activitics was proven to bring about the
following effects: o

- M=-11



- prevent the scattering of lighter wastes -
- 'prcvcnt the generation of bad odor .
.= prevent the propagation of noxious msccts
.= . prevent fires - -

_bdb. Cthtr_ucti_on of dike

Dikes were constructed in the present Acahualinca disposal site by ALMA: onc to 3‘
serve as-a boundary between the shores of Managua lake and the disposal site and,
- the other at the site where daily waste covering activities are carried out. In order
to curtaxl construction cost waste was used to form thc body of the d:ke, while soil
was uscd to cover the surface. -

The construction of the dike resulted in the following:
- = - identification of landfill area -
- ‘prevention of scattering of wastes

- prevention of dlsordcrly waste spreading actwltles

- The continuous execuiion of thcsc measures by PCO. is' also proven to be possible
as the construction cost involved is inexpensive. - R g

be. Establish_me_nt of Waste Fee Collection System in the Squat Area using
' the Basic Plan proposed in:the Collection Experiment .

The waste fec system shown below was established in the collection experiment:

C$3 T C$ 1-paid to primary collector = (i obmmunity will hire a
: _ _ ‘ _ pri collactor for
- collection, the residents

should pay his salary)

L. C$ 1-paid to community Sanitation of the sres

L C$1or C$ 2- pald to the Municipality for waste collection
services

M-12.



The results arc detailed in ANNEX L.

For an orderly arrangement of the collected fees, the Study Team recommended the
formulation of a group of more than three members in the experiment to manage
the accounts.

Since the importance of a waste fee collection system for the expansion of
collection services has been proven, it will be established according to the manner
of collection used in the collection experiment.

bf. Establishment of Community Organization for the Sanitation of the
Squat Area using the Basic Plan proposed in the Collection Experiment

The roles of the community organization are as follows:

- contract primary collectors

~  contract residents for collection services

-~ fee collection and management

- establish coordination between the residents and Municipality regarding
sanitation activities '

The results are detailed in ANNEX L.

The percentage of participating households, amount of fee collected and the degree

of coordination observed vary by community during the experiment. The

establishment of a community organization was proven to be greatly significant to
the extension of collection services and sanitation of the squat area,

bg. Execution of Public Sanitary Education through the Collection Experi-
ment and Public Education Campaign

Public education campaigns were carried out during the pilot projects in the
following occasions:

- meetings held with residents during the collection experiment
- educational videos were shown during youth assemblics

The results are detailed in ANNEX L.
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Public education programs conductcd especially for the youth were provcn to be
effectlve in hclghtcmng public awareness on samtary issues.
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M.2.1

Immediate Improvement Plan

. Immediate irhpr_ovement needs and their corresponding measures were identified
‘and studied, respectively, to effectively improve the present situation using existing

and available resources and curtail enormous expenses, and to prove the project's
potential of becoming a model for future improvement. The results led to the
projection of the following immediate improvement plan. .

Technical System

a..  Improvement of Collection Work Efficiency

The data obtained by truck scale is useful to the management of collection vehicles,
PCO should therefore continue the operation program even after the experiment to
be able to constantly analyze data and improve collection work efficiency.

b. Establishment of a Collection System in the Squat Area
The container collection system using a primary collector and bell collection system
using compactor trucks are the collection systems suitable to squat arcas, and

through these collection systems, collection -areas can be extended.

In order to serve the entire city, the Municipality should follow the methods carried
out in the collection experiment, -

¢. Establishment of the System for the Sanitation of the Squat Area

Aside from waste collection services, the improvement of roads and drains is also
important in the sanitation of an area. Therefore, the Municipality should not only

_establish a waste collection system but a sanitation system as well.

d. Sanitatibn of the present Acahualinca Disposal Site

Waste covering activities and the construction of dikes arc effective countcrmea-
sures for the sanitation of the disposal site. The present disposal operation cost
will not be affected by the daily waste covering and dike construction activities
because these activities do not require any additional investment, as explained in
previous sections. Accordingly, the Public Cleansing Office must continue catrying
out these measures after the saniiary landfill experiment is completed as they can
afford to do so. ' '

- . Final waste covering op_e.rations need twice as much soil used in the daily covering
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o.pe'rat'i'ons and would - therefore cause PCO'cXtra expenses for . hiring haulage
services as it docs not have enough haulage equipment. But since it is very
important to the sanitation of the Amhualmm disposal site-and. the future utilization
of the arca, PCO is rcquestcd fo carry out. such opcratlons, employmg any means

poss1blc

PCO is also rcqucstcd to dqwsc measures that would rcguiatc scavcnger activities
in the dlsposal site, as these usually cause the msamtatmn of the area.-

Institutional System
¥R Establishm_ent.of ‘Waste Fee Collection System in_-,SQuat.'Areas

- The’ expenmcnt provcd that a waste fee collectlon system is necessary to cxtend

collection services to the entire city area.

The Muniéipality should therefore cstabiish a waste fee collcction'systcm in squat

. areas according to the basic plan proposed in the collection experiment.

b.  Establishment of Cominunity Organizations for the Sanitation of Squat
Areas | | | o -

The experiment proved the importance of the cst_ablishment of-.a community

organization for the extension of collection services to the entire city area and the

sanitation of squat areas.

The District Offices should assist the communities in the - establishment of

“organizations bascd on the basic plan proposed in the collection experiment.

¢.  Execution of Public Education Programs on Sanitary ISsues '

The exccution of public education activities on sanitary issues is proven to be
cssential to the achievement of the targets of the MSWM Master Plan.

The Municipality should establish public education programs on sanitary issues
based on the pilot project conducted by the Study Team.
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ANNEX N GENERAL RECOMMENDATION FOR THE IMPROVEMENT OF

N1

N.1.1

ISWM AND MSWM
Study on the Present Industrial solid Waste Management (ISWM)
Study Methods
a.  Scope of the Stu.dy -

The study intends to prepare general recommendations for the improvement of

ISWM in the Study Area based on a rapid diagnosis study.

b, Study Methods

Due to time limitations the rapid diagnosis study was only carried out for a month.
One should bear in mind, therefore, that there are certain limitations to the
utilization of the study results in view of the reliability and accuracy of data
obtained. In order to make a rapid diagnosis on the present ISWM, the following
surveys were conducted: |

- data collection from responsible agencies on the present ISWM, i.e. Ministry
of Environmental & Natural Rcsources (MARENA) and Managua Municij-
pallty (ALMA). '

~  questionnaire survey of the producers of ISW.

- field survey such as observation on the incoming ISW at the present landfilis
and field reconnaissance on illegal dumping sites.

c.  Study Flow

~The study was executed according to the flow chart shown in Figure N.1.1a.
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