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18.1

18.1.1

Impacts on Solid Waste Management by the
Hurricane Mitch

Introduction

Background to this Field Survey

This study commenced in December 1997 and the drall final report was submitted in
October 1998. The final report was supposed to be submitted in December 1998 in
fine with the discussion on the draft final report.

However, the whole country in Honduras was hit by the devastating Hurricane Mitch
in late October, just after the submission of the drafl final report. It caused serious
damage to the whole country and the Central District. In order to aid Honduras, many
foreign governments, international aid agencies, NGOs, etc. provided Honduras with
urgent support.

The arca covered by this study was severely damaged. The hurricane caused the
Choluteca River to overflow, flooding many surrounding arcas as well as causing
numerous landslides, and gencrating a large amount of hurricane waste, such as debris
and mud. The Cleansing Department of AMDC and other organizations urgently
began to remove the waste and transport it to the existing disposal site for municipal
waste, However, a huge amount of hurricanc waste still remains in the city.

The disaster will have sericus negative impacts on the technical and financial aspects
of future solid waste management, which can not be ignored. Thus the necessity for
partial change of the SWM Master Plan prepared in the Study. To this end, JICA has
decided to carry out this supplementary study.

18.1.2 Schedule of the Supplementary Study

The schedule of the supplementary study:

¢ Survey Work in Honduras:  from 7 February 1999 to 5 March 1999
*  Work in Japan: from 8 March 1999 to 30 March 1999
¢ Distribution of Final Report: April 1999

18.1.3 Policy for the Supplementary Study

¢ To minimize changes to the SWM Master Plan already formulated.

¢ To formutate a short term plan which will be implemented sooner. The
Feasibility Study will be conducted on the priority projects and will be
included in the short term plan.
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18.1.4 Contents of the Supplementary Susvey
a.  Survey Works done in londuras
The Study Team carried out the surveys on the following items in Honduras.
a.l Ficld Reconnaissance
Collection and Haulage
Final Disposal
Street Sweeping
Iiquipment Matintenance

Economic and Financial Condition
International Donor Agencics

TR,

a.2 Revision of the Master Plan Framework

Economic Forecast
Population Forecast
Waste Amount Forecast

a.3 Preparation of the Progress Report {2)
b. Woerk to be done in Japan
The following works will be conducted in Japan.

Formulation of revised SWM Master Plan. |
Feasibility study on the priority projects. 3
Supplementary report compiling above results.
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18.2 Damage in the Central District due to Hurricane Mitch

18.2.1 Adverse Impacts resuiting from the Hurricane
a.  Whole Country

a.l Damage

Damage (human tol} and infrastructure) throughout the entire country resulling from
Hurricane/Tropical Storm Mitch is shown in Table 18-1.

Table 18-1: Damage produced by Hutricane Mitch in the Departments of

Honduras
Oepatment Deaths* injured** Missing Bridges Roads
Persons** Deastroyed Damaged _ |
No. Ya No. % No. % No. % No. %

Atiantida 610 9 2" 34 9 5 2 4
Choluteca 4,200 17| 5863 489 268 33 17 9 4 g
Coloén 455 6 76 06 627 78 16 8 3 6
Comayagua 395 6] 15624 13.5 856) 106 2 2 4
Copén 17 0 1 i 1 2
Cortés 709 18] 3,207 267 1286; 16.0 1 6 3 6
£l Paraiso 1 2 402 i3 145 18 3 2 2 4
Fco. Morazan 1,000 14 g 0.1 49 26 6 13
Gracias a Dios 29 i) 607 75 2 1 1 2
tntibuca 11 0 20 0.2 g 3 2 4
Islas de Bahia 16 Of 575 7.1 2 1 1 2
La Paz 4 )| 102 09 6 3 2 4
Lempira 3 0 7 6.1 4 2 2 4
Ocotepeque - 13 0 610 51 ] 01 2 1 1 2
Olancho 403 8 57 0.5 94 1.2 16 8 3 6
Sta Barbara . 495 7 3.233] 4014 14 7 4 9
Valle 625 9 23 03 9 5 3 6
Yoro o1 13] - 21 0.2 62 08 19 10 5 11
TOTAL: 7,007 100} 11,993 100 8,052 100 189 100 471 100

“Source: Preliminary data of CODER, COPECO, SETCO, Nov.1898.
* Final data as Dec. 2, 1398: 5,642 deaths.
“** Final data as Nov. 16th; 12,275 injured, 8,058 missing.

Some of the data are being reviewed and updated by the national agencies.
a.2 Duration, Streagth and Evolution of Hurricane Mitch

ilumcanc Mitch hit Honduras’ durmg th:, week of October, 25th--31st. On October
21st Mitch developed in the Caribbean Sea, about.376 km south of Kingston,
Jamaica, becoming a tropical storm. On the morning of October 24 it was upgraded to
a hurricane. Firstly it hit Swan Istand (Oct. 25th) and then it moved south- west to the
Bay Islands (Oct. 27th). ‘The center of the hurricane moved southwards to the
maintand passing near Trujillo {Oct. 29th) weakening to a tropical storm. On October
30 it passed through the central region of Honduras, including Tegucigalpa and then
continucd westward penetrating Guatemala,

The path and evolution of the hurricane is shown in the following Table 18-2:

18-3



1he Study on the Solid Waste Management of the Urbon Area JICA
of Fegueigalpa’s Centrol Districi in the Republic of Honduros __ KOKUSAI KOGYO CO,, LTD.

Table 18-2: Path and evolution of Hurricane Mitch (Oct. 23rd---Nov. 4th.

1698)
Dale Wind Velogity Category Barometric Pressure
(Local time} {(Max. sustained) {Saffir/Simpson Scale) {MB)
Km/hr
Qcl. 23cd, 10 2.m. 95 Tropical storm 999
10p.m. 895 | Tropical storm 997
Ocl. 24th, 10 am. 160 2 987
10 p.m. 195 3 965
Oct. 25th, 12 am. 200 3 953
12p.m. 235 4 929
Oct. 26th, 12 am. 240 4 922
12 p.m. 273 5 906
Oct. 27th, 12 a'm. 285 5 918
12 p.m. 250 5 928
Oct. 28th, 12 a.m. 220 4 933
" 12pm. 195 3 948
Oct. 29th, 12 a.m. 160 2 970
12p.m. 120 1 980
Ocl. 30th, 12 a.m. 65 Tropical storm 997
12 p.m. 85 Tropical slorm 1,000
Ocl. 31th, Bam. 55 Tropical depression 1,001
8 p.m. 55 Tropical depression 1,002
Nov. 1sl, 8am. 45 Tropical depression 1,005
Nov. 3rd, 5p.m. 70 Tropical storm 897
g p.m. 65 Tropical storm 987
Nov. 4th, 12 a.m. 65 Tropicat storm 997
2am. 55 Tropical depression .. 998
Sam. 15 Tropical storm 008

Source: CEPAL, Honduras: Evaluacion de los danos ocasionados por el Huracan Mitch, 1998
a.3 Daily Precipitation in Main Citics §

Daily precipitation in the six most aflected cities in Honduras is shown in Table 18-3.

Table 18-3: Rainfall in 24 hrs in six most affected cities during the Hurricane
Mitch (Oct/98) (mm)

Day 25th Z6th 27th -28th 20th - 30th 3Mrst | Tolal
1.Choluteca 100 S 87 44.7 17.6 1962 167.7 | 466.7 911.6
2LaCeiba 30 1664 | 284.1 2444 | 1165 | 58.0 24 | 8748
3.Balfate 7.0 260.0 | 260.1 54.5 ‘B42 - 4.2 0.2 ‘4.2
4.Tela 320 1382 | 1051 1709 744 255 184 - | 5655
5.Sabanagrande 12.8 21.% 24.5 236 708 188.2 30.0 369.1
6.Tegucigalpa 04 23 13.7 10.7 _ 156 119.4 119.1 281.2

Source: Seccion de Climatologia, Direccion General de Aeronautica Civil, SOPTRAVI
MNote: La Lima Station (near San Pedro Sula) was flooded, so no data was taken

b. In the Central District
b.1 Duration of the Hurricane in the Central District

As was obscrved previously (Tables 2.2 and 2.3) when Hurricane Mitch hit the g
Central District on October 30th and 3 Ist, it had already weakened to a tropical storm,
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b.2 Comparison (o ether previows Huavricanes hitting Tegucigalpa

The power of the Hurricane Mitch can be compared with the previous biggest
recorded hurricanes as follows Table 18-4:

Table 18-4: Comparison of precipitation of the biggest hurricanes hitling

Tegucigalpa
Hurricane Pedod Precipitation {mm} %
Mitch 1998-10-(25-31) 281.2 100
Fifi 1974-09-{17-20) 97.1 35
Gert 1993-09-(15-18) 738 26
Alma 1966-06-(1-6) 70.3 25
Francelia 19698-09-(1-4) 44.5 18

Source: Seccion de Climatologia, Direccion General de Aeronautica Civil, SOPTRAVI

Hucricane Mitch had almost three times the precipitation than Fifi, and about four
times Gert and Alma.

b.3 Damage in the Central District

In the Central. District most of the damage was produced by the flooding and
landsiides in the urban areas. -

The most up-to-date data regarding casualties in the D.C. gives 300 deaths, 80 injured
and 11,000 persons still.in refugee shelters. The number of persons taken to shelters
in the first days after the hurricane reached about 250,000 people.

Although traditionally the number of districts (barrios/colonias) considered to be at
risk was 88 {17% of the total), this number increased to 122 (24%), as a result of the
effects of the floods and tandslides.

According o a map of flooded areas and landslides prepared by SOPTRAVI, the net
flooded arca was about 260 ha, and the area of landslides was about 110 ha (see
Figure 18-1).
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Figure 18-1: Zone of Floods and Landslides Caused by Mitch in the Central
District
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Both phenomena (flood and landstides) produced loss of property in the urban areas
of the Centrat Disirict as is shown in Table 18-5.

Table 18-5: Damages to Buildings per Central District Sector

Number of Dastroyed Buildings per Sector in the Central District
Saclor Tolal 100% 75% 50% No. of percent T
(A 17 17 Buidng | (AB)
o N 1998 (B) %
1 205 84 32 89 1,768 16
2 125 95 21 9 3114 40
3 1,762 0.0
4 84 21 5 58 T 281 ag
5 50| 11 26 13 1,454 34
6 217 117 50 50 4032 5.4
N 268 197 9 62 13,726 20
8 T22m 0.0
9 77 59 3 15 4,872 16
10 2,703 0.0
1" 108 5 19 84 2,430 44
12 221 112 45 64 3,459 6.4
13 45 22 [ 17 14,283 03
14 2461 0.0
15 T 745 0.0
16 6.045 00
17 3652 0.0]
18 7.403 00
19 2 2 4746 0.0
20 9,453 0.0
21 1 1 10,132 0.0
22 33 7 10 16 3670 0.9
23 13 4 5 4 4242 03
24 23 17 2 4 4940 05
25 2,853 0.0}
26 289 0.0
27 331 0.0
28 2,118 0.0
29 4,630 00
Total 1,472 754 233 485 125,705 12

Source: Cadastral Deparment, AMDC, Feb. 1999.

Moreover, according to SOPTRAVI, 7 bridges were destroyed and 6 other were
severely damaged.

The economic loss is evaluated in the economic section.
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18.2.2

18.2.3

Emergency Activitios Taken by the Cleansing Department Immediately
Following the Hurricane

Immediately following the Hurricane Mitch in the Centeal District, the Cleansing
Department, maintained  close. coordination with the Municipal Emergency
Committec(CODEM), participating in the following activitics:

Logistic support to different institutions which CODEM comprises, such as COPECO
(Permancat Commiltee of Contingencics), fire depariment., Health Ministry, armed
forces, volunteer groups which arrived in the country, resident associations, villages,
and several departments of the AMDC.

Rescue actions and evacuation of persons of at least 30 districts of the D.C., using 9
trucks and 2 backhoes.

Cleaning of streets and transportation of waste with micro-enterprises workers,

Support to at least 3,000 students from middle schools and universitics students who
volunteered, working in the districts of La Hoya and EL Jazmin.

Removing debris and nud in the flooded arcas of Tegucigalpa.

Planning of rescuc and cleaning activities with teachers and students for the
distribution of work.

Cooperation with a group from the Mexican army who performed cleaning activitics
in the zone of Comayagiicla.

Reméining Works Related to the Cleansing Department as of February
1999

Hurricane waste still to be removed is concentrated mainly in the Disteict of Il
Jazmin in Tegucigalpa; Alvarcz Market; and in tst, 2nd and 3rd avenues of
Comayagiicla between 1st and 9th streets.

These are middle and high class areas so did not qualify to receive official aid from
the government, although they suffered heavy damage.

On 8 January 1999, the Municipal Corporation of the AMDC, issued a bylaw ordering
the people of such areas to clean up the affected arcas by themselves (houses,
commercial buildings and yards), offering at the same time an assistance program to
those who request it.

This program is being coordinated and financially supported by the UNDP,
contracting the necessary equipment for the cleansing, with the cooperation of the
stalf of the AMDC Cleansing Department.

At present it has been estimated that 35,000 m® of waste and debris remains.
P

Also remaining is sediment and debris deposited on the bed of the Choluteca River,
which has been estimated at 15 million m?. Thisis a project which is being negotiated

with the private companies. At present the World Bank has offered USS$S million in
order to start the work.
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18.3

18.3.1

18.3.2

Current Situation of the Solid Waste Management

Hygiene Condition of the City
The appearance of the Central District as of February 1999 is gencrally clean except,

some places of low income residential arcas that currently do not receive
regular waste collection services, and

around waste containers in which waste is overtlowing.
This condition is gencrally the same as before the Hurricane Miich.

However, we would like to point oul the condition of waste scattered around
containers has worsen. This is decmed not to be due to the hurricance but because of
the improper management of the container collection system.

Technicaf System

18.3.2.1 Collection and Haulage

a. Colleetion and Haulage Route

Although fourteen bridges in the Central District were washed away by the flood, in
the area where waste collection service is provided, only the Juan Ramon Molina
bridge which connects Tegucigalpa and Comayaguela below the National Stadium
was washed away by the flood. 1lowever, a Bailey-type bridge which was assembled
there by U.S. Marine Corps was inaugurated on 16th February 1999. ‘This can hold
more weight than the previous one. This inauguration, therefore, returned the
collection and haulage routes to their former state.

b. Waste Collection Equipment and Facilitics

The foltowing cqﬁipment was washed away by the flood.
1. One 12 m’ container (12 still remain)
2. One 5 m’ container (10 still remain)

Therefore it can be said that the actual loss of equipment due to the hurricanc is small
and the negative impact to the AMDC’s waste collection and transporlation capacity
is negligible.

The waste hoppers (“rampa”) at the San Isidro market was destroyed and is now not
usable because the river bed level rose duc to the sediment of mud. It caused the
waste collection work for this market very incfficient.

¢. Maintenance of Equipment

We point out that lhe'opcralion rate of the AMDC’s [leet, especially the Fiat
compactors and Fiat dump frucks purchased in 1988, has decreased marketly from
80% last year to 50% this year. This is due to:

» overuse of vehicles for removing huge debris afier the hurricane;
» not purchasing neccssary sparc parts in a timely manner; and
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o their age.

If necessary spare parts are obtained in time, their operation rate is expected to
improve to 70%. However, the Fiat vehicle requires high maintenance cost duc to

their age. It can not be expected that the Viat vehicle will be able to work after a few
MO years.

18.3.2.2 Final Disposal

a.  Disposcd of Hurvicane Wastes

The amount of hurricane ‘wasle carricd to the existing disposal sile for numnicipal
waste since October 1998 when the Hurricane Mitch hit the Central Disirict has not
been recorded. Therefore, we are determining it based on the difference between the
topography of February 1999 and July 1998. Reliable data will be obtained soon.

According to observations by the AMDC’s supervisor for the disposal site and our

visual obscrvation, approximately 300,000 m® of hurricanc waste has been disposed
of.

Regarding its composition, the hurricanc waste consists mainly of soif. It contains
some building debris and trees as well. The soil was generated from by soil removed
from the streefs in the areas which were inundated and also by collapse of the

buildings made of traditional ¢arth blocks, “adobe”, which is not durable to flowing
water.

Most of hurricane waste which has been disposed of seems to be suitable for soil
cover. Therefore, it can be excavated and utilized for covering waste later.

b. Reserve Volume of the Exisling Disposal Site

Based on the topographical survey data and the development master plan of the
disposal sitc which prepared in the Study, the reserve volume was 2,440,000 m? and it
was enough for receiving waste collected until the end of 2006.

A more accurate reserve volume, as of February 1999, will be determined based on
topographical survey data which is currently being coliected.

According to visual observations, approximately 300,000 m’ of hurricane waste has
been disposed of there. This is equivalent for the waste amiount collected over onc and
half year. [t implies that the remaining useful life of the existing disposal site has been
shortened by onc and half years, in other words, cnough until 2004,

¢. Condition of Landfill Equipment

At the landfill site there are three bulldozers (Caterpillar l).H..T.). As of December
1998 one had been operated for about 5,200 hours and the other for 1,600 hours.

Because their exisls no regular or appropriate maintenance the cquipment is in

constantly being repaired. Hence the bulldozers have only consumed 25% of their
uscful lives,
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The cvaluation of the equipment in December 1998 reports the following:

Plates __1lorometer Reading Cosl to Repair
4ABO5510 5110 US$14,000.00
4ABO5SS51Y 5193 US$1,800.00
4AB05512 1641 1JS$1,800.00

For equipment that the Caterpillar agent in Honduras valued at US$900,000.00, the
cost to repair represent only 1,95% of its total value.

d. Facilitics in the Disposal Site

The 350m access road from the Olancho Road to the filling arca that was paved last
July as a part of the pilat project “Experiment on the Improvement of Existing Final
Disposal”, has remained in good condition. We would fike to point out that many
trucks carrying hurricane waste were able to enter the disposal site immediately after
the hurricane because of this paved access road.

The other facilities such as the entrance gate, signboards, a site oflice, a store house,
wire fence, net fence to prevent waste scattering have not been damaged.

The animal trap at the entrance has been fitled with soil. Therefore animals can enter
the disposal site now.

No slope failures at the disposal site were observed.

18.3.2.3 Street Sweeping

The street sweeping works are conducted by two methods: one is directly operated by
the AMDC’s workers and the other is operated by micro-cnterprises contracted by the
AMDC.

The total number of strect sweeper emptoyed directly by AMDC has not been
changed remarkably. : :

Table I'S_-l. shows that the number of micro-canterprises increased since last August
and the contract rate increased by 6.5%.

This changes is deemed not duc to the Hurricane Mitch but due to the inflation.

The number of micro-cnterprises has increased by 15, This is due to the AMDC’s
policy to extend such works to micro-enterprises.

Table 18-1: Street Sweeping Micrd~Enterprises for

Number of Enterpriscs __Contract Rate
Category Aug. 1998 ‘ch. 1999 Aug. 1998 . Feb. 1999
caterprises | enterprises | Lpsf4months - Lps/4months
Micro-enterprise for sweeping 43 50 o 62,000 ..56,600
street in the city (Lps 2,214/p/m) | {Lps 2,358/ p/m)
Micro-enterprise for cleaning 0 8 N.A. 60,000
parks, trees, water course
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18.3.3 Economic and Financial Condition

18.3.3.1 Socioeconomic Situation

Hurricane Mitch cffected the Honduran cconomy seriously. The estimated damage to
infrastructure was about US$1,928.7 million, and the decrease in Gross Domestic
Product (GDP) during 1998 and 1999 has been cstimated to be about US$832 million.

Totally the dircet impact has been estimated fo be US$2,760.8 million, that means to
be about 60% of annual GDP.

The damage to road networks and bridges was very big and it is said that the
reconstruction costs will reach to US$469.5 million. Water supply systems were also
damaged inctuding SANAA s fee charging system, and it is said that. damage to
SANAA is US$108.6 million. The urban administeation systems of San Pedro Sula
and Puerto Cortcs were damaged, which has been estimated to be US$70.0 million,
and houses received US$38.5 million werth of damage.

In the production sccter, the agriculture and livestock were eftected severely. In the
last two months, the damage reached US$ 185.1 million. The manufacture gol the
damage of US$ 155.8 million, and the sector of commerce, restaurant and hotcl got
the damage of US$ 38.5 million.

As indirect damage, the decrease in exports has been estimated to be US$600 million,
while the imports increased by US$700 million. The revenue of Central Government
has decreased by US$304.2 million (Necesidades Urgentes y Lincamientos de? Plan
Maestro de la Reconstruccion Nacional), - @

The results being that GDP in' 1998 decreased 2 percentage points from the
preliminary forecasted figure to 2.8%. The GDP in 1999 will be 2% less than that of
1998. (El Heraldo, 9 February,1999)

On the other hand, the United Nations Economic Commission for Latin America and
the Caribbean (CEPAL) estimated that direct damage was US$2,004.7 million,
indirect damage was US$1,788.9 million, the reconstruction costs were US$2,472.0
million and the effects to the balance of payments was US$1,256.9 million. As a
result, the GDP in 1998 was estimated to decrease by 2.7%, and that of 1999 will

decrease by 6.8%.(Honduras: Evaluacion de los Danos ocasionados por el Iluracan
MITCH)

18.3.3.2 Negative Effects due to the Hurricane on Municipal Finances

While many bridges collapsed and slope failures destroyed many sections of the road
network, the total amount of damage has not been caleulated.

Concerning the damage o houses, the effects were limited to speeific areas, only
1.2% of houses were more than 50% destroyed. The decrease in the amount of waste
tax coliccted from the joint-billing with property taxes is estimated to be 1.5% as
showa in the following table.
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Table 18-2: Buildings destroyed according to value by Mitch

ltems Unit Classification of Buitding based on Valve Totat

Xioip| 35 | 60 | -100 [ -200 | -300 | 600 | -800 [-1,000]-1,500]>1,500|
106% Damaged | nos 263] 174] 1i4] 85| 38 31 13 16 8 14} 750|
75% Damaged | nos 8f 41| 48] 4] 20 29] " n s8] 8l 22| 23
50% Damaged | nos 27 " s6[  e9| s8] 77 s6f 17 g g 20| 486
Total (A) nos 298] s01| 26%] 212| 135 18] 41 21 25 56| 1.472|
No. of fotal noe |31.079138 520[18.503| 16,599 6.4068| 7,015 1.663] 1.121] 1.903] 3.208[12597 |
buildings (B) 5
percent (AB) % 1 1 } 1 2 2 2 2 1 2 1

Source: Catastro Depasriment
Municipal revenue actually increased despite the effect of the disaster.

The collection of the property tax has increased in Scptember because of the
introduction of identity codes with the billing system. The total property tax in 1998
increased by 46% compared to 1997. Over the last 5 months of 1998, the collection
increased by 51%. In October the colicction decreased by 18% on the previous year
because of Mitch, But in November, the collection increased by 55%. The collection
in December increased by 93% compared to the previous year.

The collection of wasle tax increase even more improvement because of the
introduction of identity codes. The total waste tax in 1998 increased by 43%
compared to that of 1997, In the last 5 months, the collection increased by 116%. In
October the collection decreased by 79% on previous year because of Mitch But in
November, the collection increased by 47%. The collection in Pecember increased by
193% compared to the previous year. The increase in December was a result of
campaign urging residents to pay of taxcs.

The collection of direct taxes also improved.

Comparison of the collection of Property tax in 1997 and 1998

15,000,000
; 10,000,000 e 19071
5,000,000 |- 1998

0

Figure 18-1: Comparison of the collection of Property tax in 1898 and 1999
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Comparison of the collection of Waste Collection Fee in 1997 and 16958
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Figure 18-2: Comparison of the collection of Waste Collection Fee in 1997
and 1998

Comparison of the collection of Direct tax in 1887 and 1998
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Figure 18-3: Comparison of the collection of Direct tax_in 1997 and 1998

The improvement in the collection of municipal taxes increased the Inter-American
Development Bank’s (IDB) faith in ‘the current AMDC administeation. The 1DB
subsequently approved a loan for US$40 million, which includes US$1 million for
SWM improvement. The loan has a 40-year repayment period with a 10-year grace
period. Interest is 1% during the grace period and 2% for the following 30 years. The
first US$12 million of the loan, including US$500,000 for SWM improvement, under
the loan agreement, should be spent before September of 1999.

Municipal expenditure during 1998 is being investigated.

Newspapers reported that the AMDC reccived a loan of Lps.20 million for salarics
and bonuses for the last finat 2 months of1998, and a loan of Lps.40 million for the
expenses incarred during Hurricane Mitch.

The 1999 municipal budget is 1.ps.561.4 million, 1.36 times the size of the 1998
primary budget. Actual revenue in 1998 was 1.ps.345.5 million, therefore the AMDC

18-14



The Study on the Solid Waste Management of the Urban Area JICA
of Tegucigalpa’s Central District in the Reprblic of Honduras KOKUSAI KOGY(O CO., LTD.

must cotlect 1.62 times more revenue this year than it did in 1998, The revenue plan
is expected to inercase the public service fee as shown in the following table.

Table 18-3: Changes in Municipal Revenue

B Municipal Revenue {1,000 Lps Ratio
ltems 1997 1998 1988 1999  11998/1597] 1999/1998
Actual Budget Actual Budgel {CIA) (OB}
(A) (8) <) {5)] _
Tolal Revenue 181,324 412,395 345539; 561,447 1.806 1.361
i?, [Current Revenue 179,633 281,895 237,418 273,254 1.322 (.969
= Direct Tax 83,400 164,475 122,164] 110,655 1.485 0.673
Indirect Tax 9,061 26,400 12,616 19,480 1.392 0.738
Recovery of bills 28,389 58,300 20.45% 58,156 1.038 0998
Public Service Fee 57,920 0,720 71,849 84 131 1.242 2.741
Rental Fee 863 2.000 1,239 771 1.4368 (.386
Capital Revenue 1,691 130,500 108,121 288,193] 63.950 2.208
Transfer 1,257 123,000 103,447 286,000 82300 2.325
Sales of assels 4,500 767 2193 - 0.487
Conlibution 434 3,000 3.907 9.007 0.000
Reference: within P.S fee
Wasle Tax 19.711 20,000 26,398 30,251 1.339 1513

Source: Financial Depariment

Onc of these policics, the new waste tax on business waste was introduced based ou
the proposal by JICA study team in the Master Plan on Solid Waste Management. The
tariff was simplified based solely on business income rather than the more complex

former tarifT,

-Table 18-4: New Business Waste Fee

. Rank of Business Income Wasle Collection Fee (Lps/month)
Up 10 60,000.00 Lps. 40.00
£0,000.01 - 100,000.00 Lps. 80.00
100,060.01 - 300,000.00 t p3. 125.00
300,000.01 - 600,000.00 Lps. 180.00
600,000.01 - 1,0600,000.00 Lps. 240.00
1,000,000.01 - 2,000,000.00 Lps. 325.00
2,000,000.01 - 5,000,000.00 Lps. 500.60
6,000,000.01 - 10,000,000.00 Lps. 700.00
10,000,000.01 - 15,000,000.00 Lps. 800.00
15,000,000.01 - 20,600,000.00 Lps. 1,000.00
20,000.000.01 - 30,000,000.00 Lps. 4,300.00
30,000,000.01 - 40,0600,000.00 Lps. 1,500.00
40,000,000.01 - 60,000,000.00 Lps. 1,600.00
more than 60,000,000.01 Lps. 1,800.00
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Table 18-5: The Former Business Waste Fee
Calegory o Tariff
Agencies or bank branches, financial institutions and stock brokerages thal do not Lps.150.00
declare an income ‘ .
Law firms, madical consultants, ail kinds of sales services carred out by natural ips. 40.00
enlities, charitable institutions and other nonprofit organizations; those that do not
affect the induslry, rade, and service lax :
Institutions, enterprises, or business that declare zero Lps. 25.00
Billiard parlors, per tabla ips. 2000
Yire repair shop Lps. 15.00
Lubrication shops Lps. 50.00
Bar & Salon Lps.25,0601 -50,000 Lps.100.00
rI;;_a_'s». 10,001 -25,000 ~ Lps. 80.00
up to Lps. 10,000 Lps. 50.00
Bordello more than Lps 60,000 Lps.200.00
up to Lps.50,000 Lps.116.00
Social clubs and other similar establishments ' - Lps.100.00
Holels, lodgings, pensions, boarding houses, with moce than 100 rooms .Lps.500.00
apariments 51-75 rooms Lps.350.00
26-50 rooms Lps.175.00
- up lo 25 sooms Lps.100.00 |
Motels ' Lps.500.00
Laborers® living quarters or inns pay according to  [more than Lps.10,000 - Lps. 50.00
their income uptolps.10000. . Lps.20.00
Restaurants and coffea shops higher than Lps. 100,000 Lps.300.00
Lps.50,001-100,000 Lps.200.00
up to Lps.50,000 Lps.100.00
All other businesses pay for these services, ona [more than Lps.4,000,000 Lps.500.00
monthly basis, according to their taxable annual  |Lps.3,000,001-4,000,000 Lps.450.00
income Lps 2,000,001-3,000,000 Lps.400.00
Lps.1,000,001-2,000,600 Lps.250.00
Lps.500,001-1,000,000 |ps.200.00
Lps.300,001-500,000 Lps.150.00
Lps.100,001-300,000 Lps.100.00
Lps.75,001-100,000 Lps. 75.00
Lps.50,001-75,000 Lps. 60.00
Lps.25,001-50,000 Lps. 40.00
up lo Lps. 25,000 Lps. 20.00

Source: “Plan de Arbitrios”, La Gacela, 27 Dec., 1997

The revenue in January in 1999 is understudying.
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18.3.3.3 The Negative Effects of Hurricane on SWM Budget

Expenditure for SWM is shown in the following figure. It is not certain whether
expenses for SWM increased in December are caused by Mitch or not.

Expense of SWM
7000 e

6000 i
J 4000 i.lCapilallexpense i
§ 3000 El:]Othem:urrent ex;:;ense{|
2000 i 1 1it- i 1 Various services al
1000 H-H N ' mFuels & Lubricates |
0 <Myl B | | mPersonne! '

SREEEREER Y

1999 Jan.

=4

o
=
o
(o]
o
-

Source: Budgetary Department
Figure 18-4: Expense of SWM

Current AMDC expenses, with the exception of personnel expenses and payment for
fuels and lubricants, used to be paid alter the collection of waste tax, therefore the
monthly expenses for SWM did not reflect monthly costs. But expenses in December
were covered with loans for the expenses for the tast 2 months of 1998.

Personnel expenses decreased gradually after September because of the decrease in
the number of employees and contracting out of some SWM services.

On the other hand, the payment for fuels and fubricants increased in last 4 months in
1998.

It was reported that private company waste collection expenses had been paid in
advance in January 1999, but the figure does not appear in the list of payments.

Concerning the 1999 budget for SWM, the expenditure is 2.52 times that of the
preliminary budget of 1998. ‘the reason why expenditure increases is for the
contracting out of SWM services. Costs by private companies are higher than those of
the municipality as mentioned in M/P.
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Table 18-6: Comparison of 1998 Budget, Actual payment and 1999 Budget

for SWM
Unit: 1,000 Lps.
1998 1999
ltems Approved Revised Actual Increase | Approved
Budgel (A) | Budgel afler | payment{C) (CrA) Budget
July(B)

Personnel Expenses 6,760 7.336 7,312 1.08 7.314
Salary 5,250 6,579 6,575 1.25 6,314
OCvertime work 950 734 733 0.7 500
Others 560 23 0 0.60 500

Non-personnel expenses 1,293 12,158 12,104 9.36 615
Rental cost of Equipment 1,169 619 577 0.49 500
Varicus sewvices 12 11,525 11,525 102.90 100
others 12 14 2 0.17 15

Materials & Supplies 5482 5671 5,135 0.94 5735
Fuel & Lubricant 4,000 3,392 3,391 0.85 4,590
Spare parls 610 733 553 0.9 610
Others 872 1,546 1,191 1.37 535

Machinery & Equipmient 0 736 511 0

Contracting out 1] 0 1] 20,500

Tolal 13.535 25,901 25,062 1.85 34,164

Source: Financial Department

18.3.3.4 Conclusion

18.34

Concerning financial aspects, negotiations to introduce the joint-billing system with
electricity bill are continuing, and it seems they will be realized this year. AMDC
expects to get grant aid for collection vehicles, but in the same time studies the
possibility to wtilize an international fund. The effect on the M/P on solid waste

management are not so large, the exception being the final disposal site in regard to
linancial aspects.

International Donor Agencies related to SWM

The Inter-American Development Bank (IDB) has rccently approved a toan to the
AMDC of the order of US$40 million. US$500,000 of this amount has been assigned
for the improvement of operation and infrastructure of the existing disposal site and
for the financing of studies for the location of a new landiill site.

The Pan-American Health Organization (PA110) is providing technical assistance in
the design of waste collection system for the refugees shelters (Ef Motino and El
Trébol). Also PAHO is cooperating in finding a new location for depositing of river
sediments as well as some technical assistance for the Cleansing Department.

UNDP is financing the operation of equipment for the cleaning of debris of the zones
of middle class areas in Tegucigalpa and Comayagucla, which were not included in
the programs of aid by the Central Government.

The Mexican Government dispatched during 2 months a group of soldiers and

engineers with heavy equipment. They worked in cleaning activitics along the whole
flooded areas.

18-18

=



Chapter 19

Operation Manual of

the SWM Control System
for the AMDC






Manual de Usuario

19-1

Sistema de
Control de
AMDC



CONTENIDO

Contenido
1. ESPECIFICACIONES DEL SISTEMA e L i
I 2
1. _SISTEMA . - - R
A, PARA EMPEZAR 3
MENQD PRINCIPAL 4
C. RFEGISTROS 4
l. PARA REGISTRAR 1L.OS DATOS DIARIOS. 4
DATOS 6
VEHICW.0S 6
ZONAS 7
CLASIFICACION DE RESIDUOS 12
TABLAS 14
INFORMES 16
REGISTROS DIARIOS 16
VEHICULOS 17
F. ARCINVOS 18
. REGISTRDS 18
2. TABLAS 20 %
111, _BASES DE DATOS DEL SISTEMA 21
A. REGISTRO DIARIO DE LOS VEHICULOS 21
B. VEHICULOS 21
C. MARCA , 21
D. Tir0 DE VEHICULOS 21
E. RESPONSABLES 22
F. 7Z0NA DE RECOLECCION 22
G, RESIDUO 22
II. CATECGORIA DE RESIDUO 22
. ARFA 22
J. NIVEL DE VIDA 22
1¥Y.  RECOMENDACIONES GENEFRALES 23

o

19-2



\ Especificaciones del sistema

Sitio de disposicidn final

Registro diark
& todos 1os
vehiculos que
ingresanPrin
register data

&
b0 Informe de
Ingreso de ' todf)s los
datos del registros

regisiro diario
en ¢l sistema

En la entrada del sitio de disposicién final el encargado, registra todos los vehiculos que
ingresan, en la siguiente planilla.

AMBDC - Planilla de Control Diario de Vehiculos en ¢! Rellena Sanitario

Fecha

Placa Marca Modclo | Entrada Salida Peso | Clasif. [ Zona Resp:m

.
. .

as

- —— R

1. Se registra el numero de placa o el nimero de unidad que sc utiliza, como identificador dcl
vehiculo.

2. La marca del vehiculo.

3. El modelo del vehiculo.

4. la hora de entrada.




5.

[.a hora de salida.

6. Como en ¢l sitio de disposicion final no se cuenta con una bascula, los pesos sc estiman de

acucrdo {a siguiente tabla:

Tipo de vehiculo

Toncladas promediadas
segln ¢l estudio

Fiat (Compactador 13m3) 37 i
Fiat(Volqueta8m3) 129

Hino (Compactador 1Sm3) 64 ]
Nissan (Volqueta 12m3) 3.9 —
Hino (Volqucta 8m3) 1583

Mercedez Benz (Volqueta 8m3) (3.2

ilino (Contenedor 12m3) 2.8

Hino (Contenedor 5.5m3) 1.3 -
‘Vchiculos privados (pequeitos)  [0.3

Vehiculos privados (medianos) {07 E
Vchiculos privados (grandcs) 1.5

7. Se registran la clasificacion del residuo scgin la siguiente tabla:

8.

Tabla de Clasificacion de Residuos

[ Cod.|

i.a zona de donde provienen los residuos.
9. Se registra el responsable, quién trae el residuo.

Tipo Céd. Categoria Residuo
A | Residuos Al Residencial ALO1 | Area Residencial
A2 A201 {Barrido de calles
A202 | Mercados _
A203 | Hoteles y Reslaurantes
A204 | Construccién
A205 | B
A206
777777777 A207
Al Industriales A301 | Contaminantes
A302 | No-contaminanies
Ad Otros A401
B Ticrra Bi Ticrra p/coberiura B101 | Tierra

Al final del de la jornada, la planiila se Heva en la oficina central en donde sc ingresan todos
los registros en la computadora, para su posterior analisis ¢ informe.,

Este sistema de control es desarroliada con los siguientes objetivos:
Para crear una base de datos de todos los vehiculos ingresados en ¢l sitio de disposicidn

final.

Para conocer la cantidad de residuos depositados en ¢l sitio de disposicion final.
Para obtener un andlisis, Ia cual serd de gran utilidad en la planificacidn futura del manejo

de residuos sdlidos.
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. Sistema

A, Para empezar

*  Bjecute el icono AMDC, v lucgo aparceerd 1a siguients pantalla

Regetos

ESTUDIO SOBRE MANEJO DE RESIDUOS SOLIDOS
DEL AREA URBANA DE TEGUCIGALPA
DISTRITO CENTRAL DE RONDURAS

FARTHEON
[
Kokusai Kogye., LTD.

@

X
JICA




Este es ¢l meni principal del sistera, que tienen tas diferentes opciones que se detallan a continuacidn
C. Registros

L Para registrar los datos diarios.

Pt

Diarios

Dentro del opeion Registros, seleccione Diarios y aparecerd la sipuiente pantalla,

W Registio diario dat Relena Sanitario

i Juevet

S W
hivelpete (Br3)
‘Fiat volyueta (Eri3) Contamirantes
Fm voiuela (Era3) N iHo!e!es ¥ Restausartes

a) Para registrar jos dalos

ingrese Ia fecha del registro, si la fecha de registro es nueva no aparecerd ningin datos,
sino apareceran los datos registrado de esa fecha,

. |

formy



Neiatd

e

b)  Agregar un nuevo vegistro
Para agregar un nuevo registro presione F§ y aparecerd la siguiente pantadla.

1. 1Ingrese fa ol cédigo de la enidad, si el vehiculo estd registrado, aparceerdn tos
datos correspondiente a esa unidad. Si el vehiculo no se eacucatra registrado, el
sistema le preguntara si desea agregar, verifique bien los datos y tuego proceda a
confirmar,

¥ Nota: Cuando s agrega una nucva unidad, luego ondra que it al ment de Vehtcnlos, pard
actuatizar os datos correspondientes a csa unidad

TR

2. Ingrese ta hora de entrada al sitio de disposicion fi nal,

Ingrese la hora de salida def sitio de disposicién i nal.

4. lagrese la ¢ codigo de zona de recoleccion de los residuos o presione 11, para
buscar .

5. Ingrese el codigo de clasificacion de residuo 0 presionc 1, para buscar.

Ingrese el cédigo del respensable del vehiculo o Presione p, para buscar.

Ingrese ¢l peso de neto del residuo.

w

b

V' Nota: El peso solamente se ingresard, de los vehiculos que se hayan pesado
¢n alguna bascula. Los gue no s¢ pesan se dejan en blance

8 Presione ¢l botdn accptar.

¢} Modificar un registro cxisfente

Para modificar un registro existente, con el cursor ¢lija ¢! registro y luego presione @
y aparecerd una pantalla similar a la de agregar un registro.

. Seleccione los dates a modificar y realice fas modificaciones correspondicules.
2. Luego de modificar, seleccione ¢f botén aceptar y presione p.

d) Eliminar un registro

Para eliminar un registro existente, con el cursor elija el registro, veritique bien y
ascgiirese de que es el registro que desea eliminar, y luego presione v.



I

Presiane para tr al
primer registio

Prestone para ir al
CRISLIO ANCTION

sigte. Fepistro

Prestone para ir al

Prestone parair
ab altimo registro

a) Registro de vehiculo nuevo

L.

ARl

Ingrese codigo del vehiculo nuevo, el sistema verificara si existe y le indicara que
€5 NUEVO.

Ingrese ta placa.

Ingrese la marca o presione e para buscar.

Ingrese ¢l modelo que identifique al vehiculo.

Ingrese el afto de fabricacion,

Ingrese ¢l tipo de vehiculo o presione p buscar.

W Nota: Tl tipo de vehiculo s imprescindible, porque de acuerdo a esto se
calcula ¢l peso de cada vehiculo. Verifique que todos los vehiculos
{engan sus corrcspondientes tipos, para que tedos los informes

nostenres sean cameclos

ingrese ¢ codigo de propietario o responsable del vehiculo.
Presione el boton guardar, para actuatizar {os datos del vehiculo.

Presione €1 boton cancelar, si desea cancelar y no modificar nada.

)

iz



b) FEliminay ¢l registro de un vehiculo
I. Ingrese c6digo del vehicuto que desea climinar, si es que ostd registrado
aparceerén los datos correspondicntes.
2. Seleccione e botdn climinar y presione p

W/ Nota: No se pueden climinar los vehiculos que se encuentran registrado y
ticnen algin registro de entrada en ef sitio de disposicién final.

) Consultas

(. Presione los botones de consubtas que sc encuentran en el lado derecho de la
pantalta.

2 Zonas

a) Colonias
Dentro de esta opcion se definen las colonias y lugares especiales que integran fas
zonas de recoleccion.

Para definir las colonias , elija la opcion Colonias y luego aparccerd la siguicnte
pantalla.

%5



12e Diciendee{Col)  Mugml | 208 s
BeedbeeCel) B ;1
T e e R
. 15 I(}-J;? Q R i
B -

CU02Kennedy 16

{coo3fElPastet . C
lCo0aiE Pastel
CT05 Honzondin
CL06 Kenpedy

fcormRstd 13 € WedSetindCol) T Megl |03 3
cusiFi tMeso

PleNodembelCal) e i
-:4de MazalCol b Baio 4313

Jordllndades IS TG L

El cédigo de colonia se generard automaticamente

Ingrese ¢ cédigo de drea, que comprende ta colonia o presione p para buscar.
lngrese € sector en que se encuentra la colonia.

Ingrese el cddigo de nivel de vida de la colonia o presione p para buscar.
Ingrese la cantidad de habitantes de la colonia.

Ingrese la cantidad de casas de la colonia.

¢ Scleccione el botdn guardar y presione p

. & & & @

2. Para moditicar los datos de las colonias presienc x y aparecerd una pantatla
simifar al de agregar,

s Deantro de la pantalla realice todos Tes camibios correspondientes
+  Seleccione cl botdn guardar y presions p

3. Paracliminar los datos de las colonias, scleecione la colonia que desca eliminar y
luego presione v.
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b) Zonas Especiales

Dentro de esta opeidn se definen las cofonias y lugares especiates que integran as
zonas de recoleccidn.

Para definir los tugares especiales, clija Espeeinl y luego aparccerd la siguiente
pantalla,

(FV )

iRestamantes y Hatels : 0

Tolid Colonias, 2 Toisd Hdjtantes, Tobd Crtene 3

o
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1. Para agregar on nuevo lugar especial presione ¢ y aparecerd 1a siguiente
pantalla,

s

¢ lLoscddigo de los fupares especiales sc gencrard autométicameite

Ingrese el c6digo de 4rea, que comprende el lugar o presione p para buscar.
Ingrese el sector en que se encuentra.

{ngrese ¢l codigo de nivel de vida del lugar o presione p para buscar.
Ingrese ha cantidad de habitantes,

Ingrese la eantidad de casas.

Seleccione el botén guardar y presione p

2. Para modificar los datos de fos lugares especiales presione x y aparecerd una
pantalla similar al de agregar.
s Dentro de 1a pantalla reatice todos los cambios correspondicntes
s Seleccione el botdn guardar y presione p

3. Para eliminar los datos de las colonias, seleccione la colonia que desea eliminar y
luego presione v.

¢) Zonificacibén
Dentro de esta opcidn se definen las zona de recoleccidn.

olon

Zonificacion.

Dentro de fa opcidn zona clija Zonificacién y aparecerd Ia siguiente pantalla.

10
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Para agregar una nucva zona de recoleccidn, ingrese ¢l ¢édigo de la zona.
Ingrese el detalle de la zona,

ingrese la unidad encargada de recoleccion.

Ingrese el responsable de la recoleceidn de fa zona.

Seleccione ¢l botén guardar y presione p para guardar los datos de ta zona.
Seleccione el botén colonias y presionc p y aparecerd la siguicnte pantalla.

Pl v sinantes oy Moteles
FOD2 Mercadn
(o2 1

» [n csta pantalla se asignan las colonias y lugares especiales de cecoleccidn
que comprende la zona definida.

+  Para agregar una nueva zoma o fugar especial de recoleccion presione @, y
aparecerd una lista de las zonas o de los fugares gspeciales de recaleccion.

+ Scleccione uno y presione p.

» Ingrese el porcentaje de coberiura de la colonia o del lugar especial de
recoleccion.

s Presionc £ para salir,

Seleccione el boton dias de recoteccion y aparccerd fa siguicnte pantalla.

£:n esta pantalla se asignan los dias de recoleccion de fas distinas zonas.
Para agregar un nueve dia de recoleceidn presione ¢, y aparecera una lista de
tos dias.

¢ Scleccione cl dia correspondiente y presienc p.
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Iista opcidn le penwite definir Ia tabla de clasificacion de residuos. Siga los siguientes pasos

a) Tipos
Primeramente defina los tipos, para la cual dentro de la epcidn Clasificacion de
Residuos , clija la opeidn Tipos y aparccerd la siguiente pantalla.

anas de Recoleccion

. e gislr y

}.  Paraagregar
¢ Ingrese ¢} cbdigo de tipo, si ¢l cddigo no existe le aparecerd un mensaje que
€5 NUEVO.
o Ingresc ¢! detalle del tipo.
e Scleccione el botén guardar y presione p para actualizar los dalos o
seleccione ¢l botén cancelar, para cancelar.
2. Parac¢liminar
¢ Ingrese ¢ cGdigo de tipo, que desca eliminar, si el cédigo existe te aparecerd
los detalles del tipo.
¢ Seleccione ¢l botdn efiminar y presione p.
3. Para consultas
» Elija los botoncs de consulta que aparccen en fa parte derecha de 1a pantalla,

b) Categorias

Luego defina las categorias, para la cual dentro de ia opcitn Clasificacién de
Residuos |, olija fa opcion Categorias y apareceri la siguiente pantalla.

52




I, Elija lc tipo del cual se van a definir las categorias.
2. Siexisten algunas calegorias definidas aparecerédn cn la siguiente pantalta.
=

Residencial

A2 1Mo residenciales -
o Olros s ........ S T
AS pmaba U I

3. Para agrepar nueva calegoria
ﬁ e Presione ¢ y le habilitard una nueva fila para ingresar los detalles
correspondientes de fa categorta.

¢ FElc6digo nuevo se generara automaticamente,

4. Para eliminar una categoria.
e Seleccione la categoria que desea eliminar y presionc v

5. Para agregar una sub-divisidn de ta categosia presione p y le apasecerd Ia
siguicnte pantalla.




e Para agregar una sub-division presione ¢, y el codigo s gencrara
automadticamente y lucgo le habilitard para cargar los detalles.
» Presione g, para volver a la pantalla anterior,
6. Para imprimir la tabla de clasificacion de residuos presione B,

4. Tablas
 Begreh

Para actuatizar todas las tablas utilizadas por el sistema, denlro del ment Datos, scleccione
[a opcidn Tablas y le aparecerd la siguicnte pantalla.

Seleccione la tabla deseada y presione p. Y le aparecerd una pantalla simitar a la siguiente
de acuerdo a la (abla clegida. ‘Todos los procedimiento de mancjo de los datos de las tablas
son similares.

i
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Para agrepar.

¢ Presione ¢ y le aparecerd una ventana en donde debe ingresar el codigo.

o Ingrese ¢f detalle y presione p.

Para Eliminar

o Seleecione ta fila que desea climinar y luego presione viingrese el defalle y
presione p.

Para imprimir presione O




I8 Registros diarios

ltormes
1 il

s diarias?

a) Diarios
Para oblener informe de los registros diarios de los vehiculos que ingresan al sitio de
disposicion final , dentro del mend Informes, scleccione la opeibn Diarios vy le
aparceerd {a siguiente pantalla.

mllmmc diarie

1. [Ingrese la fecha del informe

2. [ngrese ¢l codigo de responsable, si desea el informe de un solo responsable o <00
para inctuir todos los responsables. St no se acucrda del cédigo del responsable
presione jupara buscar.

3. Eljaeltipode informe.

4. [Clija ¢l dispositivo de salida, si desea imprimir en la impresora, prepare
primcramente la impresora y luego clija el botdén imprimir y presione p.

¥ Nota: En csta opeidn solo se pueden obtener informe de un solo dia.

by Fechas

Informas

Registros distios?

Vehiculos

Para obtcner informe de los registros diartos de varios dias, dentro del meni Inforntes,
scleccione la opcidn Fechas y fe aparccera la siguieate pantalla.
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logrese la focha inicial.

Ingrese la fecha final.

3. Ingrese el codigo de responsable, si desea of inforne de un solo responsable 0 “007
para incluir todos los responsables. Si no se acuceda del codigo del responsable
presione jupara buscar,

4. FElija cltipo de informe.

5. EBlija el dispositivo de salida, si desca imprimie cn la impresora, prepare

primeramente fa impresora y luego clija el botén Emprimir y presionc p.

w

2. Velhiculos

Reg
ehiculos 3.

Pars obtenet informe de todos los vehiculos registrados, dentro del mend Informes,
seleccione 1a opcion Vehiculos y le aparecerda la siguiente pantalla.

Elija cl dispositivo de salida, si desea imprimir en la impresora, prepare primeramente
Ia impresora y luego elija cl botén imprimir y presione p.

LA
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F. Archivos

I

Registros

[sta opcidn del sistema le posmite transportar la base datos de los registros diarios a wn
formato de archivo de Microsoft Excel. Bt archivo creado, se puede abrir con 1a planitla

clectednica y €5 posible la manipulacién de los datos, y crear informes acorde a sus
necesidades cotidianas.

a}  Crear archivos de fos registros diarios

1 Rgistms 3

Dentro del meat Archivoes, scleccione la opeién Registros y le aparecerd la siguiente
pantalia.

“JAchivos para Informes

peye NN

Hasta

Ingrese Ia fecha inicial.
Ingrese ka fecha final.
Seleceione ¢l botén Crear archive y presions p

Se ceeard un archivo con formato de Excel en el siguiente direciorio:
CASYS\AMDCWFILE\datos . xIs

R i b

A continuacidn se le ilustrara unos ejemplos de Microsoft Excel.

o Primeramente abra el archivo datos.xls

unidad rd_tod marea t-pou o
08 3Mssan Falvohpela(Bn
g0y 1 Mssen  Fiatvelgueta (Bn3)

s 2

. (&n
o ANssan

BT
' Emgresas Privadss

Al vy tehin Gilaitos patn ¥ di 4
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& Sigalos pasos siguicntes

3

3’:

5

¢ Por ejemplo si se elige por fila la clasificacién y por columna ta zona y como
datos {2 suma de tonctadas
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s S obticne ¢ siguiente informe, para mas detalle véase ¢n tos manuales de

Microsoft Excel o en <l Help de dicha aplicacion.

2. Tablas

Sma de fon
clasi

.‘ Tolal general

Baridq de calles
ontaminantes i
Hoteles y Restavrartes| 29 29

FAd) 7.44]

otal general

13.24

usuarios de

Esta opcibn del sisterna le permite transporiar fa base datos de fas tablas ulilizadas por ¢
sistema a on formato de archiva de Microsoft Excel. El archivo creado, se puede abrir con
la planilia clectrénica y ¢s posible fa manipulacién de los datos, y ercar informes acorde a

sus necesidades cotidianas.

a) Crear archivos de las ¢ablas

P

Dentro del mend Archivos, seleccione la opcién Tablas y le aparecerd la siguiente
pantalia.

Base de Potos de :

de

fipos
|Areas

P2 TN (s

Elija Ia tabla deseada y seleccione el boton Crear y presione p
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lll. Bases de datos del Sistema

A,
B.
o
D.

Registro diario de los veliculos

Nombre REGDIA.DBY B
De!a.'!e Registro de todos los vehiculos que ingresan
‘ Campos
h omie Coodipe Exit, |- Descripcidn
RD COD Numerie 7| Cédige ]
RD UNIDAD Characler 7 | Unida
RD_TIPO Character 1 | Cédigo de tipo de residuo
RD_CODCLA Character 4 | Codigo de clasificacion
RDD_CODZONA Character 3 | Cédigo de zona
RD _CODRESP Character 2 | Cédigo de responsable
RD FECHA Date 8 { Fecha de registro
RD HSENT Character 5 | Hora de entrada B
RD_HSSAL Character 5 | Hora de satida
RD _PESO Nuineric 5 | Pesorcal sies que se pesa
RD TON iNumeric 4.2 | Peso estimado segin ¢l estudio
Vehiculos
Nombre VEHICULO.DBF
Delaﬂe Reglstro de todos los vehiculos
' = L Campos : ‘
e Ngmp;;e“ e '_ _’i_‘a:_b_ | Ext & Descr!pcién _
V UNIDAD Characler 1 C6d1go de la unidad
V_PLACA Character 7 | Nro. De placa
| V_MARCA Character 2 | Cédigo de marca
V_MODELO Character 15
VvV _TIPO Character 2 | Codigo de tipo de vehiculo
V_ANO Numeric 4
vV PROP Character 2 | Cédigo de responsable
V PESO Numneric 2 | Pesotara
Marca
Nombre MARCADBF
Detalle Rggls!ro de lodos las marcas de \th]CU!OS |
R T T Campos .
- Nomnre - Tipo Sy Ext _ Descripcion
M COD Character 2 | Codigo
M DETALLE Character 15 ] Detalle de la marca

Tipo de Vehiculos

Nombre TIPOV.DBF
Detalle Regnstro de todos los llpos de \chmuros
: R Cantpos
s "lem : Ext, ) Deseripeldn
Character 2 Cédigo ]
1V DETALLE Character 25 | Detalle
TV _PESO Character 4,2 | Peso promedio segin estudio




I

Responsables
Nombre _| PROPIETA.DBF
Detalle Re ng! ro de Iodos los responsablcs
e i Campos ; . R A0y o
o Nomare S pro R e _'De"fcr!jiéfdri
PR _COD Character 2 Codigo
PR DETALLE Character 25 | Detalle §
Zona de Recoleccion
Nombre ZONA.DBF
Detalle chlstro de todas fas zonas de recoleccwn
ko ) , CEXt Descnpca‘dn R AR
Z0_Cab Character 3 Cédigo
20 DUETALLE Character 20 | Detalle
Z0 UNIDAD Character 7 | Unidad de recofeccidn
20 RESP Character 2 | Codigo de responsable
Residuo
Nombre RES]DUO DOF

Detalle

Nomure - Fipo: ) B Descripeldn
RL COD Character 4
RE DETALLE Character 25 | Detalle
Cafegoria de Residuo
Nombre CATEG.DBF
Detalte ‘ Registra de todas las categorias de tesiduo

* Nommre . po i Exd i
CA COD Character 2 Cédigo
CA DETALLE Character 20 1 Detalle
Area
Nombre AREA.DBF g
Detalle ‘ Reglstro de todas las dreas de Ia cmdad =
il Nomrre lipo; | Ext |
AR COD Character 1 | Cédigo
AR DETALLE Character 10 | Detalle
Nivel de vida
| Nombre | NIVEL.DBF |

22
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| Detalle I Registro d¢ todos los niveles de vida “mmﬁ
SR B Conipos _ ) |
. Nomnre Tipo Ext, Descripcidn

| NI_COD Charaeter 1 | Cédigo -
NI DETALLE Character 10 | Detalle

tV. Recomendaciones Generales

¢ Como el sistema es implementado por primera vez en la AMDC, de aqui cn adelante se tendrén que i
ajustandose a las exigencias diarias. Pero mancjar vna base de dato de las gencraciones de los residuos es
fundamental para fa planificacién futura de mancjo deé residuos sélidos.

»  Enlaactualidad no se cuenta con una bascula y en estas condiciones es muy dificil obtener datos certeros de
la generacion. Tiene que ser una prioridad del departamento adquirir una bascula para ir obteniendo datos
mas fiables.

¢ Setendran que ir ajustando las rutas de recoleccién, haciendo los estudios de tiempo y movimiento.
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