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The Suudy on Soltd Woste Management

of Mexico City in the United Mevican States

JICA

KOKUSAI KOGYO CO., LTD.

1.5

1.5.1

Study Organization and Persons Involved

The Government of the Federal District (GDF) is the counterpart agency and the
coordinating body for negotiations with other governmental and nongovernmental
organizations concerncd. GDF organized the counlerpart tcam consists of Ihe
appropriate number of personnel in charge of various aspects of SWM.

The Advisory Commilice was organized by the JICA for the study.

Study Organization

Metropolitan

GDI' Steering

L JICA

Advisory

Envirenmental | €72 Committea |  Comntles
Commission
| (CAM)
Counterpari JICA Study Team
GOF
Mexican Side Japancgc Side

Figure 1-2: Study Organizaticnal Structure

1.5.2 Persons involved

a. Members of the Study Team

Assighiment Expent mu‘J Nationality
Teum Leader & Solid Waste Management Hiroshi KATO Japanese
Flan
Vice-Leader & Final Disposal Siic Plan Tadaya YAMAMOTO Japanese
Lconomic & Financial Plan Takao OZAKI Japanese
Institutional/Legal System and Municipal 1 (o oo HADDAD Brazitian
Administration
Coltection and Haulage Plan Héctor CASTH.LO B. Mexican
Recycling & Intermediate Treatment Plan | 'Famotsu SUZUKI Japancse -
Environmental Impact Assessment Nonko OTSUKI Japanese
Social Consideration Guido J. ACURIO Peruvian
Construction Planning & Cosl Estimation | fkuo MOR{ o Japanesc
Facilily Design & Cost Estimation Andrew DORMAN Australian
Interpreter | Pusake YAMAWAKI Japanese
Adninistrative Coordinator Noriko HIHHARA Japancsc
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h. Members of the JICA Advisory Committee

Chainman & Solid Waste Management Planning | Kunitoshi SAKURALI

Solid Waste Management Administration Ryvzo HIROSE
Fconomics & Project Evaluation Masahiro YAMASHITA L
g
C. Members of the Counterpart Personnci
Assignment Namce
| Leader (Tull-time) Radl Sergio Cuéllar Salinas
Collection Ricardo Estrada Nuncz o o
Recycle Victor Manucl Flores Valenzucla
Treatment Victor Manucl Flores Valenzucla
Final Disposal Conrado Sarmicnto Bicicher
Environmenlt Jaime Cuavhtémoc Garcia Reyes
Sociology Augusto 13, Valenzuela Lépez ]
Financial Analysis José¢ Luis Alvarez Pacheco - Roberto Arturo Alvarado
Institution Gerino Guzmin Delgado )
Legislation | Germén Gerardo Méndez Ruiz - Sergio Palacios Trejo %
Urban Planning Cristina Ramos Cortéz

1.5.3 Technology Transfer

During the study, the study tcam cndcavored to transfer technology to the Mexican
countezpari through the following.

* Jointstudy
*  Explanation of reports

*  Counterpart training in Japan under the lapanese technical cooperation
scheme

*  Scminars on SWM technologies
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Profile of the Study Area

Mexico covers 1,958 thousand km?, which is the L4th largest of the world. It shares a
border of more than 3,100 km with the United States to the north. The other neighbors
are Guatcmala and Belize in the south-east with {rontiers of 940 km and 250 km,
respectively. The country faces Pacific Ocean on the west limited with a 7,400 km
coast line, and have a 2,800 km shorc on the cast exposced to Mexican Gulf and
Caribbean Sea.

Mexico City lics between 19°03” and 19°35° at north latitude and between 99°227 and
08°57° at west longitude in the south west comer of Mexico Valley, which is in the
center of the country, It borders the State of Mexico oa the west, north and cast and
the State of Morelos on the south,

The topography of the country of Mexico is complex: it possesses coastal plains and
highlands over 1,000 meters above sea level with volcanoes which are as high as
5,000m. The Mexico Valley, on which Mexico City is located, has an arca of
9,600km’ and the altitude of its central plain ranges from 2,240 to 2,390m above sea
level.

The climate of Mexico varies over the country due Lo its diverse topography: it has
arcas permanently covered with snow and areas of rain forests with abundant wild
lives. The annual average temperalure in the DF typically ranges from 10 to 25°C
with an average of 15°C. Average annual rainfall is recorded at about 600mm, with a
general trend that northwest part of the DF has less rainfall than southeast
mountainous arca. Most of rainfall is concentrated in a period from June to
Scptember. The GDT, an administrative body with 16 delegations, goveras an arca of
1,505 im? and 8.7 million citizens. ‘I'he fiscal year of the GDF is from January to
December. The GDF revenue in 1997 was 31,105 million pesos.
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3  Current Situation of Solid Waste Management

3.1 Field Investigation

The following ficld investigations were undeitaken by the study team to understand
and analyze the current S\WM of the DF.

* Waste Amount and Composilion Survcy.

* Time and Motion Survey.

* Public Opinion Survey.

* Environmental Survey.

* Market Rescarch on Recycling.

* Bordo Ponicnte Fandiill Mining Investigation

3.2 Current Situation of Solid Waste Management

3.2.1 Waste Stream

a. Waste Composition

The DGSU has been investigating municipal solid waste composition of wasles

generated from five sectors with totally 19 sub-scctors in the DF, as shown in Figure

3-1. Wasles are classificd into 35 and the obtained data arc ulilized for SWM

contro}. Consequently, the present study is (o follow the same waste classilication as £
the DGSU. Table 3-1 is the result of the waste composition survey by the DGSUL
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[Municipal Sotid Wasle_J

‘“I Domestic M Household J
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Markel |
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Figure 3-1: Sectors and Sub-Sectors of Waste Sources
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b. Generation Ralio

Generation eatio at cach source surveyed by the DGSU is shown in Table 3-2. The
present study will adopt the same generation ratio.

Tabte 3-2: Generation Ratio

T%if;mm Classification Generation Ratio
= Domestic Hlouschold 0.616 kgiPerson Day
i Commercial Commercial Establishment
- Auto Seevice Shop 637.000 kgrEstablishmenyDay
- Department Stoze 368.000 kg/EstablishmentDay
- Commervial Place 6.650 kg Establishment/Day
Market
- Meat Market 4430 kg/StallDay
- Vegetable Market 1920 kg StalliDay
- Grocery store 1.025 kg:S1all:Day
- Food Preparation 14960 kg/Stall/Day
- Various 0.803 kg/Stall:Day
| - Shifting Markei {Tianguis) 575500 kg/Tianguis; Day
Service Resteurant and Bar 25442 kg/FstablishmentDay
Sposts Center and Amusenent Center
- Amusement Ceater 1.230 kg/Employee/Day
- Sports Center 2.620 kg/Employee/Day
- Cultural Center L 0.330 kg/Employce/Day
Public Service
- Services Difice 3.460 kg/Establishment/Day
- Repair and Maintenance Service 1.940 kg/Cstablishment/Day
- Gas stalion 53.120 kg/Establishment/Day
§ Hoted
e - Five-star hotel 1,016.900 kg/Establishment/Day
- Four-star hotel 218.500 kg/Establishment/Day
- Three-star hotel 16810 kg/Establishmeat;Day
Education Center
- Kindergarten 0.040 kg/studentiDay
- Elenmentary School 0.055 kg/studeniyDay
- Iob Training Center 0.000 kg/studentfDay
- Junior High Scheol 0.065 kg/studentDray
- Technical School 0.060 keg/studentyDay
- Scnior High School 0.660 kgsstudeniyDay
- University 0070 kg student/Day
- Public Office 0413 kg/Employee:Day
Special Mcdical Institution
- Ist Level 1279 kg 'Consultory RoonyDay
-2nd. Level 4.730 kg/Bed/Day
- 3rd. Level 5.390 kg/Bed/Day
Laboratory 6.340 kg/Laboratory/Day
Velerinary 1700 kg/Employee/Day
Bus Terminal 2,103.000 kg/Teiminal/Day
§‘; Airport 28,887.000 kg/AirporyDay
& Road Sweeping 125.530 kgkmyDay
Social Rehabilitation Center 0.540 kg/Person/Day
Oihers Green Arca 0.00993 w; Day
Bulky Waste 28.550 kg/Ton-Sotid WasterDay
Demetition Waste and Small Repair 20850 kg/Ton-Solid wastesDay
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The wasle stream was calculated and summarized in Figure 3-2.
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Figure 3-2; Wasle Stream in 1997

3.2.2 Technical System

3.2.2.1 Collection and Haulage System

Collection of municipal wastcs generated js the responsibility of respective
delegations and most of them are delivered by the Scciion 1 to the transfer slations
managed by the DGSU (Exceplions are wastes that are brought directly to the final
disposal sitcs or the S/Ps by some delegations due to their vicinity).

. Transter . : 5 4
L Coflection Stalions Sg";c:":n Finat g«
1 Section t Dlsgosal :
Site
Delegation DGSU

Figure 3-3: Present Collection and Haulage Systermn
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However, in July 1998, the GDF and Section | signed an agreement that the Section |
would withdraw its collection service from markels, primary schools, public residence
unils and patks from 1999. It was decided in October 1998 that the delegations are
to be in charge of cmploying private sectors through contracis for the wastes
collection for those public inslitutions {or hereafter “Sub-System”).

Collection —) - . R
fiiububile ) Traqs!er “n{ Selection N
Section 1§ /" ,r 7 ’Sia!for_ls i Piants _Fina!
Special Collection ety B LA Disposat
for Sub-System R Site

Privale Seclors

LE g

Delegation S DGSU B

Figure 3-4: New Collection and Hautlage System

Wastes brought to the transfer slalions are, afler visual inspeclion, destined to one or
the other below:

+ SiPs.
* {nal disposal siles.

Large-size leailers (70m?) are employed for the transport from the transfer station to
onc of the two destinations.

a. Collection Method

Regarding the collection methods, it can be said that the corner collection (with bell)
is stitl popular, although there also exist door-to-door collection, curb collection and
fixed stop collection.

b. Collection Vehicle
By 1998, the waste collection vehicles were more than 2,000 units.

It is also important to mention that, as shown in Table 3-3, 1,078 out of the 2,011
units have been used for a period of obsolescence of more than 15 ycars, which are
supposcd to have been subslituted already, not only due to the high maintenance cost
that arc recorded, but because they technologically imply a risk of inducing
incfticiency and high administrative costs.

I3
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€. Haulage System
' | Transfer Station

Transler stations arc a fundamental part of the infrastructure for haulage system, and
13 transfer stations are presently located in Mexico City.

Those 13 transfer stations are managed by the DGSU or by a delegation, or co-
managed by both. Practical operation of the slations are all contracted out to private
seclors.

However, non of them has a weighbridge, theccfore the incoming and outgoing
amounts arc only forccast from the number of vchicles recorded and its nominal
capacily (or from cmpirical surveys). Preciscly measured transfer amounts {either
incoming or outgoing amounts} do not cxist to date.

¢.2  Transporiation

Municipal solid wastes collected by the delegations are mostly gathered in those 13
transfer stations and then transported by large-size trailers (70n13) to the destinations
(i.e., final disposal sites or §/Ps}. A exception is direct transport by collection vehicles
in view of the vicinily to the destination. Residucs of the three S/Ps arc loaded again
1o the trailers to be transported to the final disposal sites. These transport works are all
comracicd out to private sectors by the DGSU.

3.2.2.2 Processing, Treatment and Recycling System

As for processing, treatment and recycling facilities in Mexico City, a municipal SW
incinerator and a composting facifily which were usced to be operated and maintained
in the DGSU’s premises of San Juan dc Aragon arc no morc operated today. The
facilitics presently operated are the only three manuat-sorting Selection Plants (S/Ps)
in Bordo Poniente, San Juan de Aragon (SJA) and Santa Catarina.

a. Sclection Plants (S/Ps)

Three S/Ps are currently operated for recovering recyclable materials from mixed
municipal wastes. Outline of the 8/Ps arc shown in Table 3-4. A weighbridge is
installed at the Bordo Ponicnte S/P and the SJA S/P respectively. The Santa Catarina
S/P is not equipped with a weighbridge.,

15
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Table 3-4: Qutline of S/P

l Botdo Foniente

Number of workers

{ex-waste picker from
Prades de la Montana)

B ) SanJuande Aragoen | Sanla Calarina

Year of eslablishment | July/1994 July/1894 March/1996 h
Site area 9,500 m° 8,000 m’ 5,600 m*

Durability 15 years 15years i5 years

Weighing system JWeighb;idge Weighbridge L ﬂggﬁg&i{;‘g}ﬂ E::gjz(gili
Capatity 2,000 ton /day 2,000 lon/day 1,500 ton/day

Number of serting line | 4 lines 4 lines 3 lines

Capacity per ling 500 ton/day 500 lon/day i 500 ton/day

. 24hoursi3shifis, 24hours/3shifts, 24hoursf3shifis,
Working hour Monday to Friday Monday to Saturday Monday to Friday
N 400 persons 500 persons

(ex-waste picker from
Prados de la Monlana)

400G persons

*Asociacion de

“Union de Pepenadores

o “Frente Unico de Seleclores de -
Labor organization Pepenadores AC.” Desechos Solidos de la g,ieoi rgrimzon;‘\%e! Gulierrez
Metropoli, A.C. P
NU“}:MF of picking 42 personsfine 42 personsfline 62 personsfiline
worker

Recovered materials

Paper, Cardboatd,
Piastics, Glass, Sieel
sheet, aluminum,
Copper, lion, Tortilla,
Junk, Mattress, Tire,

Cloth

Paper, Cardboard,
Plaslics, Glass, Steel
sheel, aluminum,
Tortilla, Junk, Matlress,
Tire, Cloth

Paper, Cardhoard,
Plastics, Glass, Steel
sheset, aluminum,
Copper, lron, Torila,
Junk, Matlress, Tire,

Gloth

Initial objectives of installing these S/Ps were not only the promotion of recycling
activitics but also and mainly, the social welfare development (ie., o improve
working environment of waste-pickers by lurning waste-pickers at open air dumping
sites into recycling plant workers). The S/Ps today continue to hold the characleristics
of social welfare installations.

Table 3-5 shows recovery ratios of respective plants, which are as low as 4% to 6%.

Table 3-5: Annual Recovery Amount and Ratios in 1997

Unit: ton/year

Bordo Poniente Sag{i‘;%’:]de Santa Catarina Total
Annual input amount 609,973.77 700,470.05 455,438.30] 1,765,882.12
Annual recovery amount 32,040.05 30,646.21 30,169.24 92,8&'»5.5_(_)1
Recovery ratio(%) 53 4.4 6.6 53

Table 3-6: Operation and Maintenance Costin 1997

Bordo Ponienle Sag{il;i?‘de Santa Catarina Li\verage
:Jﬂil cost | pesos/ fon recovered 1,061 1,083 1,237 1,126
r[e):::ycling pesos/ lon input 50.40 53.69 50.49 51.45
Souices : Coslos de los Servicios Urbanos 1997, DGSU
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3.2.23 Street Sweeping System

As for street sweeping in the DF, the DGSU is in charge of trunk roads swecping, in
which mechanical sweepers and manual sweeping are mainly employed.  Each
dclegation is in charge of secondary roads, where manual sweeping is dominant.

Cleansing of public parks and green arcas is mainly managed by the delegations and
partly by the DGSU, where manual cleansing and sweeping are employed.

3.2.2.4 Final Disposal System

The existing final disposal sites for the DF arc Santa Catarina (SC) and Bordo
Poniente Etapa IV (BP IV},  SC is located at about 16 km from the DGSU oftice on
the Mexico-Pucbla highway. BP IV is located about 4 kwm north-cast of Mexico city
international airport.

BP 1V is located on the Texcoco ex-lake arca, where an underground aquifer is highly
saline and not-suited for drinking purposes. Which has a comparative advantage than
any other locations that stands on a polable aquifer.

Meanwhile BP [V stands on very soft, highly compressible, clayey tayers of about 60
meters thickness. It implies that i landfill is embanked in a thick layer in one
operation in a short period, landslide andfor slope failure will casily take place.

SC is located on the outer slope of an ex-volcano caldera. Although major
groundwater exploitation is not exercised near the SC site today, it is a disadvaniage
of SC site that it stonds near on a water aquifer from which potable water is currently
taken.

a. Landfill Struclure
a.l Bordo Poniente Etapa IV (BP 1V) Site

BP IV cmploys the boltom impermeabilization with single high-density-polycthylenc
(HDPE) membrane (1.0 s thick) sheet. The membrane is anchored in the edge of
the surrounding road {sce Figure 3-5).

mmew  HDPE impermeable liner 7711 Disposed waste

Tepelate for liner protection

BB Tepetate for coverage on dispased waste

Figure 3-5: Landfill Structure of Bordo Poniente Etapa iV
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BP 1V docs not yet employ teachate collection piping system. At present, leachate is
sceping out at cells’ slope bottom on to the surrounding road. It creates a problem of
operation today and the ncar fuure that the road condition is being deteriorated
especially when it rains,

a2 Santa Catavina (SC) Site

SC initially did not employ the bottom impernmeable liner. In the beginning of year
1997, when the landfill level was raised to reach to the road under which water main

pipe is located, SC landfill employed the following for impermeabilization:

* mortar spray on the hill slopes and syathetic impermeabtle layer on the roads.
* single RDPE membrane (1.0 mm thick) sheet on the mortar-lined slope.

Figure 3-6 below (not to the scale) shows a general view of SC landfill structure.

Bipgas re@pl@! faciliies

p

w_Waler main line

La Caldera
Valcano

memn  Morar fining with HOPE lings

Tepetate for final caverage

x4 Current operabion area

Figure 3-6: Landfill Structure of Santa Catarina Site

Table 3-7 below summarized the landfill structure of BP IV and SC.
Tabte 3-7: Landfill Structure of BP 1V and SC

{tem

BP iV

SC

Bottom impermeable liner

HDPE liner (1.0 mrm thick)

Mortar lining and HDIM-‘IE finer {E
mm thick] for upper slope oniy

Leachate collection system

No yet

Yes (partly)

Leachate trealment syslem

Transporl to BP evaporation
lagoon by cislern trucks

Transpoit to BP evaporation lagoon
by cistern lrucks

_Biogas removal facility

Top liner

| Moyet

Yes

Not planned

20 cm vegetation soil layer on 30 cm
lepelate layer

b. Landfilling Operation

Both BP IV and SC are currently applying bulldozers for waste accumulation and
compaction. BP IV operates 24 hours continuous operation. Mcanwhile SC operates
from 6:30 a.n. to 6:30 p.m. from Monday to Friday and 6:30 a.m. to 2:00 p.m. on
Saturdays (6 days a week).

18
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Table 3-8: Landfilling Operation of BP IV and SC

ftem BP IV | 5C L
Working howrs 24 howrs 12 houts
Working days 7 days a week 6 days a week
Working equipment Bulldozer 12 Nos. Bulldozer 3 Nos. (D8N)
Vibro-Compactor 3 Nos. | Motorgrader 1 No. {12-G})
Backhoe 1 No. Vibro-compactor 1 No. (CA-25)
Pay Loader 3 Nos. Dump truck 3 Nos. (12m?)
Dumgp Truck 12 Nos.
Weighbridge control Yes No
Daily disposal volume | about 8,000 ton/day about 2,000 ton/day
Working cell size * Rainy season Basically whole arca of about 5 ha
“80m x 750m” to
“100m x 500"'m
* Diy season
“230m x 400m™ to
N “250m x 800°m
Caily soil coverage about 1,200 mafday aboul 340 m’/day
Basic praclices Nol sufficient
ltems of Contract-out all items allitems

3.2.2,5 Hospital Waste Management

The Institute of Health Services at the DF, together with the GDF, started the
claboration of a systematical program to manage adequately and appropriately the
wastes.

Consequently, the collection and disposal of infectious-biotogical and pathological
wasies were given in concession to the private sector. The infectious-biological
wastes undergo a chemical treatment or sterilization in special places as autoclave and
they are sent subsequently to the municipal final disposal sites. The original quantity
of wastes from hospitals will increase by 10% when they are finally disposed; this is
due to the chemicals that are added to the processes and treatments. On the other
hand, the pathological wastes are incinerated and the remnants are hauled to the
municipal final disposal sites. ‘the costs of incincration arc approximately 4
Pesos/kg (excluding collection services).

The DGSU has done some rescarch about the generation of hospilal wasles. Table 3-9
shows some of the results obtained in those investigations, regarding the generation
ratc of these wastes.

Table 3-10 shows the estimates of the gencration of these wasltes (in 1997).
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Table 3-9: Hospital Wasle Generation Ratio at the Medical Institutions in the

GDF
Type of institution unit Ge::c;;:tion Hemarks
| kag'consultation . .
Level 1 ' 1.279 External consultation clinics .
Medical room/day
institution Level 2 | kgbed/day i 4.730 Hospital with less than 50 beds.
Level 3 | kgbed/day 5.390 Hospitai with more than 50 beds. |
Laboratory kglaboratory/day 6.343 L
Veterinary kg'employee/day 1.700

Tabte 3-10: Daily Wasle Generalion Amount

Unit : kg/day
Institulion Medical institutions Other institutions Tolal

Delegation Level1 | Level 2 | Level3 | Total | Laboratory| Veterinary | Tolal
Alvaro Obregon 673 1,353 13,006] 15,032 178 107) 285] 15.317
Azcapotzalco 318] 1,286] 7,029] 8643 57 60 117 8,759}
Benito Juarez 303] 6,456] 12.383] 19,140 501 255} 756] 19,896
Coyoacan 411 993 2,172| 3,516 247 £45] 392] 3,968
Cuajimalpa 463 94 0 562 44 24 68 631
Cuauhlemoc 1,086 10,141| 15507| 26,734 1,414 $21] 1,635] 28,269
Gustavo AMadero 793] 9,417 12,834] 23,044 406 1977 603] 23647
Iztacalco 185] 4,749 458] 5392 44 75 119 5,511
Iztapalapa 5101 7,327 1,692] 9529 i78 21| 388] 9918
M.Contreras 255 364 1,078 1,697 25 26 51 1,748
Miguel Hidalgo 1,243] 3,524 9,600] 14,366 514 95| &09] 14,975
Milpa Alla 142 52 399 593 Y 5] 5 598
Tlahuac 365 1457 1,229] 3,051 ¢ 26 26] 3,076
Tlalpan 752 856] 12,667| 14,275 152 143] 295] 14,570
V.Carranza 623] 1,438] 2620 4,751 178 7i| 248 5,000
Xochimilco 548 591 O] 1,140 32 39 7] 421

Total 8,671] 50,i14] 92,740] 151,526 3,971 1,598] 5,569| 157,094

3.2.3 Social Aspects

3.2.3.1 Colleclion and Haulage System
a. Sweepers

The sweeper's initial [unclion was swceping streets and sidewalks of sccondary

streets assigned by the corresponding delegation, but due to the increase in wastes to ,
be collected and the possibility to increase their revenues, now he/she picks solid &
wastes of the houses door to door.

There exist sweepers on the payroll (stably hired) and temporary sweepers (hired by
periods) in this activity, who are paid by the GDF and adding up to almost 8,500
workers.

Besides, it is estimated that 3,000 or more voluntary sweepers carry out Lhis aclivily;
they rent the garbage carts and drums in order to work.  The daily average cost of
this rent is approxintately 20 pesos.
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The sweepers on the payroll earn 2,200 pesos per month, and temporary ones 950
pesos but the volunteers have no salary.

The income oblained by cach sweeper per month depends on the socio-cconomic
tevel of the population attended to and is estimated as follows:

Table 3-11: The Income of Sweepers per Month

income per month {Pesos)
Concept Formal sweeper Temporary Volunteer
| Ty | sweeper sweepor
1. Salary ] 2,200 950 -
2. Tiporfee 1,000 1,000 1,000
3. Trading of recovered materials 600 600 600
Tolal 3.800 2,550 1,600

b. Collectors

In order to carry out waste collection, the GDF by means of the delegations employs
ahmosi 2,500 format truck drivers and 3,400 assistants, who belong to Section 1 of the
Cleaning Union, which is affiliated to the Only one Workers’ Union of the Federal
Districl.

Apart from this formally paid staff, there are “veluntecrs”, who do not earn a formal
salary but join the collection tcams; they are cstimated to be about 4,000 people.
These voluntecrs may not be included in the payroll untit they work for as long period
as 15 ycars. They are linked with the formal struclure through truck drivers.

The union centrols the infrastructure, human resources, organization and operation of
the collection and transport system.

The following table shows an cstimated breakdown of the monthly revenues of the
collection team mecmbers by their positions.  Obviously, if the tcam has more
assistants or volunteess, their revenues will be less,

Table 3-12: Revenues of Driver, Assistant and Volunteer

Income per month (Pesos)
Position , . Sales of recyclable Payment by
Salary Fincafip oroducts sweepers Total
1. Oriver
(on the payroll) 2,500 3,500 3,000 750 9,750
2. Assistant 2,200 1,750 1,508 375 5,825
{on the payroll) o _ _
3. Volunteer : 1,750 1,500 ars| 3625
i | Total| 19,200
Source: JICA study team

From this total, they pay for additional fuel to that provided by the GDF and minor
repairs of the vehicle.
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3.23.2 S/P Management System

Since 1930 in Mexico City, reeyclable by-products have been recovered from the
garbage duc to cconomic, instcad of ecological, reasons. Tor a long time, the
segregation of by-preducts was careied out at open dumping sites in unhealthy
conditions for the selecling personncl.  To cope with this situation, selection plants
(S/Ps) werc established and have offered better working condilions, since they are
roofed facilitics with infrastruclure required for the selection activity, and they are
also furnished with the basic sanitary facilitics for workers.

Currently, the DF has three S/Ps with a total installed capacity of 5,500 ton/day.

‘The organization and operation of the S/Ps is carricd out coordinately by the DGSU
and the waste-pickers groups. Maintenance of the equipment and facilitics,
reception of wastes and general coordination of plants are carried out by the DGSU,
whereas the selection, conditioning and trading of by-products are carcied out by cach
sclecting group (formerly known as pepenadores).

3.2.4 Institutional and Organizational System

‘The competency of the Seerctariat of Works and Services regarding the contro! of
non-hazardous municipal solid waste is sununarized in the follow table.

Table 3-13: Competencies for Municipal SWM in the DF

COMPETENGIES WHO WHO WHO WHO WHO
ACTIVITIES NORMALIZES | REGULATES | AUTHORIZES | OPERATES | SUPERVISES *’%
SWEERING AND SMA SMA DELEG. DELEG. SMA i‘
CLEANSING DGSU DGSU DGSUY DGSU
SMA SMA DELEG DELEG.
L I '
COLLECTION LGSV DGSU DGSU DGSU SMA
SMA SMA
TRANSFER DGSU BGSU _ DGSU OGSy SMA
SMA SMA
EN
TREATMENT DGSU 0GSU DGSU DGSU SMA
SMA SMA SMA
FINAL O AL
ISPOS INE DGSU PGSU oSy PROFEPA
SMA: Eavironmenlal Secretarial of the GDF.
DGSU. General Direction for Urban Services of the Works and Services Secietariat of the GDF
INE: tational institule of Ecology, SEMARNAP.
DELEG.: Politicat Delegations of the OF.

PROFEPA:  Office of the Federal Prosecution For the Environment Protection, SEMARNAP,

The management of municipal solid wasles in Mexico city involves, in addition to
traditional sweeping, collection and final disposal stages, transfer and trealment
(scgregation of secyclable producis) of wastes. In almost all management slages,
apart from the traditional procedures applicd to almost the same criteria used in the
world, there exists an informal process that is not officially recognized by the
responsible avthorities, while this system is somchow accepted or although
sometimes its activities are regarded as irregular,

X
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3.3

3.3.1

3.3.14.1

3.3.1.2

Assessment of the Present Condition and Confirmation of Key
Issues

Technical System

Discharge' and Storage System

Mixed storage and mixed discharge are the dominant practices in the present systems.
However, in order to promote “recycling activities” and “final disposal amount
reduction” as key elements for resource conservation, “source separation” of wasics
becomes indispensable. On the other hand in the present siluation, there is no
specific regutation nor guideline for this purpose oriented waste containers. Waste
generators (general public and institutions) are independently usc their recipients such
as dust bin and plastic bag.

“Source scparation” requires: people’s conscience and dedication; strict observance of
discharge manners; changes in discharge/storage containers; and so forth.  Therefore,
it takes long time 1o popularize the “source separation” practices until it becomes as a
prevalent custom.

Collection and Haulage System

a, Collection System

Mixed discharged municipal wastes are collected by the present “mixed collection”
system.  Collection of municipal wastes is the responsibility of respective
delegations. There are many places and occasions in which collection time and
frequency are far from constant.

Total collection vchicles in 16 delegations are 2,011, 1,087 vchicles out of them
have been used for the service more than IS years after their purchase (The oldest in
the list was purchased in 1965). Therefore, their breakdown frequency is very high
and the recurrent cosis on maintenance and repairs are significant.

Average trips made by the workable collection vehicles (1,434 vchicles) are about 1.7
trip/day. 10 delegations are with figures of average trips per day lower than this
figure (Table 3-1).

Such low work efficiency of vehicles will be attributable to the following:

* many vehicles are older and damaged in most parts, therefore the breakdown
frequency is high.

* waste-picking (malerial recovery) is pracliced by vehicle crews on the collection
routes, therefore, much time are spent on waste-picking than wasle loading or
vehicle movement.

b. Transfer Sfation

Incoming and outgoing wastes volumes at transfer stations are not measured but only
estimated from nominal capacitics of vehicles/trailers and their numbers.  Therefore,

' Discharge is the internal disposal of wastes after the generation and scparalion with recyclable
malerials, For the gencrator, this is known as rejected wastes.
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the transfer station management in line with those estimated volumics has a scrious
sclf-limitation that is only within the reach of estimation.  Thercfore, as soon as
possible, a weighbridge should be insltalled in every transfer station in order fo
manage it with realistic figures of volumes recorded.

At least from today, a single common format for data cempilation (of
incoming/oulgoing amounts, O&M expenscs, etc.) should be established and utilized
in order 10 manage, revicw and improve the transfer station operations.

c. Transpertation System

Real-time control is employed for operation of trailers through the GPS apparatus.
Howcver, since actual load weight is not measured (only estimated), management of
transportation efficiency is only in a range of cstimation.

3.3.1.3 Processing, Treatment and Recycling System

a. Incinevation

From 1990 1o 1992, a pilot incineration plant for municipal SW was operated with
eflfluent gas treatment facilitics. However, required incineration performance was
not obtaincd from the plant. The failure was mainly attributable to the fact that the
plant was not designed to suit to the waste composition in Mexico, which calorific
value is in a low range of 1,200 keal/kg.

When in future an incincralion plant is installed, il is required to clear the 1997
established emission norms {NOM-ECOL/Y5). Conscquently, signiflicantly
expensive emission treatment facilities (such as wet-lype absorption and bag-filter
facilitics) are necded to be equipped.

b. Composting

The failure of the composting facility, which had been operated by the delegation
Gustavo A. Madero since 1974 and was dismantled in 1993, might be altributable to
management problems that:

* ‘The compost was not easily commescialized because of impurities (such as
glass and plastics) mixed in them.

* Low production performance of the plant was duc to financial shortage of the
delcgation for operation and maintenance.

» Meanwhile, the technical problem of the compost product quality should be
mainly because mixed municipal wastes were fed o composling processes.

Therefore, when in future a composting plant is installed, it is required (o introduce
and practice “source separation” and “separate collection™ of organic wasles, in §
order not to repeat the same mistake.

C. Setection Plant (S/P)

First of all, the problem of the very low material recovery rate of the S/Ps is duc to
feeding mixed municipal wastes. In addition to that, the problem of present
opcralion practices is very excessive waste feeding into the recovery lincs:
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* Waste layer thickness on sorling lines, a major determinant of sclection
cfficicncy, is as thick as 40 cm 10 50 cm.  Therefore, workers arc unable to
visually ideatify materials (o be targeted in the initial moment, and have to stir
and open the waste layer by hands,  Consequently they loose moere time for
picking materials,

* Velocity of the sorting line conveyors is as fast as about 20 meter/min.
Together with the abave effect, the material recovery efficicney is lowercd
(urther.

Hence, if in the Tutvre wasies input amount in the S/Ps is decreased, working
condition on sorting lincs will be improved and material recovery elliciency will be
raised.

Besides, the Santa Catarina S$/P is nol equipped with a weighbridge, which is the
problem of not understanding the precise incoming/outgoing wastes flow.

3.3.1.4 Final Disposal System

The Bordo Poniente final disposal site employs a bottom impermcable liner (HDPE,
1.0 mm thick) and devises to minimize the landfill working face. 1t praciically realizes
a sanitary landfill and therefore, operational problems are very few.

The Sanla Catarina final disposal site, although having a wider landfili working face,
complics with measures of sanitary landfil} such as: biogas removal, final soil cover
with vegetation soil laycr, and leachate collection lines (partial). In practices,
technical problems are few. On the other hand, present about 5 ha wotking face
plays a role of malerial recovery places of waste-pickess, which is an open air,
therefore, it invites vectors of flies and mosquitocs and offensive odors.

a, Service Life of Landfill Site

The municipal SW final disposal sitcs preseatly in scrvice in DF arc Santa Catarina
and Bordo Poniente “Etapa IV”. The Santa Catarina site is expected to be closed soon
due 1o the very limited remaining capacity. The Bordo Poniente “Ftapa 1V” is
estimated to serve uatil January or February 2001.  Therefore, sites for new final
disposal need to be assured soon.

b. Eeachate Management
b.1 Leachate Collection

Although the presently operated Bordo Poniente Etapa 1V landfill employs HHDPE
impermeable bottom liners, a leachate collection facility is not yet installed.
Therefore, leachate inside the buried wastes layer is not sufficiently drained but is
seeping out at cells’ slope bottom on lo carth-excavated roadside ditches or on lo
roads. The roadside leachate seepage is padially collected by cistern trucks, however
its majority is infiltrating into the ground as a consequence, although the landfill is
provided with bottom impermeable liners.

In order to prevent this phenomenon, leachate collection lnes should be inslalted in
the land(il} layers to facilitate drainage of leachate to opt its management.
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3.3.2

3.3.3

b.2  Leachate Treatient and Disposal

Current limited leachate treatment by the DGSU is by: (i) physical-chemical
treatment; and (ii) evaporation pond, both of which are in the Bordo Poniente arca.
The former requires substantially high operation and maintenance costs, and the lalter
somelimes suffers from overflowing of leachate from the pond.

Institutionat System

The legislative and institutional structure targeted for SWM is well elaborated and
appropriate.  Some points regulated in the past by the Cleaning Code (Reglamento
del Servicio de Limpia) must be reviewed in regards to the existing legal basis.

Some administrative policies and practices, such as stalfing and service hiring, must
be deeply reconsidered.,

Contracts must be more cconomic and less complicated for the GDIF and the
contractors. Contracts will become more forcible when the GDFE develops a policy of
contracting out collection services and other scivices, which imply greater
invesiments in equipment and labor. In this moment, not only will the contract
periad and contents be the appropriate; also, an insurance for the performance of the
service to be submiited on the contract day will be convenicnt for both pariies.

Yel the modalitics allowed by the law are not changed, labor relations should also be
reviewed, in the search of justice for both partics, with rights and obligations perfectly
outlined and controlled. However, a radical change will only be feasible in the long
run, for a total overcome of the informal structure that the SWM is currently bearing.

The weak points of labar legistation helped enhancing or crealing the dominant
informal structure in the SWM system, which seems (o have origin in a traditional
political system that helps politically well commanded groups; and cconomic supporl
of “no charge™ status established in the Cleaning Code (Reglamento de Limpicza);
and on the other hand, the fair acknowledgment by the citizen that the service is being
r¢ndered to them.

There is no doubt that the citizen pays to the servant for the effective service

rendered and at a negotiated or agreed price,

Social Aspecls

Although the SWM service in the DF does not currently show conflictive social
problems, it does present critical underlying points which block the improvements of
the system. This situation could affect Master Plan implementation if these points
are nol solved or at least mitigated during the period until 2010.

Among thosc undeilying critical social points, we can name the following:

¢ There arc a large number of informal workers without being protected by the
labor taw.

e Social costs: subsidies for SWM granted by GDF are translerred to the society.
As a result, laxcs are directed to finance these subsidies instead of going 1o
other broader social benefit projccts.
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3.3.4

33.5

* [t is unknown whether there is an equitlable distribution of profits among cx-
waste-pickers procecding from revenuc of traded recovered materials from 5/P,

* Sta. Catarina landfill still operates with waste-pickers.

* [n small proportion, there are peripheral arcas in the DEFF where there is a
delicicnl or sporadic coliection service.,

* Indifference is found in the relationship between service recipients and GDF
cleansing staff.,

¢ \Weak supervision to enforce labor legislation, social sccurity, and health of
workers group of the contracted enlerprise.

Organizational System

The lack of a maintenance and control organization (with respect {o supplying of
spares) of the collection teams is quile remarkable, which is overcome thanks to the
cooperation of informal beneficiaries.  This lack is also present in regards to other
equipment, but this lack is overcome by contracting operation and maintenance.
Meanwhile, more atlention to these aspects is recommended, because they may lead
to a decrease of produclivily and increasing costs, since these cquipment are
specialized and most of them are imported, which in turn will result in a delay to
obtain spare patts or even to moadify them. 11 is also true that seivice contracting or
concession, including necessary cquipment, can also be a good solution.

Planning and contro! of residential collection and strect cleaning services are
cipirical and the informal structure is in charge of them, with the cxception of
speciatized services.

A regulation for service execulion and another for public procedure regarding urban
cleaning and wasles should be created, including their corresponding sanctions.
Likewise, permanent communication with neighbors ts necessary such as providing
them with information and paying atiention to their claims, which would represent a
good tool to monitor the secvices.

Ascertainment of Aggregate Unit Cost of Solid Waste Management in DF,
1998

Summary of “Aggregate Unit Cost of SWM in DF” is shown below.

1. Capital Investment

1.1 Recycling Plant 2.7
1.2 Collection and Transfer Stations (13 unils) *1 13.6
1.3 Final Disposal Sile 0.5
Sub-Total 16.8
2. Recurrent Costs
2.1 Collection 16.1
2.2 Transler Station (13 units) 13.9
2.3 Selection Flanis (3 units) 4.6
2.4 Final Disposal Sites (3 sites) 32
2.5 Disposition of Hllegal Dumping 18.2
2.6 Major Road Cleaning 0.7
Sub-Total (2.1 -- 2.4) 37.8
Sub-Total (2.1 ~ 2.6) 56.7
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3. Hidden Costs (Tips)
3.1 Household Tips 8.1
3.2 Entities Fincas 258
Sub-Total 339
“AGGREGATE UNIT COST’ OF SWM, US$/ton/year/98 price
Alternative 1: without {llegal Dumping & 88.6
Major Road Cleaning
Alternative 2: including All Cost Factors 107.5
(*1 Inclusive of tracks and Yrailers in service)

{ “incgat Dumping | {-stadt ot e Wase Disposal Game |
E{w{] US$ 48 3%

Let's Make LSS B 1hon (1s) s h &
a Deal? Yy [

:f_ {{ Linter “ein?

T'p. fincas z g
\@ USS 23 R\on (fincas) 8,169,000 Tm')m

"*'.n

’\.-

[ -Slm:l Si\cepm;]

Unit Cost of SY¥M In México city (1998 price}
Alternative [ (exciuding lifegal Duniping and
major Road Clzaning): US$SS.6/ton.

Alternative H (Including All Cost Factois):US$107.5'on
Long-Run Marginal Cost of SWM:

US$ 54.7/ton or less, and USS 73.6/ton or less

Make moncy

US§ 29.7109 (Pariially including transfes statioas) from gerbage!
| *Transfer Stations I

= iRy | “Sclecticn Plants | _ =
| Coticetion Vebicke - . &
[ Cotccica vetiok | N n 9:\3‘/‘[ 1SS 23%0n ﬁ

E N

5&1‘

Figure 3-7: Aggregate Unit Cost of Solid Wasle Management (2)

28



The Study on Solid Waste Manageent JICA
of Mexico City in the United Mexican States KOKUSA] KOGYO CO., LTD.

4

4.1

L)

Setting up Planning Frameworks for the Master
Pian

Scope of Planning Frameworks for the Master Plan

The major study scope ficld of the M/P is defined as shown in Figore 4-1.
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Figure 4-1: Scope of the M/P
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4.2 Goals, Targets and Strategies
4.21 Goals and Targets Year
a. Goals
‘The principal goal of the Master Plan is to establish a sound
Solid Waste Management System by the target year 2010 in ¥
Mexico City, where the poputation and major cconomic activities of the country -
arc centered.
The Master Plan aims fo:
+ promote the citizens’ well-being;
+ implement sustainable SWM; and
¢ coniribute to environmental conservation.
b. Targets
In accordance with the S/W of the Study, the target year for master plan is sel up as
follows:
Master Plan: Year 2010
4.2.2 Examination of the Master Plan Framework
a. Basic Alfernafives
The three allernatives shown in Table 4-1 were examined in series of discussion
between the team and counterpart to cstablish the M/P framewerk.
Table 4-1: Basic Alternatives for the M/P
]ﬁ Purpose Basic concepl Quiline r Result
ALT ! Social welfare for | No change Mo chaage in present situation. | Noimprovement
¢x pepenadores
ALT2 Financial benefit  § Cost saving Closure of the 5:Ps « DGSU will save operation
and maintcnance cost for the
S:Ps.
* Increased landfill amount.
ALT3 Material recovery, | Improvement of Improvement of waste input » Material cecovery and

[CSOUICSS
conservation and
redueciton of
disposal amount

FCCONVTRY
efficiency

condition of the 5:Ps.

« Improvement of input waste
quality (by introducing
“source separation” and
“separate collection™
systems).

* Reduced input amound
Tmiprovement of reeovered
matcrial market system

* Storage mechanism to
adjust supply to demand in
the market.

resourees conservation.
* Reduction of disposal
amount
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Taking the goals of the M/P described in the previous section into account, the
framework of the M/P (i.c. the SWM Outline in the target year 2010) should be
formulated in ling with Alternative 3.

b. Basie Concept
b.l  Discharge System

Figure 4-2 illustrates the present wasle siream, in which materials arc reeycled at the
generation source, in the process of mixed waste collection and in the S5/Ps. Although
it is cstimated that potentially recyclable materials account for 37% of the total wasle
generation, material recovery rates are only about 14% in the collection process and
4% in the S$/Ps of the total generation.

Unit: tonfyear

Present Waste Stream I
Generation (GDF)
4,169,000 ton/year
N litegal Dumping L |Landhll
19,000 tonfyear " 119,000 ten/year
ny Infectious Waste W
N Medical Instituions Intermediate Treatment L | Landfil}
57,000 ton/year 7126,000t0n/year *' 7129,000 tonlyear
l » | Municipal Waste » Lancgfill
Y 31.000ton/vear 31,000 tonfyear
Discharge
4,093,000 ton/year P Landfil}
P 148,000 103,000 tonfyear
~ Recycling 5975 000 7 Transter Stalion
523,000 tonfyear Cp— 13,123,000 ton/year  FrPiLandfil
1,767,000 tonjyear
| Private Collection 82,000 1,356,000
333,000 tonfyear o | e S alpetlon Plant L jLandfil}
8 143,000 14 764,000 ton/year 1,612,000 ton/year
N Delegation Collection L N | Landfil
3,237,000 tonfyear »1119,000 tonyear
213,000
State of Mexico Landfil 7]
284,000 ton/year ,l. 171,000 ton/yeas
Recycling Total Landfill
182,000 ton/year 3,751,000 tonfyear
Nole:

t:  Increase of 3,000 tonfyear due to the treaimenl agents.

Figure 4-2: Present Wasle Stream

Sustainable SWM requires the promation of material recovery and the minimization
of wastc amount to be disposed of. These, in turn, inevitably neccssitate scparale
waste discharge at source and scparate collection.

Separate discharge is to be introduced step by siep into the sub-system aiming at
100% scparation rate in 2004 in the M/P.
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On the other hand, “source scparation” program is to be introduced in later years to
the gencrators whose waste collection services are currently provided by the
delegations more gradually with due attention by making use of expericnce gained in
the sub-system aiming at 50% scparation rate by 2010.

The separate discharge and collection program in the M/P is presented in Figure 4-3.

[ 1599 | 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 [ 2008 [ 2009 | 2010 ]

Sources Separalion System

SUB-SYSTEM

Mixed Oischarge

DELEGATION

Mixed Discharge

aige
o

SRR

TEEEE R

4.2.3

Figure 4-3: Separate Discharge and Collection Program

b.2  Trcatment and Disposal System

The sub-system will involve the Central Market (Central de Abaste) and public
markcls, which generate a great amount of organic wastes. On the assumplion of
separale waste discharge, a practicable treatment of organic waste will have to be
introducesl.

Regarding the S/Ps, in order 10 raise the material recovery rale, measures o efficicntly
recover materials from mixed wastes and/or separately discharged recyclable wastes
will be figured out in the M/P.

b.3  Target Year for Feasibility Study

The year 2004 is set as the target year for the F/S, whea separate :discharge rate in the
sub-system will reach 100%.

Targets and Sirategies
a, Target Figures

In order to achicve the principal goals, the target figures for the major components
that constitutc SWM werc sl as indicated in the lable below.
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Table 4-2: Target Figures for the SWM System

Presen! ;
(1997/98) F/S (2004) M/P (2010)
Generation Amount {tonfyear) 4,169,000 4,302,000 4,430,000
Source Sub-system 0(%) 100(%) 100(%)
Separation [ petegation (o) 14.5(%) 50(%)
Separate Sub-syslem (%) 100(%) 100{%)
Coltection Delegation 0(%) 14.5(%) 50(%)
Separated Sub-system 0| 247,000 (tonfyear) | 253,000{ton/year)
Wasle S/P i T o e
Input Amount Delegation 0 191,000{tonfyear) | 581,000(ton/year)
New Sub-system 0(%) 100(3%) 100(%)
Intermediate ) A I —
Treatment Delegation -
Final Sub-system 0 302,000 308,000
ina

Disposal Delegation 3,407,000 2,738,000 2,624,000
Amount Medical Institution 60,000 61,000 62,000
{tonfyear) State of Mexico 284,000 284,000 284,000

Total 3,751,000 3,385,000 3,278,000

b. Strategics

Strategic actions 1o achieve the goals and targets should be, in practice, introduced
step by step toward the target year 2010. Therefore, it is recommended to divide the
period up to the target year into three phases, as shown in Table 4-3, Table 4-4, Table

4-5 and Table

1-6.
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Table 4-3: Recommended Alternative for the Strategies in Phase 1 for the
Master Plan (1999-2001)

Technical Aspects Institutional Aspecls -
Sub-system Delegation Sub-system | Delegation
* Prometing public awarencss * Preparalion and » Preparation of the Code for the Solid
% of separote discharge (3 items) | implemcatation of a Waste Management at the Sources
& through envitonnwntal pilol project of source
.)o-; education . separation (2 items).
_§~ + Implementotion of a pilot * Implemeatatio
2 projcct of source scparation (3 n of the Code
2 itens).
S |+ Phased intraduction of source
separation (3 items).
* Implementation of a pilol ¢ Formulationof a M/P | * Contract out | * Examine conditions
3 praject of separate waste for sepasate collection 1o Private for
"é collection (3 items). (2 itemisy in each Scctor institutionalizing
2 | * Phased introduction of delegation. Section 1 into
o separate wasle collection (3 Privalc cnlilics
itenis). ~
* Installation of weighbridges for every station. * Coniract out
« | * Ulilization of a single comnton format for data
S comptilalion.
| ¢ Establishment of a lransporl monttoring and control system
a (for 3 flows)' based on accurate incoming/outgoing weight
measurement. .
* Experiment of operation modification (by reducing input * Examination of Concession
amound reduction and lowering lines velocity) to {Examioe conditions for
incorporate an objective of quantity oriented picking, institulionahizing Ex-pepenadores
?‘_5 although the present objective may be sustained and more Groups into Cooperatives)
important. '
¢ Experiment of “starage system™ for recovered materials to
cope with maiked prices flucluation.
* Design and construction. * lnvestment by the DGSU
e * Establishment of quality standards for
) the product
1 Priority Financing
* LEstablishment of leachate collection and re-circulation ¢ Investment by the DGSU for BP-1V
. B3| s¥steminthe Bordo Poniente “Etapa 1V and BP-V
g é * Vertical expansion at The Borde Poniente “Etapa 1V,
# & | + Design and construction of a new landfill site. I** Priority Financing

Note;

examination by the GDF.

This Table shows alternatives proposed by the JICA team which will be subject o further

1} 3 flows refer o waste flows from the transfer stations to the S/Ps, from the transfer stalions to
the final disposal sites, and from the S/Ps to the final disposal silcs.

2} NIT: New Infermicdiate Treatment
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Table 4-4: Recommended Alternalive for the Strategies in Phase 2 for the
Master Plan (2002-2004)

— Technical Aspeets Institutional Aspects
Sub-system Delegation Sub-systemn | Belegation
* Promoting public * Promoting public | ------— * Implemeatation of the
% awareness of separate awarencss of separate Code for the Solid
a discharge {3 items) discharge (2 items) Waste Managenmient al
,;9, through cnvironmiental ihrough eavironmental the Source
g education, education .
5 { * Phascd introduction of * Phased introduction of
% souree separation {3 items) | source separation (2
Q aiming al 1004 coverage items).
in 2004, _ B
* Establishment of scparate | ¢ Phased infroduction of * Contract  out | * Preparation of
collection metheds (3 scparate colleclion (2 to Private | Concession/Permission
items). items}, Sccior {Formalize the Section
g2 | » Phascd inteoduction of (Preparation 1 as private cnlitics
‘:.j» scparatc colicction (3 of Corcession | with necessary funding)
§ items). amd 2 Priority
Permission) Financing
* Preparation of the criteria to fix the tariffs* and
) subsidies
* Ulitization of the transport menitoriog and control * Contract out
e system (for S flows'") based on the accurate
;j'g incoming/outgoing weight measuring
& | » Efficicnt transporl allocation by the monitoring and
control system
* Implementation of operation control {input amount * Preparation of Concession (Formalize the
control and lines velocity control) with 2 objectives of; Ex-pepenadores Group as Cooperatives
{a) revenuc oricaied picking; and with neeessary funding)
{b) quantitative picking,
a. | and {a) may be less important than (b). 2nd Priovity Firancing
¥ | e Establishnwent of “storage system” for recovered * To ncgotiale the implementation of
materials o cope with market pIiCCS fluctuation, in vicw impfo\,'cmcms at the S/P canditioned at the
of experiment results, institutionalization of ex - pepenadores as
cooperatives or another appropriate
juridical form
* Starting operation of the now lacility. Examination of fous options:
A. Status quo (DGSY)
AL DGSU direct operation
e .
7 A2. Contract out operation
B. Parastatal
C. Concession
and preparation for B or Cifit is chosen,
= | * Starting operation of the new facility. Examination of theee options:
§. A. Status quo (DGSU)
2 Al.DGSU direci operation
c_; A2. Contract out operation
.E B. Parastatal
and preparation for B if il is chosen.

Note:  This table shows alternatives proposcd by the JICA tcam which will be subject to further
examination by the GDF.

*  Tariff: Price of the service that the cilizen pays to the concessionaire
1) 5 flows refer to additional waste flows frony the transfer stations (o the NIT and from the NIT
to the final disposal sites, and current 3 flows.
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Table 4-5: Recommended Alternative for the Strategies in Phase 3 for the
Master Plan (2005-2010)

Technical Aspects Institutipnal Aspects o
Sub-system Delegation Sub-system Delegation
* Conlinuation of Promoting public ™ | - -
o promoting public awareness of separale
%‘ awarencss of scparate discharge (2 items)
8 discharge (3 items) through cavironmental
k4 through education.
E;‘ cavironmenta) Fusther introduction of
£ cducation, source separation (2
é = Maintaining 100%% items) aiming at 505
COVOFage On SOUICE coverage in 2010
- separation {3 items)
e i Maintenance andfor Further introduction of | ¢ Concession/Permi |+ Starl
K= improvement of the separate collection (2 ssion to  Privale Concession
2 scparate collection ilems). Entitics {Peqmission
3 methods (3 items). * Toapprove and monitor the tariffs®
« Utilization of the {ransperl monitoring and cootrol * Contract out
. system (for § flows)" based on the accurate
= incomingfoutgoing weight measvrement.
v | + Efficicat transpori allocation by the mooitosing and
& contzol systen.
* Implementation of operation control (input amount + {Concession
control and Fines velocity control} with the major g
fe objective of “quantity orieated picking”. ' =
v« Ulilization of the optimum “storage system” for
recovercd materials (o cope with markel prices
fluctuation. |
* Qperation aod maintenance of the naw facility. One of the four options:
A. Status quo {DGSU)
Al. DGSU direct operation
E A2. Contraci out opeealion
B. Parastatal
C. Concession
and preparation for B or Cif #t is chosen.
* Operation and maintenance of the new facitity. Three options:
7 A. Status quo (DGSU)
a é Al DGSU direct opcra!ion
.2 A2, Conlract oul opcration
a B. Parastatal
and preparation for B if it is chosen,
Special Considerations:
+ Repional use of the future final disposal siics
» I’xamination of wastes votume reduction technologies (such as incineration)

Note:  This Iable shows alternatives proposed by the HCA tcam which will be subject to further.

examination by the GDF,

* fariff: Price of the scevice that the cilizen pays to the concessionaire

1) 5 flows refer to additional waste flows from the transfer stations to the NIT and from the NIT
to the final disposal sites, and current 3 flows.
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Table 4-6; Institutionalization Alternative for the M/P

Waste Flow

Institutionalization

Flow

Phase §

Phase 2

Phase 3

1999 - 2001

2002 - 2004

2005 - 2010

2011 -

Sub-system

Collection

S/Ps

T/Ss and
Transport

NIT

Final Disposal

Contract aul to
Private IEntitics

(Peeparation of Concession)

Contract out 10 Private Lntitics

Concession to
Private Entitics

Concession to
Private Entitics

Examination of
Concession
(Examinc conditions

Peeparation of
Concesston/Permission
{Formalize the Section 1 as

Start Concession
amnd Permission
to Privaic

Concession and
Permission

for institutionalizing || private enlities with nccessary | entities

Scction 1 into private J| funding)

entities) 2" Priority Financing

£xamination of Preparation of Concession Concession Concession

Concession
(Examine conditions
for institutionalizing
Ex-pepenadores
Grous into
Cooperatives)

(Formatize the Ex-
pepenadores Groups as
Cooperalives with necessary
funding)

2™ Priority Financing

Conlract out

Conlracl out

Contract out

Contract out

Investment by the Al DGSU direct operation or | ALA2Z, BorC. [ ALLA2, Bor C.
DGSU A2, Operation contracted ot
by DGSU.
Examination of fours opfions:
¥ Priority A. Status quo (DGSU) cither
Financing Al.or A2,
B. Parastatal, and
C. Concession
and preparation for Bor Cil it
is chosen.
Investment by the AL DGSU dircet operationor | AL, A2, 01 8 Al, A2, orB

DGSU

1* Priosity
Financing

A2. Operation contracled out
by DGSU.

Examination of three options:

A. Status quo {DGSU} either
Al or A2, and

B. Parastatal

and preparation for B if it is
chose. .

Note; This table shows alternatives proposed by the JICA team which will be subject to further

examination by the GDV.
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5 The Master Plan

5.1  Outline of the Mater Plan

5.1.1 Discharge and Storage System

At present, source scparalion is not realized in the DF. Taking account of the future
conscquence of SWM in the DF, however, source separation is indispensable. The

following is the plan for source separation proposed by the M/P.

a. Time Schedule

The scparate discharge and collection progeam in the M/P is presented in Figure 5-1,

| o9 [ 2000 { 2001 | 2002 | 2003 | 2004 | 2005 | 2006 § 2007 | 2008 | 2009 | 2010

Sources Separation Syslem

SUB-SYSTEM

Mixed Dischaige

OELEGATION

Mixed Discharge

SRR NS

R PR B SETaeY

Figure 5-1: Separate Discharge and Collection Programi

b, Separation Categories

The source separation categories in the sub-system arc proposed to be three (organic,
recyclable, and others).

On the other hand, the collection scrvices by the delegations are provided for

individual generators, whose laborious commilments in source scparation are difficult

to seck. Since it is anticipated that the same three calegorics source separation can

not be easily achieved by gencrators in the delepation services, it is proposed to -
employ the simplest scparation categories (i.e., two categories: recyclable, and %
others) for the source scparation in the delegation services.

Table 5-1: Source Separation Item

System T Separation typo __ Wasle calegory
Sub-system 3 calegoties separation organic, recyclable, and others
Delegation 2 calegories separation recyclable, and others
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5.1.2

5.1.3

Collection and Haulage System

a. Collection Methods

Collection mcthods for separately discharged wastes comprise such as:
* Nowvimal vehicle collection
* Point collcction
*  Special vehicle collection

In view of an advantage of utilizing the existing collection system (i.c., maximum use
of current resources and cost saving), normal vehicle collection appears to be most
reccommended as the separate collection method in the M/P.  Meanwhile, as for the
separate collcction for markets, in which limited in number of major generators arc
put together, point collection could be recommended, if the collection point can be
managed as pait of market facilitics.

b. Haulage Sysfem
h.} ‘Transfer Station

Currently visval waste inspeciions are camried out at the transfcr stations, in order to
determine the opiimum waste destination (S/P or fina! disposal site) for respective
incoming wastes.  Therefore, even in a case where separatc collection is
implemented in the future, it is judged that the present system of transfer slations can
cope with the change.

b2  Transportation

Separate transport routes by which wastes are transporied are: from slation to S/P,
from station 1o final disposal, and from $/P te final disposal. Therefore, it is judged
that present system can be adapted to the future transportation system in which mixed
waste and separale wasle are 10 be transported independently.

Intermediate Treatment System

The objectives of the intermediate treatment system are the minimization of waste
volume to be disposed of and material recycling. There are three sclection plants in
the DF, but their material recovery ratio is not high enough.

In the M/P, the clficiency upgrading of these S/Ps and the installation of a new
compost facility are planned. The compost facility will be fed with organic waste
from the sub-syslem and its capacity is expanded as the source separalion program
proceeds.

In Phase 3, the tatter half of the M/P (2005-2010), when and if the shortage of the
final disposal site is anlicipated to emerge, possibility of the introduction of an
incinerator shoutd bec examined.
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5.1.4 Final Disposal System
The standard of the final disposal method employed by the GDF at present is high and
the minor improvement of the leachate treatmeat system should be enough to operate
the Bordo Poniente final disposal site technically satisfactorily.
However efliciently the Bordo Ponicnte finat disposal site is used, it is cerlain that the
GDF necds another new final disposal site around 2013 in addition to Etapa V. Under
the present land use condition in the DF, however, obtaining a new land for the final
disposal within the DF is very likely to cncounter scrious difficulty.
As it is anticipated that substantially long time of discussion will be required before
its implemenlation, the coordination with municipalities outside of DF for the future
landfill {to be used afler the year 2013) should be started at latest in the year 2007 or
around by the GDF and other entities.
5.1.5 OQutline of the Master Plan
Table 5-2 shows outline of the master plan.
Table 5-2: Qutiine of the Master Pian
Phase 1 Phase 2 Phase 3
Dala of 1997 (1999 - 2001) (2002 - 2004) {2005 - 2010}
Populalion i 2610000 | 8651,0008,747,000 ] 8,795,000-8,896,000 | 8946,000-9,206,000
Wasle generation antount (fon/year)
Houschold 1,926,000 [ 1,916,000-1,965,000 | 1,976,000-1,998,000 | 2,609,000-2,072,000
Commgivial 1,210,000 | 1,217,000-1,223,000 | 1,229,000-1,236,000 1,244,000-1,267,000
Serviee 636,000 642,000-649,000 652,000-657,000 659,000 669,000
Special 130,000 131,000-134,000 134,000-136,000 135,000-140,000
Others 267,000 268,000-270,000 271,000-275,000 276,000-282,000
Total 4,169,000 | 4,204,000-4,241,000 | 4,262,000-4,302,000 | 4,324,000-4,430,000
Discharge/Storage
. ‘ Intreduction of source | Introduction of source | Maintaining source
Sub System | -

scparation

separation

scparation

[ntroduction of source

Introduction of seure

separale collection

Delegation Mixed Mixed . .
separation | Separation
Collection N
Amount Sub System - 8§53,000-858,000 £61,000G-867,000 §70,000-834,000 |
{ton‘year) | Delegation 4,169,000 |  3,293,000-3,325,000 | 3,342,000-3,376,000 3,395,000-3,485,000
Method Sub System - Introduction ef Introduction of Maintaining separate
separale colleclion separate collection collection
Delegation Mixed Mixed Inteoduction of Introduction of separate

collection

‘Transfer Station and Transport

Transfer Station and
Transporl

* Instalfation of
weighbridges for
every stafion.

* Liglization ol a

* Utilization of lhe ransport monitoring and

control system {for 3 flows™ ) based on the
accurate incomingouigoing weight measuring
+ Efficicat transpod allocation by the menitoring

single common
format for data and contro] sysiem
compilation

Transfcr amount (lon'year)

3,725,000-3,757,600

3,776,000-3,812,000 | 3,830,000-3,922,000

25 flows refer 1o current waste flows (from the transfer stations to the $/Ps, from the tfransfer stalions to
the final disposal sites, and from the S/Ps to the final disposal site} and additional flows from the
transfer stations to the NIT and the NIT o the final disposal site.
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Phase 1 Phase 2 Phase 3
Data of 1997 (1993 - 2001) {2002 -2004) | . {2005-2010)
51,841,000- 52,652,000- <2 a0 o<
| O&M cost{Usfycar) 43,347,000 52,387,000 53,154,000 | 73405000 31,655,000

Selection plant ¢ Experiment of ¢ {mplemeantation of + Implementation of
operation opceation contiol operation control with
modification 1o with 2 objectives 1he major objective of
incorporale an of: “quantity oriented
abjective of - revenug orienled picking”.
quantity oriented picking: + Utilization of the
picking. -quantilative picking, optimum “storage

* Expesiment of * Edtablishment of system” for recovercd
“storage system” for “storage system” for matertals to cope with
recoveced matenals cecovered materials macket prices
to cope with market to cope with market fluctuation.
prices fluctuation. prices fluctuation,
in view of
| experiment results.

Input Mived 1,794,000 | 1,650,000-1,546,000 1,288,000- 725,000 567,000-0

|

(onyenry | Recyclabte | 0 - 98,000 210,000-438,000 504,000 544,000

Recycle amount{ty) 182,000 166,000-224,000 277,000-380,000 409,000-591,000

Recovery rate (5€) 10.0 18.0-13.6 1§.5-327 38.2-78.0

O&M cost (US$ 1,000} 11,232 10,565- 10,537 9,857-82% 7,867 - 6,809

Composling plant - | Design 2nd construction | Stading operation Operation and maintenance

Input amount (ton/year) - 253,000 - 424,000 425,000 - 431,000

Contpost production X i 34,000 - 57,000 57.000 - 53,000

amount {tonfyear)

Investment {(USD) - 3,959,000 1,345,000 1,334,000

O&M cost(USS/yeary - 0- 33,000 { 1,185,000 - 1,343,000 1,343,000 - 1,343,000

Final Disposal
Final Disposal Site BP “Etapa t¥Y" BP “Etapa IV’ Opceration of BP Operation of BP “Etapa
Santa Catarina vertical expansion “Flapa V"’ 1IV? & “Eiapa V*
Desipn & construciion
of BP “Eapa V~ ) _
Disposal | GDF 3,489,000 { 3,619,000 - 3,592,000 ( 3,325,000 - 3,101,000 3,082,000 - 2,994,000
amount State of 262,000 284,000 284,000 284,600
(tonfycacy | Mexico
Total 3,751,000 1 3,903,000-3,876,000 1 3,609,000-3,335,000 3,373,000-3,278,000
Iavestment (US$) 12,708,000 - -
O&M cost | Bordo 9925.694 8,570,000 9,400,000 4,072,000
(US$fycar) | Penicale e (200D) (2003) (2005)
Santa R
Catarina )
Others
Street | Length 12734 1,285-1,296 1,303-1,316 1,323-1,357
sweeping | (kim/day)
Q&M cost 3,293,000 | 3,323,000-3,352,000 | 3,369,000-3,403.000 | 3,421,000-3,509,000
(USSy)

Note: USS | = 9.1 pesos.
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5.2

Description of the Master Plan

5.2.1 Projection until 2010
a. Population
Table 5-3 presents the population data and forecast from 1997 to 20140, which are
officially approved by DGSU.
Table 5-3: Population Forecast
deegii— ] 197 | v | e | x| o | ae | aes | e | mes [ awe | om | x| o | oae

Abaro Obregoa G56,923) 691,959 694,959 65X.057] W1, 333 7u631] TURS4R] AT12WS] J1LA16] NVR915] FAL349) 124739 124,145 73600

Azcapotraloo

391581 $I236] 400337 42350 H3.29] HUSI] ARIT] MHTA66] LK TE0] 4499751 431,235] 452498 453,765 4551

Beato Juarez

376,376] 1PR317) A73461) 379407] 3s0.465) 331,534} A6 3I6VI] B4 MF) SASM] WEKM] ISTONH 3F073[ 390,200

Coyoacan MIGR6L RIS TUR428F TRZAN TU6753) P20910f T23081) 10297 733527] W] T2000) 661 FIO6IFE TFISAN
Cuajimalpa 142.200] 143,874 152,4352] 155U 152.788) 160,549] BE3ASH| 166,21F) 169,127] 172087) 175099 174,163] 181,241} 184,500
Coasuhle moc 332.315] 339930 541,550 343075] 334.067F 545,765 538,569 S350.399] S32.095f 354007 353845] 537,679 SINSI9) 361,400

Gustin 0 AMsdvio |L2E4LA23]5,205,830]2,217,05611,21%,20313 2i8,857F 1,220 443 1,223,003 1] §,224.62110,226, 2131 1,227,807] 1,229,403 §,231 Q01| 1,232,601 1,234, 300

[racako

HL043] 72 414296 4t3420] SI60IG) AITHIS] 419.538] 420,Z58) 422.955] 424.15] 426460] 423 Jus| 429,064) 431,800

fatapataps

1,707,239] 1,726,360} 1,733, 350 L7440, O8] 1,956,522 | 1,768,317 1,780,543] 1,792,651 1,504,811 1,807,114] 1,829,470] 1,841,510] 1,834,435 1, BEZ, 10

M.Contreras

221,463 228,k 220169 2306477] 231450 232892 233,313] 235,792 2371805 234,627) 210083] 241.545f 243,21] 241600

Miguel Hidalgo 307493] 268597 Aa9.703] 3qusi2l 372036 3732631 3TH496] A73.732] 376,971 37R216] M9464] As0T16] 331,972 383300

Mifpa Aha 73 868 76,91 T 9] BB 31,352] R2515] BIA95]  B4.892 85106 8737] BLIES) BIEAY] LN
Thhuac 264.348) 23 030f 271803 275.003] 230,320] 243,114] 259955 P08 2999931 M5 122 MO0 315.617] I A2A6N
| (lipaa G073 G06A00] 612,335 KIS SRS] 624783 631055] 63TA6%] 643,907] &30410] 6565TY] E63,614] 67UINT] 671037 684,000 ]
V.Carranra 470,29 ) 72400 473604 A749%e] 476,203 477634 A7N0] 430.438]) 451,851 433 243] 454615] £36,031] 4RA6Y] Esd ol ‘gr
Xochimileo 2e638) M,231] 235868 31057 M9 343 3A0736] 354,239] 3377661 36L208] JGAERI] M6RA97] J72,145] 37500
DF Total WSOTAIS[S.610.338] B A33.901 | 8,697 K291 8,746,661] §,793,696] 8,845,333 8 593,35 77) 8,536,013 ] 8,996,903 2,043,197 9,009,914} 9,152,061 9,203,600

b. Waste Generation Amount and Conposition
b.1 WWaste Generation Amount
b.l.1 Wasie Generation Ratio

[n this M/P, the future waste gencration ratio is sct up at the present wasle generation
ratio.

The generation ratio at each source surveyed by the DGSU is shown in Table 5-4.

Table 5-4: Waste Generation Ratio

Tyéﬁ,f;,ﬁﬁ;’,'fe Classification Generation Ratio L
Domestic Houschold 0.616 kg/Person/Day %
Comncecial Commwrcial Establishment =
- Auto Service Shop 637000 kg/Establishment/Day
- Department Store 368.000 kg/Establishment/Day
- Commercial Place 6.650  kg/Establishment/Day
Markel
- Meat Morket 4.430 kg/Stall/Day
- Vepetable Market 7.920 kgsStall/Day
- Grocery store 1.025 kg/Stall/Day
- Food Preparation 14.950 kg/Stall/Day
- Various 0.803 kg/Stall/Day
- Shifiing Market (Tianguis) 575800 kg/lianguis/Day
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Type of Source

Generation B Classification Generalion Ratio
Service Restavrant and Bar 25442  kg/Establishment/Day
Amusement and Sports Center
- Amusement Center 1.230  kg/Employce/Day
- Sports Center 2,620 kg/Fmployeerbay
- Cultural Center . - 0.330  kg/Employee/Bay
Public Service
- Scrvices Office 3460 kg/Establishment/Day
- Repair and Maintenance Scrviee 1.940  kgiEstablishmenyDay
- Gas stalion 53.120  Kkp/Tstablishment/Tray
Hotel
- Five-star hotel 1,016.900  kg/EstablishmentiDay
- Four-star hotel 213.500  kgilistablishment/Day
- Theee-siar hoted 16810  kg/LstablishmentiGay
Education Center
- Kindergarten 0040  kg/student/Day
- Elementary School 0055 kgfsivdent/Day
- Job Training Ceoter 0060 kg/stedent/Day
- Junior High School 0065 kg/student/Day
- Technical School 0060 kg/stuedent/Day
- Senior High Scheol 0060 kgfstudent/Day
- University 0070 kg/student/Day
Fublic Office 0.413  kg/Employce/Day
Special Medical Institution
- Ist. Fevel 1.279 kp/Consultation Room/Day
- 20d. Level 4.730 kg/BediDay
- 3rd. Jevel 5390 kg/Bed/Day
Laboratory 6.340  kg/laboralory/Day
Veterinary 1.700  kg/Employce/Day
Bus Terminal . 2,103.000 kg/Terminal/Day
Airport 28,887.000 kp/Airport/Day
Road Sweeping 1253530 kgko/Day
Soctial Rehabililation Ceater 0.540  kg/Persen/Day
Others Green Area 0.00993 kgfmleay
Bulky Waste 28.850 kp/Ton-Solid Wasic/Day
Demolition Waste and Small Repair 20.850 kg/Fon-Solid waste/Day

b.t.2 Waste Generation Amount

The future waste amount is forecast by multiplying the wastc generation ratios listed
in Table 5-4 by factors such as population, employces and number of shops. The
factors such as cmployces and number of shops are cstimated to increase in
proporlion to the population. However, as for the targe-scale public facililies such
as airports and bus terminals, the factor (the fulure quantity) is estimated to be the
same as present.

Meanwhile, futurc wastes brought from the 10 municipalitics in the Mexico State arc
assumed to be the same as present {i.c., 284,000 ton/ycar) based on the DGSU’s
estimation.
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Table 5-5:

Forecast of Waste Generation Amount in DF
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2

Waste Composition

in this M/P, the future waste composition is sct at the present one.
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5.2.2 Waste System

a Optimum Waste Stream

Figure 5-2 illustrates the present waste stream and the ceplimom wasle stream
estimated for the GDF, on the bases of the waste amount in 1997, is illustrated in

Figure 5-3.
unit: tonfyear
Present Wasle Stream ]
Generation {GDF)
4,169,000 tonyear
N lllegal Bumping > Landfit
19,000 ton/year - 19.000 ton/year
Infectious Wasle
~ Medical Institulons Intermediale Treatmeant o Landlilt
57,000 lon/year ' 26,000tonvyear *' 729,000 tonjyear
l »{Municipal Waste - Landifill
Y B1,000:onfyear 31,000 tonfyear
Discharge
4,093,000 ton'year PLandfill
148,000 N 103,000 ton/jyear
N Recycling 5675000 > Transfer Station y
523,000 ton/year i »{3,123,000 onfyear __ prP{Landfill
1,767,000 tonfyear
| Private Collection 82,000 1,356,000
333,000 ton/year = Selection Plant o JLandtill
143,000 11,794,000 tonfyear [ |1,612,000 tonjyear
Dezlegation Collection » F 'Ol
=P 3237000 lon/ o JLandfil
237,000 lon year 71119,000 tonjyear
213,000 I
State of Mexico [Canail
284,000 ton/year v *171,000 tontyear
Recycling Total Landfill
182,000 ton/year 3,751,000 tenfyear

Note: *t: Increase of 3,000 tonfyear due lo treatment agents

Figure 5-2: Present Wasle Stream
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By conveiling the present waste stream into this oplimum waste sircany, the matenal
recovery ratio at 8/Ps will be improved from 0% (present) to 70% (optimum
stream), and about 653,000 ton/year of final disposal amount will be reduced.

unit: tonfyear

Optimum Waste Stream I
Generation (DF)
4,169,000 ton/year -
Infections Waste Landhil
» Medical Instituions intermediate Tre‘alment » 29,000 tonjyear
57,000 ton/year 26,0001on/year * mEN
» : fil
P Domestic Waste Lg?%(l)lo tonfyear
N Delegation Collection 31,000lon/year '
3,264,000 tonfyear
N Recycling
418,000 ton/year |
N Mixed Wasle ] - wttandfill
1,423,000 ton/year v - 711,423,000 tonjyear
-
N Separated Wasle 5
1,423,000 ton/year z
Others A Landfil
870,000 ton/year 2] 71870,000 ton/year
[4)
Recyclable |5 2 o |Selection Plant ol Landfil
553,000 tonfyear | 553,000 tonyyear 7|166,000 ton/year
¥ 387.000
p|Sub System Recycle 555,000 ton/year
848,000 ton/year I r Y
N Recyclable - o 1Selection Piant »jLandfill
240,000 fonlyear ) ou "1 240,000 ton/year 172,000 tonfyear
a
~ Organic . § . |Composting Plant |Landfiil
416,000 ton/year 1w 7| 416,000 tonyear 31,000 tonfyear
[<]
p|Others » 5 I »iLandfill
192,000 ton/year 3 4 192,000 tontyear
Compost
56,000 tonfyear
Eslado de Mexico Landgfill
284,000 ton/year 284,000 tonfyear
) Total Landfill
Note: 3,098,000 lon/year

*1:increase of 3,000 fonfyear due lo treatment agenls
*2: reduction of 329,000 tonfyear due to the evaporation and gas generation through decornposilion

Figure 5-3: Oplimum Waste Stream

47



The Study on Solid Waste Managemeal JICA
of Mexico City in the United Mexican Stules KOKUSAI KOGYO €O, LYD.

b. Future Waste Stream

Waste streams in the F/S target year (2004) and in the M/P target year (2010) are
illustrated below.

unit: tonfyear

Wasle Stream in 2004 (F/S) J
Generation (DF)
4,302,000 ton/year |
. Infectious Wasle T
. [Medical nstitutions _ [intermediate Treatment N
1 59,000 tonjyear P 28,000t0n/year *' #{30.000 ton/year
| » Domestic Wasle i[‘é?'};jofgl tonfyear
|, |Detegation Collection 31,000ton/year :
3,376,000 ton/year
N Recycling
431,000 ton/year
N Mixed Wasle o » (Landfil
2,454,000 ton/year - 71,729,000 tontyeai
~y
5 Separated Wasle g Selection Plant Landfill
491,000 ton/year - 725,000 tonfyear 652,000 tonfyear
Others J @ . [Landilt
300,000 lon/year g l “1300,000 tontyear
Recyclable g 2 | [selection Piant [Landrit g
191,000 ton/year i 191,000 ton/year l V157,000 tonfyear
_ o |Sub System [f?écyde 380,000 tonfyear
867,000 lonfyear ! %
N Recyclable I R | Selection Plant [tandiil i
247,000 lonfyear 2 | 247,000 ton/year T174,000 ton/year
o
|,{Organic e | Composting Piant Landiitl
424,000tonfyear | | ® 424,000 tonfyear ¥ 7132,000 tonfyear
4
o | —
Others 5 piiandfil
196,000 toniyear  [7] 3 n 196,000 tonlyear
Compost
57,000 ton/year
Estado de Mexico v
284,000 ton/ > !
8 il 234,000 tonfyear
Tolal Landfill
Nole: 3,365,000 ton/year z

*{: increase of 2,000 tonfyear due to iealmen! additives
*2: reduction of 335,000 tonfyear due o the evaporalion and gas generalion Lhrough decomposition

Figure 5-4: Waste Stream in 2004 (F/S}
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unit; tonfyear

YWasle Stream in 2010 {M/P)

"

Generalion (DF)

4,430,000 ton/year
Infectious Waste Landfil
JAMedical Institutions Intermediate Treatment N
™ 61,000 tonfyear »| 29,000ton/year N »:30,000 tonfyear
. - o [Landrit T
i" I PiDomestic Waste 'I32 006 tonlyear
L, |Delfegation Collection 32,000ton/year
3,485,000 tonfyear
N Recycling
447,000 ton/year
~N Mixed Waste » L |Landiili
1,519,000 lon/year o4 711,519,000 tonfyear
-
N Separated Waste 5
1,619,000 ton/year g..
2
Others o © . {Langdlili
928,600 tonfyear [ 7| & »1928,000 tonyear
)
Recyclable S L[Selection Plant » |Landiit
591,000 ton/year 7] 591,000 tonfyear "|177,000 tonfyear
» | Sub -System Recycle 591,000 tonfyear
"1 884,000 tonvyear ¥
= Recyclable | . |Selection Piant . [Landiit
5 *1253,000 tonjyear [ 7| 8 »1 253,000 ton/year ¥176,000 tonlyear
7
"N Crganlc . !_"'g" ] Composting Plant L [Landfitl
431,000 ton/year » 431,000 tonfyear ¥ 132,000 ton/year
-
[+]
[, |Others » ;“; » Landfiil
200,000 ton/year i -1 ¥ 200,000 ton/year
Comgposl
58,000 ton/year
State of Mexico Landfitl
284,000 tonjyear 284,000 tonfyear
Total Landiill
Note: 3,278,000 tonyear

*{: increase of 1,000 lonfyear due lo treatment additives

*2: reduction of 341,000 tonjyear due to the evaporation and gas generation through decomposilion

Figure 5-5: Waste Stream in 2010 (M/P}

523

Institutionai System of the M/P

The instilutionalization of the SWM components should be in a step-by-step manner
in the M/P framework. It is recommended that institutionalization should be
procceded from those “downsiream {in the waste flow)” components toward the
“upstream’” components as shown in the Table 5-7.
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Table 5-7; Institulionalization Alternalive for the M/P

5 Phase B Phase 2 Phase 3 B
2 | T
O
|9z
g1
e 1999 - 2001 2002 - 2004 2005 . 2010 2011 -
=g
v
b5 . .
£ {Preparation of Concassion) Concession to Concesston (o
¥ i . .- ivate Fntiti ivate Entitie
9 .g.‘ } Cﬂ'nu.lct‘ou_l.lo Contract out to Private Entitics Private Enlitics | Private Pntitics
“ Private Entities
Examination of Preparation of Start Concession | Conecssion and
£ Concession Concession/Permission and Permission | Permission
g | (Examine conditions | (Formoalize the Seetion 1 as 1o Private
2 for institulionalizing | private entitics with necessary  { eolities
3 Section 1 into private § funding}
entitics) 2" Peiority Financing
Examination of Preparation of Concession Concession Concession
Concession (Formalize the Bx-
@ (Examine conditions | pepenadores Groups as
e 1y for institmionalizing | Cooperalives with necessary
o ;
Ex-pepenadores funding)
Groups into 2" Priovity Financing
Coapcratives)
ot Contract out Contract oul Contract out Contract out
S a
@ § L} t
I =
Investment by the Al DGSU direcl operationor | ALAZ, BorC. | ALA2, BorC.
DGSY A2, Operation cootracted our
by DGSU.
Examination of four options:
- 1* Priosity A. Status quo (DGSU)
z } t Fimancing Al DGSU disect operation
A2. Contract out operation
B. Parastatal
(. Concession
and preparation for Bor Cif it
is chosen.
Investment by the Al DGSU direct operationor | Al A2, 0r B AlLLA2, or 3
DGSU A2, Operation contrzcicd our
= by DGSU.
§ Examination of three options:
@ 1 i Prioxity A Status quo (DGSU)
9:3 Financing Al. BGSY direct operation
£ A2, Contract oul operation
i B. Parastatal
and preparation for Bifil is
chosecn.
Noie:
This {able shows allernatives proposed by the JICA team which wilf be subject 1o further examination by the GDF.
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5.2.4 Soclal Approach toward the M/P

Table $-8 shows applicable criteria and strategies proposed in the different
components of the M/P to solve, to minimize or to mitigate social critical points.
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5.3 Projects Cost Estimates

This scction estimates costs of projects that are required in the master plan. They are
as follows:

1} Verical expansion of the existing landlill (Etapa 1V)
2) A new landtill development (Ytapa V)

33 Composting plant

4y  O&M cost of transfer stations and tiansport

5) O&M cost of sclection plants

a. Landfill and Cemposfing Plant

Table 5-9: Summary of Inveslment and Operation and Maintenance Cost
Unit : USS 1,000

form Year | qog9 I 2000 l 2001 | 2002 | 2003 | 2004 | 2065 | 2006 | 2007 | 2008 | 20mm | 2010 I Total
8D 33
B35SV 293
ﬁ.P 1203 | on 7.902
oP IPETEY 3828 3000 PAETKGAIENEISY 3715 . 3563 WKL
v | T 1T _ 1 o
total 33| B200( 4,509 536 a16 535 | 3828 | 3909 446 536 | 3718 ] 3563 | 29860
BD 41
D.DASY q T 366
8P Elapa ¥ Con 06 4,055
op pREATE  0.134 8954 9625 HAATHRRLS0L]  s6ss 3520 tECHg e 0L IECIRLL
_ {BPVictal 41 2041 4461 | 9191 8951 | sess 244 301 | sess | 3s2z | aa 301 | 42243
Landfil tota) 79| Ba0a| ssra | 9730 9400 | 9351 | a072| a210| 6104 | a358| 3962 | agee| 72909
8D 50
PP 20
D.0&SV 3
Compesting
facility Con 3478
Equipment 2,745
op : 1,185 11.952
Total 60 174 | 3758 1946 1,927 | 1313 | 1,313 | 4343 | 1355 | 2487 | 3520 | 1,313 ] 18600
:';';f"“' composting 130 | ssra| 12328 § 11676 | 11,227 | 10704 | sa1s| sss3| 7460 | ssas| sas2| s207 ) 90709

Notes: 8:D: basic design, D/D : detalled design, Con.: construction, OP : operation, P/P. Pilot project,
SV supervision
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b.

Operation and Maintenance Cost of Transfer Stalion and Transpert

Q&M costs for transfer stations and transpost till the year 2010 arc estimated based on
the present unit cost and estimated transfer amount in respeclive years (see Table 5-

10).

Table 5-10: O & M Cost of Transfer Station and Transport
 Year amoﬁﬁﬁiﬁ; car) | O8MCostipesos) | O8M CostUs)
1997 3,123,000 396,276,313 43,547,000

1999 3,725,000 472,665,250 51,941,000

2000 3,740,000 474,568,600 52,150,000

2001 3,757,000 476,725,730 52,387,000

2002 3,776,000 479,136,640 52,652,000

2003 3,795,000 481,547,550 52,917,000

2004 3,812,000 483,704,680 53,154,000

2005 3,830,000 485,988,700 53,405,000

2006 3,848,000 488,272,720 53,656,000

2007 3,866,000 490,556,740 53,907,000

2008 3,884,000 492,840,760 54,158,000

2009 3,903,000 495,251,670 54,423,000

2010 3,922,000 497,662,580 54,688,000

. Operation and Maintenance Cost of Selection Plant

O&M costs for selection plants 6l the year 2010 arc estimated based on these unit
costs and cstimated input amount in respective years as stanmarized in Table 5-11.

Table 5-11: Operation and Maintenance Cost of Selection Plants

I Operation and Maintenance Cost (pesofyear)

npul amount R Dperation o I -

YEAr ] toniyean) Tgcomeglal m.;%l:i;r;?nr}é re;nd Cleansing ha(r:::?gl(;lat:ma Trsﬁg?;?;on Tolat  {Tolal {US")’ear)r
1997 1,793,245] 19,274,456] 56,754,875 4,.320348] 15676443 6,181,090 102,207,212] 11,232,600
1999 1,650,000| 17,738,000 52,223,000 4,320,000] 15,680,000 6,180,000 96,141,000] 10,565,000
2000 1,647,000] 17,705,000 52,128,000 4,320,000] 15,680,000 6,180,000 96,013,000] 10,551,000
2001 1,644,000] 17,673,000{ 52,033,000 4,320,00¢] 15,680,000 6,180,000 95,886,000] 10,537,000
20{12 1,498,000] 16,104,000 &4?,412,000 4.320,000] 15,680,000 6,180,000[ 89,696,000 9,857,000

"o003]  1.367.000| 14,695,000 43266000 4,320,000] 15680,000] 6,180,000{ 84,141,000] 9,246,000

-2004 1,163,000 12,502,000} 36,809,000 4,320,000 _1 5,680,000 6,180,000 75,491,000 8,295,0’0&
2005 1,071,000] 11,513,000] 33,897,000 4,320,000] 15,680,060 6,180,000] 71,590,000 7,867,000
2006 993,000 10,675,000] 31,428,000 4,320,000] 15,680,000 6,180,000| 68,283,000 7,504,000
2007 932,000] 10,019,000 29,498,000 4,320,000 15.680.09(_) 6,180,000] 65,697,000 7,219,000
2008 887,000 9.535000| 28,074,000 4,320,0&) 15,680,000 6,180,000] 63,789,000 7,010,000
2009 857,000 9,213,000 27,124,000 4,320,000] 15,680,000 6,180,000] 62,517,000 6,870,000]
2010 844,000 9,073,000] 26,71 3,000i 4.320,0001 15,680,000 6,180,000] 61,266,000 6,809,000'
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5.4 Evaluation of the Master Plan

Technilcal Evaluation

It has been cxamined whether the technical systems proposed in the M/P are
compatible and enforceable in comparison with the technical skills maintained by the
GDF.

The technical systems proposcd in the M/P mainly comprise:

» stepwise introduction of separate discharge and collection.

» cstablishment of monitoring and contro! system on transfer and transport.
* improvcinent of material recovery ratio at S/Ps.

* composling of organic wastes.

*+ veitical expansion of the Bordo Poniente Iitapa IV disposal site.

* consiruction of the Bordo Poniente Etapa V new disposal sile.

a. Separate Discharge and Collection

Pilot projects on 3-category separate discharge and collection have been implemented
since 1996. The pilot project in 1998 achicved scparation ratio of 92%. 1t indicates
that technical and empirical know-how on separate discharge and collection have
been accumuiated in the DGSU. Thercfore, it will be judged that stepwise
introduction of the separate discharge and collection should be technteally viable.

b. Transport Moenitoring and Contro! System

The M/P proposes that a single common format should be introduced for data
compilation and comprehensive monitoring of transfer amount, together with the
trailer assignment conirol, which has already established the central monitoring and
control system,

The DGSU already reserves technical capability of central monitoring and coatrol on
trailers  assignment. By developing the existing contro! syslem (on  trailcr
assignment), another control {on transfer amount) will be realized.  This proposal in
the M/P is surely judged as a workable measure,

(8 Improvement of Sclection Plant Recovery Ratio

‘The proposal on improvement of S/P recovery ratio recommends, as technical aspects,
the input amount reduction and lowering of sorling line velocity. This does not
require any new technical renovation nor technology introduction. It only requires
plant operation changes. Therefore, this proposal in the M/P is also workable from
the technical aspects.

d. Composting

‘The DGSU is currently operating a smatl windrow compost plant for processing the
gardening wastes {e.g., pruned tree branches and grasses), and the compost products
arc with satisfactory quality. it proves that the DGSU alrcady reserves technical
capability on opcrating a windrow composling plant. Thercfore, in ulilizing and
developing the DGSU’s technical capabilities on composting, the proposal in the M/P
i.c., composting of separated organic wastes, becomes viable.
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5.4.2

5.4.3

5.4.4

e Vertical Expansion of the Bordo Poniente Etapa IV

This proposal in thc M/P is in linc with the current technical practices of landfill
operation by the DGSU. It is judged that the DGSU could comply with the technical
requitements of this proposal.

f. Construction of New Vinal Disposal Site (Bordo Poniente Ktapa V)

litapa V is proposed to be constructed with the same technical compenents as what
are employed in the present landfild (Etapa 1V).  Therefore, it is obviously judged
that no technical problem is foresecn.

Financial Evaluation

The proposed sector inveslment plan, which covers a wide range of aclivities
concerned with the beautification of the cnvironment and prevention of human healih
damage, is lo cfficiently and effectively improve the solid wasle management service
nceded for the plan. This is becauose:

¢ the annual revenue of the DGSU in 1997 was 742.1 million pesos (USS 81.5
million)

* the expenditure used for the O&M of the preseat landfill (Etapa 1V) in that year
was about 105.7 million pesos {(US$ 11.6 million), which was about 14.2% of
the total expenditure of the DGSU

s the DGSU’s annual revenue in 1999 is estimated to be about 992.1 million
pesos (USS 109.0 million)

* suppose that 14% of the revenuc can be used for the priorily projects, about
US$ 15 million is available

» US$ 15 million can cover the estimated largest annual expenditore of USS 12.3
million {or the priorily projects in 2001.

Therefore, the investment plan is considered to be financially appropriate and (o
maximize benefits and welfare of people.

Economic Evaluation

With the incremental supply of efficicnt and cffective services for solid waste
management in the region, the prospective investment plan is the least-cost and
environmentally sound solution to mitigate sanitary and ambicnce degradation and to
enhance the habilat and financial basis that is conducive to an improved level of
people’s welfarc and urban beautification, In addition, the project will help augment
both the availability and reliability in the provision of solid wasie management
services in DY, thus providing one of the basic prereqguisites for possible investmient
programs {rom domestic and extcrnal resources and welfare growth therein.

institutional Evaluation

The components’ instilutionalization (either private, parastatal, or other) is incvitably
required in view of seeking cosl-effective SWM, although there arc large variance in
timing of the transformation by component.

With respect to cost-cifective SWM, the institutionalization process (from the
downsiream) proposed in the M/P is recommendable.
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5.4.5

On the other hand, one of the M/P goals includes:
* “promoting well-being of those who work for SWM”.

In this connection, the M/P suggests that a longer time should be spent for the
institutionalization of upstream components at which a lot of people work for SWM.

The institvtional iransition showed in the M/P is, therefore, deemed to be
recommendable and pertinent to the GDF,

For the success of SWM institutionalization in the longer term, it will also be
necessary for the DGSU to gradually shift its role from as an implementation body to
as a supcrvisor. The key requisites for the DGSU as a supervisor should include the
following.

* encourage competition.
* monilor the activilics of the scrvice providers.
* regulate service quality.

As a result, an entire SWM systemn will be ensured 1o be fair and sustainable, and
satisfactory for the beneliciaries.

Social Evaluation

Table 5-12 shows the possible social benefits that can be achicved in the diverse
components of SWM if the proposals in the Master Plan are applicd.
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5.4.6 Environmenta! Evaluation

The following should be highlighted in the M/P from the environmental point of
view.

* The optimum location for final disposal site is chosen,
* Resource conservation is attempted,
* Separated organic waste is to be treated by composting.

These are (urther discussed below,
a. Location of the Final Disposal Site

The M/P proposes the vertical expansion of the Bordo Poniente Etapa 1V and the
construction of Etapa V.

The both locations appear to be the most suilable for final disposal site development,
They are within the ex-Lake Texcoco area where soil and surface groundwater are so
saline thal their usage is considerably restricted. Reusing the site of Etapa IV by
verlical expanston should significantly reduce the environmental effect that could be
brought by development of other new final disposal site with the same landfill
capacity.

It is certain that the environmental impact can not be climinated completely, but the
proposal of the site location by the M/P should minimize the impact.

b. Resource Conservaltion

The M/P aims to transform inefficicnt material recovery to a systemalic approach
towards resource conservation by promoting waste separation at source, improving
the S/Ps and introducing a composling plant. Wastes are 1o follow respective routes
from their generation points to the f{inal destinations according to their categorics.
Therefore, recovery efficiency and cost performance should be significantly
improved.

c. Introduetion of Composting

A composting facility is to be introduced as an intermediate treatment of solid waste.
it will bring the following cnvironmental benefits.

i. Organic waste, which is the most reactive component in the non-hazardous
wasle, is stabilized through acrobic decomposition faster than when it is
disposcd of at the final disposal silc which is anacrobic.

it. Acrobic decomposition gencrates less methane gas, which is the most
elficient contributor to the global warming, than the anacrobic landfill.

iit. ‘The outpul may be used as environmentally fricndly soil conditioner to
promote vegetation. This will raisc environmental and acsthetic value of
the area, create a bufter zone around the final disposal sile, or prevent a
soil dust elfect in the ex-Lago Texcoco area, depending on its application.
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5.4.7 QOverall Evaluation

In this scction, the validity of the M/P for the SWM in the DI has been assessed from
the point of technical, institutional, social, environmemtal, financial and economical
vicws.

Technically, the M/P was revealed to be appropriate taking inte account of the current
technicat level of the GDF. Institutional building and social approaches proposcd in
the M/ were considered to well agree with the technical system and lo be
recommendable. The implementation of the M/P was justificd cavironmentally with
positive perspectives for the betterment of the urban environment.

=
el

Financially and economically, it was shawn that the increase of financial cost arising
from the M/P would not give excessive burden to the GDF and that the M/P would
bring economical benefit to the DF socicty.

Accordingly it is concluded that the execution of the M/P is judged to be viable and
appropriate for SWM in the DF.
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5.7

5.5 Phased Implementation Plan
The proposed implementation plan of the Master Plan is shown in Figure 5-6.
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Master Plan Phase Phase t Phase 2 Phase 3
Short Term Medium Term Long Term
Souirces Separation System
g Separate Collection
SUB SYSTEM ] (3 categories)
rDirecl Gisposal ;
DELEGATION l
| S/P Input Amount | T
AR Ftias S
J = parate Collection {
pEsR B o T S £
Facilities
Lardfil Site | Planning.
Bordo Oesign and
Poniente Construction
Craea Y ‘ AR R
_ (Vertica) Operation
g Expansign)
=7 Landtil Site | pranning,
Bordo and Design
Poniente
EtapaV Construction
Operation I
Composting | pianning,
and Design
Construction C 2 B
Operation
FFigure 5-6: Phased Iimplementation Plan
5.6 Selection of Priority Projects

The projecis, which are planned 1o be constructed in the short term {Phase 1: ycar
1999 to 2001), i.c., vertical expansion of Etapa 1V, new establishment of Ftapa V and
a composting facility, should be selected as the priority projects of the Study.

Initial Environment Examination
The IEE (Initial Environmental Examination) of the proposed three projects, i.c. new

establishment of Bordo Poniente Etapa V, vertical ¢xpansion of Llapa 1V and
introduction of a composting plant, was altempted.
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IEE is a process aiming to determine (i) whether detailed EIA (Environmental tmpact
Asscssment) is required and (ii) if so, what types of impacts should be further studicd.
The former is often called “screening” and the latter “scoping”. Detatl of the
examination is described in Annex G.
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6 Feasibility Study for the Priority Projects

6.1 Outline of the Projects

6.1.1 Target

T Final disposal siles arc indispensable components of the solid waste management for

é the GDF to provide cleansing services for the citizens.  However, urbanization in
and around the DF makes it difficult ycar by year for the GDF to secure lands for
future final disposal sitcs.  Fudhermore, as an urgent and critical issuc of the DIPs
SWM, the existing final disposal sites have a very limited remaining disposal capacily
(i.c., the remaining scrvice life is only up to the beginning of the year 2001.).

Thercfore, actions for:
* minimization of {inal disposal amount; and
* ¢stablishment of a new final disposal site

are urgently required for the GDF 1o comply its mission of solid wasle management.
In order to facilitate the actions required for the “minimization of final disposal
amount” and to solve the critical issue of “a new final disposal site establishment”,
priotity projecls are selected herewith, and their preliminary design, estimated cost,
and feasibility are examined in its regard.

§. In practice, the priority projects comprise:

* a composling plant for processing organic wasics separately delivered from the
sub-system, with a prime objective of prolongation of final disposal sitcs’
scrvice lives; and

* the vertical expansion of existing final disposal sitc {BP-1V) and the
construction of a new final disposal site (BI*-Y).

Figure 6-1 shows the location of those priority projecis.
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Rio Churubusco, Brazo fzquicrd
Rio Churubusco, Brazo Derecho
Lago Churubuscd

Lago de Regulacwn Horaria
Canal de {a Compania
Canal de fas Sales

Canal do ta Draga

Gran Canal de Desague
Dren Texcoco Nofde

10 Canal de Destogue

11. Lago Nabor Carrillo

12. Laguna Xalapango

13. Evaporador Solar {Caracol)
14. Lago Recreativo

15. Planta de Tratamientof Lodo
16. Laguna Facultativa
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Figure 6-1:

Location of Priorily Projects

KOKUSAI KOGYO Co., Ltd.
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6.1.2 Qutline of the Projects

Table 6-1 shows the outling of the projects.

Table 6-1: Qutline of the Projects

*Presem 1599 2000 2001 2002 2003 2004
Population 8,610,000 8,654,000 R],698,000 8,747,600 8,796,000 &,816,000 | 8596000
T | Waste generation 2mount (ton/year) i
é Houschold 1,925,000 1,946,000 1,956,000 1,967,000 1,976,000 1,989,000 | 1,999,000
Commercial 1,210,000 1,217,000 1,221,000 1,225,000 1,230,000 1,234,000 | 1,238.000
| Senice | ewpeo]|  e39000] 41000 645000 ) 647,000 650,000 | 657,000
Special 133,000 135,000 135 000 135,000 137,000 137,000 137,000
Others 265000 267,000 269,000 269,000 272,000 273,000 274000
Tolal 4,163.000 4,204,000 4,222,000 4,241,600 4,262,000 4,283,000 | 4,302,000
Composting
**Construction and . . £F(2).0D, 3 OP(3/3) OF(4/5) e
Opsration schedule Frs BDRED 17 gy CONGR) Fronarsy | conpsy | 9F6H
Treatment capacity (1'd) - - . - 750 1,000 1,250
Trealment amounl (Uy) - - - - 233,000 138,000 | 424,000
Final disposal
**Construction | ppjv B0 0.D, CON op - - -
and  Operation -
chodule Brv Fs ED Db coN oF or or
Sile 1o be used 3Py BP-IV BP- IV BP- iV BP-V LP-v BP-y
Disposal amount (Vy) 3,751,000 3,903.000 1,889,000 3,876,000 3,609,000 3,493,000 | 3,385,000
* : 1997/1998 data
-'ga ¢ FiS:feasibility stedy, B/D : basic design, DUD @ detailed design, CON : construction, OP : oporation, S/V: superviston,
~E FiP 2 Pilot Project
td tonday
iy - fon/year

6.2 Preliminary Design of Technical System

6.2.1 Composling Facility

6.2.1.1 Conceptual Design and Cost Estimation
a, QOulline

Treatment capacity of the proposcd plant is projected to be 1,250 ton/day, 1.¢.:

* by the Master Plan target year of 2010, 431,000 ton/year of organic waste is
treated.
* the proposed plant operates 350 days per year.

Compost production is planned to be about 166 ton/day, or about 58,000 ton/year.
Main processes of the proposed facility comprise {refer to Figure 6-2):

* acomposling process.
¢ a Cufing proccss.
* a scparation process.

The process times arc assumed for the purpose of the preliminary design 1o be 28 days
for composting and 120 days for curing.
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Auxiliary facilities of the plamt comprise:

b.
b.1

b.2

truck scate.

waste receplion arcas.

temporary storage arcas.
machinefcquipment maintcnance workshop.
site office and laboratory.

Composting Facility Design Parameters
Design Principals

It is ptanned that the composting plant starls operaling in the ycar 2002, when
separate collection of MSW from the subsystem is projected (o reach about
60%. The required composting capacity at this time will be 750 ton/day.
Separate collection is estimated to further increase o 80% by 2003, and to
100% by 2004.

The implementation schedule for this design comprises phase 1 (a 750 ton/day
windrow yard and a 240 ton/day curing yard in 2001} and phases 2 and 3, in
2002 and 2003 respectively (cach consisting of a 250 ton/day windrow yard and
a 80 ton/day curing yard). It is planncd that the total composting capacity
rcaches 1,250 tonfday in 2004, and this capacity is maintaincd until 2010.

Since stepwise improvement of the separation {acility is neither practicable nor
rational, it is planned (o construct the 100% capacity separation facility in the
year 2001.

Considering that the proposed facility is to be constructed on highly
compressible ground (in the ex-Lake Texcoco region), it is proposed that all
machinery and equipment are mobile, and buildings arc lightweight, so that
problems of ground subsidence will be reduced.

Main Design Parameters

Table 6-2 summarizes the design parameters.
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Table 6-2: Design Parameters

Composhing section
Raw Material Amount 431,000 ton‘year
(Oraanic Wasic) Compaostable content 16410 264 {56 by wt)
Moisture content 650 78 (< by wi)
Bulk density 280 kg'm’
[ C/N ratio 20-27 ]
Operation 350 day/year
24 hour/day
B Freatment Capacity Total 1,250 ton'day
% ‘ Year 2002 730 tonday
Year 2003 1,000 ton/day
N Year 2004 and onward 1,25 ton/day
Windrow Trapezoidal shape *1
Width (bottam) 50m *]
Width {top) 30m *1
Height 1.5m '
Cross section area 6.0m’ *
Composting Period 28 days
Tuening Frequeacy I times3 - 6 days
Windrow Temperature 55°C
Cuiing section 3 o
Opcration 350 day/year
16 hous/day L
Treatment Capacity ¥eung conpost produciion 400 ronday {max.) 2
Year 2002 240 ton/day
Year 2003 320 ton/day
Year 2004 and onwand 400 tonday
Moisture content 45 %
Bulk density 600 kg/n®
..-gs. Curing Period 120 days. L
i o Separation
Opesation 350 day/year
16 hour/day
TFreatment Capacily Mature compost production 300 ton/day {max.) *2
Moisture cantenl 0%
Bulk density 600 kg/ m’

*1  These figures are seferred to the specification of the turning machine used by the PGSU for
composting green waste from public parks and gardens,

*2  These figures are calculated from the *1 figures based on 1he conditions given in the section ¢.5
“Materials Balance™.

h.3  Quanlity and Quality of Compost Product

Table 6-3 shows the target quality and quantity of the compost product in the
preliminary design.

g Quantity 166 {on/day
58,000 tonfyear
Quality Moisture Content 30% by wt.
Bulk Density 600 kg/m®
C/N ratio <15

h.4

Table 6-3: Quantity and Qluality of Compost Product

Elow of Composting Process

Figure 6-2 shows the Row of the proposed composting process.

67



) A f
s et

Apoe Bunsodwo) pasodold 40 193U Mol 2-9 ainbiy

IOVHOLE NI LN B0 3LIS

WL WOYY ATILVIOSWAL
QELHCdSNYEL HAMLID LSOawWOD
nV. @ IOVHD RO

S LINQCHd JIHSINIZ Gk
1FA0NB N Or

L3NDVYIA INSNYWH3d A l
$35Sve NIHL TIANNONL &
L)

QUNI J3CVOT S WIHILYN 6

FOVHOLS
D
IS H —
' L | ._.zwuwiw_m_n
SLNYNIAYLNOD ! : Ghiveiae,
» ORINIVINEY IAOKIY SO ovaH 30 1]
- 4§ OL vIHY NOILLYHYASS ; 5 o m@u:@wh%m“
TYSEOWIO TYNIA BHL QL 0BLEOISNYEL [4 z HIOVO T T3]
e S LSQ4NOD gINND B L : s ucnnwummw
RETITRS ' AU m@ 5 P ‘..wmuﬂnwmcmo“
[ b ! HIOVOD 133
i < S——— TR Ko
<008 | 2008 | ALIDYAED LNSAGINDS
LINONE HOF
ATINE N QY nv @ ﬂ _
i‘ ﬁu D . LSOO FAVHD
: T WMy ONIEND O v, 7 SN N
C3LHOGSNYEL ONV SAYQ 0TL ¥O4 .. MOT CENIZHOS
SHINHL dWND OLND CIUAS S WIHILYW L ..
g3qvOT S WIHILYW i o _HV
NOILISOJWODIC DIS0RIY BHL SMONINIM WOXA D

AQYLINOD QL AMYINDSEY
CANYNAL INY SMOHONIM -, 'S

_...._._@_ i
_IJI.;?_/l‘\._L__,_L HINMAL MOHGNIM

[
{1IDN8 WS
SMOUONIM QLNI YIQQIYNS O
QINHOI ONY 321S 30N03% U3ddOW OLNI GITYOT SYIQQANME OL IS0
QL Q3COINHS SIMINDLYN MY v SHIVIMI LY Ave € GIQVOTINN S 3LSYM T

HOLIVHL PV N @
TNOH L NAANGTS 48 I
MOHONIM DO T

QFADL B HI00FUNE
HACQAUNS

ANYNIWYINOD HO4
Q3LI8dEN QWY
QAHDIAM S1 ALEYM L

¢ H

F1wDS WhAML

68



The Study on Soltd Waste Management JICA
of Mevico City in the United Mexican Stotes KOKUSAI KOGYO CO.,, LTD.

b.5 Material Balance

Figurc 6-3 shows the matcrial balance in the proposed composting facility for the casc
of 73% moisture content.

Moisture Content. 73.0 74 | Raw Material |
* 1L2500wn 44610
.Ex |  Compostiog |

Decomposition Gas 1373 ton <

Water Vapor 3.7 ton Young compost

3610wn 7230m’
Y

{ Curing ]
Decomposition Gas 140100 ¢ ]

Water Vapor  84ton Mature Compost
2660ton 443300

{ Trommel Screen |

Paper 8.4 ton
Others 519ton ——]
Water 294 ton
Metal 6.710n

169.6 toa
§ Magnciic Separator |
Motal 17ton d———
g‘ v 1679 won 2798 m’

{ Compost Product |

Figure 6-3: Materials Balance of Composting Facility

b.6  Layout of Proposced Composting Facility

The proposed layout of the composting facilily was prepared taking the following into
account.

* o avoid damaging the canal structures, the proposed facility is off-sel at least
60 meters from the bank of a canal Rio Churubusco Brazo Izguierdo.

* The composting windiow arca accounts for a large portion of the total facility
arca. Therefore, the layout pays attention to: primarily the layout of the
windrows, and subsequently the layout of the curing and scparation arcas 1o
allain cfficicnt on-sile transport.

g * ‘The proposed site is located next to the Bordo Poniente Disposal Site Etapa IV
and the selection plant, Consteuction of bridges are, howcever, nceessary (o
establish dircct transport routes between these sites as the Rio Churbusco lies
between these and the proposed composting plant, and it is cstimated that cosls
for the bridges are prohibitively expensive. While the site of the composting
plant adjoins the Perifesal Ring Road. So, the road is to be wsed for
transportation of waste and compost without wasling a large cxpense for the
construction of bridges.
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* In order to mitigate odors and noisc resulting from windrow formation and
turning, at least 100 meters is maintained between the proposed windrows and
ncarby major roads,

* As strong winds often occur in the vicinily, the layout plan incorporates tree
planting to act as a wind break.  This buffes zone will also work as noisc buffer
and improve the appearance of the facifity.

Figure 6-4 shows the proposed layout of the composting facility, and Figure 6-5
presents s cross section.

a8

L‘,‘;.
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bh.7 Construction Schedule

Tablc 6-4 shows the construction schedute of the composling plant.

Table G6-4: Construclion Schedule of Composting Facility

Year 2001 | 2002 | 2003 | 2004 | 2010
Required Capacity {lon/day) - | 750 3,000 | 1,250 1 1,250
Composting Section (ton/day) | 750 250 250
Curing Seclion (ton/day) 240 80 80

g Separation Section (ton/day) 300

b8 Cost Lstimation

Preliminary cost estimate is presented in Table 6-5.
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Table 6-5: Preliminary Cost Estimate of Composting Plant

Unit : US$ 1,000
tem Details wit | YV L Quantty ﬁ%?; Cost Pescs
SITE IMPROVEMENT o
eadth works spreading 1.0m layer of construction | o |y 04 | 370.000] 385000  3.504.000
waste
gravel for base, 1=0.25m, A=33ha m 4.2 91,000 382,000 3.4 ?6,000'
i;;:;;:;ng sand surface, t=0.26m, o 535 040000 503,000 4,577.000
grading of surface for drainage m? 023 330,000 76,000 692,600
embankment, exit rack construction
general improvements drainage, fencing, connect electricity 599,000 5,451,000
lighting, access improvemnent, fuel tank
water tank, portable buildings
Site improvement Total o 1,945,000 17,700,000
|Equipment
truck scale 80 ton + foundations etc. urnit 69,600 1 60,000 546,000
wheel loader {A) wheet loader with 5.4 m° refuse bucket | wit | 125400 3 316,000 3,422,000
wheel foader (B) wheel loader with 4.0 m® refuse buckel | unt 100,320 2 201,000 1,829,000
compact toader backhogloader, 236m0.84m bucket | wit | 34320] 1 34,000 309,000
dump tiuck 16 m®, 10ton unit 33,660 4 135,000 1,229,000
conventional farm tractor 60 hp {gross engine} unit 33,000 3 99,000 501,000
waler tanker 8,000 liters urit 28,360 1 28,000 255,000
shrediler cap. 30 lonshe, 175hp uriit 95,000 3 297,000 2,703,000
windrow lurner cap. 2500 tonsbr uit | 180,000 1 180,000 1,638,000
trommed Screen 8 mm, & conveyors unit | 201,600 1 202,000 1,838,000
magnrelic separator permanent magnet + rame unit 7,200 2 14,000 127,000
conveyors (separalion) w=600, side angle=25% unit 15,000 3 45,000 410,000
__Eifcif_up equipment cap. 2 ton unit 22,500 2 45,00(_) ] 410,000
Equipment Total 1,716,000 15,617,000
sub-total (1) I 3.661,000]  33,317,000]
miscellaneous 10% 367,000 3.3’32.000'
Direct cost 4,028,000 36,649,000
genera! expenses/overhead  30% 1,208,000 10,995,000)
1otal construction cost 5,237,000 4?.644,00(}]
physical contingency 10% L sza000] 4,764,000
VA 15% 785,000 7,147,000
Total Cost 5,546,000 59,555,000

b.9  Priority Project Cost (Composting Facility)

Table 6-7 shows costs for the composting project from 1999 to 2010 annually. Two
cases shown below were sct for the cost estimates.

* (Case 1: [avestmenl and operation by the DGSU

* Case 2: Investment by the DGSU and contracting out operation

Namcly, the DGSU invests in all construction, procures all equipment and operates
the compost facility direcily in Case 1, whereas the DGSU invests in all construction,
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procures some cquipment and a privaic company supplies other equipment and
operates the compost facility under a contract with the DGSU in Case 2.

Table 6-6: Procurement of Equipment in Case 2

DGSU Privale company .
Truck scale: 1 Wheel loader {A): 3
Shredder: 3 Wheel loader {A): 2
Windrow turner: 1 Compact loader: i
g Trommel: 1 Dump truck: 4
’ Magnetic separalor. 2 Farm tractor: 3
Conveyor: 3 Water tanker: 1
Pick up equipment: 2
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