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PREFACE

In response to a request from the Government of the United Mexican States, the Government of
Japan decided to conduct a developmelnt Study on Sotid Waste Management for Mexico City in
the United Mexican States and entrusted the study to the Japan International Cooperation Agency
(JICA).

JICA selected and dispatched a study team headed by Mr. Hiroshi Kato, Kokusai Kogyo CO.,,
LTD. to Mexico, three times between June 1998 to May 1999,  In addition, JICA set up an
advisory commitlce headed by Dr. Kunitoshi Sakurai, International Environmental Planning
Instifute between June 1998 to May 1999,

The team held discussions with the officials concerned of the Goverament of Mexico, and
conducted ficld surveys at the study arca.  Upon ceturning to Japan, the team conducted further
studies and prepared this final report.

I hope that this report will contribute to the promotion of the project and to the enhancement of
friendly relationship between our two countrics.

Finally, I wish to express my sincere appreciation to the oflicials concerned of the Government of
Mexico for their close cooperation extended to the Team.

May 1599

M/ S popite —

Kimio Fujita

President

Japan Intcrnational Cooperation Agency






May 1999
M. Kimio Fujita
Peesident
Japan International Cooperation Agency

Letter of Transmitial

Dear Mr. Fujita,

We are pleased to submil the report on the Study on Solid Waste Management for Mexico
City in the United Mexican States.

This report consists of three components: a study on the present practices of wasle
management in Mexico City; the formulation of the solid waste management master plan until
the year 2010; and a feasibility study on the priority projects drawn from the master plan.

In the study on the present practices, six types of field investigations were condueted and
existing data and information of various sources were collected and examined. By doing so,
the curcent status of solid waste management in Mexico City was thoroughly understood and
the issues to be considered were identified.

The master plan was formulated aiming to overcome these issues, with ultimate goals of the
promotion of cilizens’ welfare, implementation of sustainable solid waste management, and
contribution to environmental conscrvation. In the master plan, we proposed a planning
framework which shows stepwise implententation and strategies towards the goals. We also
suggested technical and institutional improvement plans, a public education program, and
{inancing options.

The feasibility study was carried out on three priority projects which should be commenced
during the years from 1999 to 2001: introduction of a new composting plant, vertical
expansion of an existing final disposal site, and construction of a new final disposal site. From
the technical, financial, economical, institutional, social and environmental assessment of
these projects, we concluded that they would be viable and sound in every aspect.

During the study, we held fwo seminars on technology transfer with as much as 200
participants in each. The seminars were reported on newspapers and altracted much attention
from the general public.

We would like to take this opportunity to express our sincere gratitude to your Agency, the
Ministry of Foreign Affairs and the Ministry of Health and Welfare of Japan. We would also
like to extend our deep appreciation to the Government of the Federal District, the Embassy of
Japan and the JICA office in Mexico for their vital cooperation during the imptementation of
our study in the United Mexican States.

Last but not least, we hope that the output of ovr study presented here will contribute to the
improvement of solid waste management and citizens’ welfare in Mexico City.

Respectiutly,

ﬂ-\t_‘ — ol il
P SN
Hiroshi Kato '
Team Leades

The Study on Solid Waste Managemeat for
Mexico City in the United Mexican States







The Study on Solid Waste Managewien: JICA
of Mevico City in the United Mexican States ] KOKUSAI KOGYO CO., LTD.

Objectives of the Study

The study covers the Federal District (DF) as its subject and aims to achicve the
following objectives.

*  Formulate an SWM master plan for the target year 2010.
*  Carry oul the feasibility study of the priority project(s).

*  Pursuc technology transter regarding SWM to the counterpart personnel.

Study Area

This study covers the area ander the jurisdiction of the Government of the Federal
District of the United Mexican States.

Solid Waste to be Covered Under the Study

The following six “solid waste” types arc covered during the study.

1) Domestic waste.

2) Commerciat waste,

3) Inslitutional wasle,

4y  Markel waste,

5) Strect sweepings waste.
6} Muedical wasle.

Target Year

The target year of the Master Plan is 2010 and that of the Feasibility Study on the
priorily projects, which was selected during the Phasce II of the study, is 2004.

The Master Plan

Scope of the Master Plan

The major study scope ficld of the M/P is defined as shown in Figure 1.
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Figure 1:Scope of the M/P

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 population and major cconomic activities of the country

are cenlered.

The Master Plan aims to:
+ promofe the citizens’ well-being,.
¢ implement sustainable SWM.

+ contribute to environmental conservation.
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Table 1: Qulline of the Master Plan

Phasa 1 Phase 2 Phase 3
e Dala of 1997 (1999 - 2001) (2002 - 2004) (2005-2010) |
Population 8,610,000 | 8,651,000-8,747,000 |  8,796,000-8,596,000 8,916,000-9,2046,000
Yasle generation amount (lon/year}
Houschold 1~ 1,926000 | 1,946000-3.9650004 1,976,000-1,9980001  2,009.000-2,072,000
Commweccial 1,210,000 1,217,000-1,223,000 $,229,000-1,235,000 1,244,000-1,267,000
Service 615,000 642,000-619,000 652,000-657,000 639,000- 669,000
Special 130,000 131,000-134,000 134,000-136,000 136,000-140,000
g\ Others 267,000 2658,060-270,000 271,000-275,000 276,000-282,060
Tolal 4,169,000 |  4,204,000-4,241,000 | 4,262,000-4,302,000 4,324,000-4,430,000
| Discharge/Storage
] Introduction of source | Introduction of source | Maintaining source
Sub System . . .
scparation separaiion separation -
Detegation | Mixed Mixed lntrodu‘cifo.ﬂ of source Il}lrodu_tiion of source
separation separalion
Collection
Anmount Sub System - $33,000-858,000 861,000-867,000 §70,000-584,600
(ton/year) | Delegation 4,169,000 | 3,293,000-3,325.000 |  3,342,000-3,376,000 3,395,000-3,485,000
Meihod Sub System - Introduction of Inteoduction of Maintaining separale
separate collection separate collection cotlection
Delegation | Mixed Mixed Introduction of Introduction of scparate
scparate colleclion cotlection
Transfer Station and Transport
Trans{er Stalion and * Installation of *» Utilization of the transport monitoring and
Transport w?‘lgl'mlnd_ges for control systeit {for S ﬂowsl) based on the
. E;;é;g;‘ogi.a accurate incoming'outgoing weight measuring
single common *» Efficient transpost allocation by the monitocing
. format for data and control system
§, conpilation
Transfes amount (ton/year) 3,123,000 | 3,725,000-3,757,000 | 3,776,000-3,812,000 3,830,000-3,922,000
O&M cost(Usfyear) 0511000 | IO 00 | T 05 154000 | 53:405.000-54,688,000
Intermediate Treatment
Selection plant * Experiment of o Implesnentation of * Implemeniation of
operation operation contro} eperation centrol with
modification  to wilh 2 objectives the major objective of
incorporate an ofl: “quantity oricnted
objective of - revenue oriented picking™.
quantity oriented picking; + Utitization of the
picking. -quantitative picking, optimum “storage
» Experiment of + Establishment of system” for recovered
“storage system” for “storage system” for materials to cop: with
recovercd materials recovered materials market prices
to copc with market 1o cope with markel fluctualion.
prices fluciuation. prices fluctuation,
in view of
experiment resulls,
Input Mixed 1,794,600 | 1,650,000-1,516,000 1,288,000- 723,000 567,000 -0
- tonyens) | Recsetibte - 0 - 98,000 210,000-438,000 501,000-514,000
E Recycle amount(lfy) 182,000 166,000-224,000 271,000-350,000 409,000-5931,000
Recovery sale (%) 100 10.0-13.6 18.5-32.7 38.2-70.0
O&M cost (US$ 1,000) 11,232 10,565- 10,537 9,857 - 8,296 7,867 - 6,809
Composting plant - | Design and copstruction | Stating operation Dperation and maintenance
Input amount (tonyear} - - 233,000 - 124,000 425,000 - 431,000

!5 flows refer to current waste flows (from the transfer skations to the $/Ps, from the transfer stations to
the final disposal sttes, and from the S/Ps to the final disposal sile) and additional flows f{rom the
transfer stations to the NIT and the NIT to the final disposal site,
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Phase 1 Phase 2 Phase 3
Data of 1997 (1999 - 2001) (2002 - 2004) (2005 - 2010)
Compost production ) ) 34,000 - 57,000 57.000 - 58,000
amount (ionfyear) o R o ’
Fevestment (USD) | _ . 3,959,000 1,345,000 1,334,000
O&M cost{USS/year) . 0-33,000 { 1,185,000 - 1,343,000 | 1,343,000 - 1,343,000
Final Disposal 3 -
Final Disposal Site “I'sP “Flapa }V” BP “Etapa 1V~ Operation of Bf Opcration of BP “Elapa
Santa Catarioa vertical expaasion “Etapa ¥~ IV” & “Ctapa V"
Dosign & construciion
of BP “Etapa V* 2
Disposal | GDF 3,459,000 | 3,619,000 - 3,592,000 | 3,325,000 - 3,101,000 3,089,000 - 2,994,000 =3
amousnt State of. 262,000 284,000 284,000 284,000
{ton/year} | Mexico _
Total 3,751,000 | 3,903.000-3,876,000 |  3,609,000-3,385,000 3,373,000-3,278,000
Investeneat (USS) - 12,708,000 - -
O&M cost | Bordo 9.025.69% 8,570,000 9,400,000 4,072,000
(US$/year) | Ponichic e (2001} (2003) (2005)
Santa 3 A ) )
Catarina :
Others
Stcct | Length 1.2734 1,285-1,296 1,303-1,36 1,323.1,357
sweeping | (km/day) _
gfg';}n cost 31293000 | 3,323,000-3,352,000 | 3,369,000-3,403,000 |  3,421,000-3,509,000

6
6.1

6.1.1

Note: USS 1 = 9.1 pesos.

Feasibility Study for the Priority Projects

Qutline of the Projects

Targel

Final disposal sites are indispensable components of the solid wasle management for
the GDF to provide cleansing services for the citizens. However, urbanization in
and around the DF makes it difficult year by year for GDF to secure lands for [uture
final disposal sites. Furtheninore, as an urgent and critical issue of the DF’s SWM,
the existing final disposal siles have a very limited remaining disposal capacity (i.c.,
the remaining service life is only up to the beginning of the year 2001.).

Therefore, actions for:
* minimization of final disposal amount; and
s gstablishment of a new final disposal site

are urgently required for the GDF to comply its mission of solid waste management.
in order to facilitate the actions required for the “minimization of final disposal g;
amount” and to solve the critical issue of “a new final disposal site establishment”,

priorily projecis are selected herewith, and their preliminary design, eslimated cost, -

and feasibility are examined in its regard.

In practice, the priority projects comprise:
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* a composling plant for processing organic wastes separately delivered from the
sub-system, with a prime objective of prolongation of final disposal sites’
service lives; and

» the vertical expansion of cxisling final disposal sitc (BP-1V) and the
. conslruction of a new final disposal site (BP-V),

6.1.2 OQutline of the Projects

§ Table 2 shows outline of the projects.
Table 2: Qutline of the Projects
*Present 1999 2000 2001 2002 2003 2004
Population 8,610,060 8,654,000 8,693,600 8,747,000 8,796,000 8,346,000 | 8,596,000
Wasle genecation amecuat (ton/y ear)
Houschold 1,925,000 1,946,000 1,956,000 1,967,060 1,976,000 1,889,000 | 1,999,000
Commeicial 1,210,000 1,217,000 1,221,000 1,225,000 _"11230,000 1,234,000 I,ZBS,OOO_
Scivice 636,000 £39,000 611,000 645,000 617,000 650,000 657,000
Spoecial 133,000 135,000 135,000 135,000 137,000 137,000 132,000
Otheis 265,000 267,000 269,600 269,000 272,000 273,000 274,000
Tola) 4,169,000 4,201,000 4,222,000 4,241,000 4,262,000 4,283,000 | 4,302,000
Composting
e H - K !5 3
Treatment capacity {1'd) - - 750 1,000 1 ,25_[!_
Teeatment amaunt (Vy) - - - 253,000 333,000 | 424,000
”g‘ Finat disposal
TE **Construction 8PV BD DD, CON op - - -
and  Operation
schadule 8PV Fs BD DD CON or op or
Site to be vsed BP-1V BP-1v Bp- 1v BE- 1Y BP-V LP-V BP-V
Disposal amount {y) 1,751,000 3,903,000 3,889,000 3,876,000 3,609,000 2,493,000 | 3,385,000
* : 1937/1698 data

** /S feasibility stedy, 8D - basic design, DD : delailed design, CON @ construction, OF : operation, S/V: supcivision,

PiP : Pilot Project
td ton'day



The Stiedy on Solid Waste Maragement JICA
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Table 3: Preliminary Cost Estimate of Composting Plant

o Unit : US$ 1,000
tem Detaits wnit | YISO | Quantity ﬁ?;s‘ Costpesas
SITE IMPF?OVEMEH—T
earth works spreading 1.0m kayer of construction o 104 370,000 285,000 3,504,000
waste
gravel for base, 1=0.25m, A=33ha m' 42 91,000} 382,000 3,476,000
;p__‘;;:“:g sand surface, 1=0.25m, w | sas | s4000] so0s000]  4s577.000 %
grading of surface for drainage m 023 | 330,000 76,000 692,000
embankment, exit rack construction
general improvements drainage, fencing, connect electricity 539,000 5,451,000
Eghting, access improvement, fuel 1ank
water lank, pofable buildings
Sile improvement Total 1,945,000 17,700,000
Equipment
truck scale 80 ton + foundalicns etc. Uit 60,000 1 60,000 546,000
wheel loader (A} wheel loader with 5.4 m® refuse bucket | wnit | 125,400 3 376,000 3,422,000r
wheel loader (B} wheel loader with 4.0 m® refuse bucket | wit | 00,320 2 201,000 1,829,000
compact loader |loackhoetoader, 2 36mi0.84m  bucket | wiit | 34,320 1 34,000 309,000
dumgp truck 16 m’, 10100 vt | 33660] 4 135,000 1,229,000
conventional farm tractor 60 hp {gross engine) unit 33,000 3 99,000 901,000
waler tanker 8,000 hters unit 28,380 1 28,000 265,000
shredder cap. 30 tonsthe, 175hp unit 69,000 3 297,000 2,703,000
windrow turnes cap. 2500 tons'hr onit | 180,000 1 180,000 1,638,000
trommel Screen 8 mm, & conveyors unit | 201,600 1 202,000 1,838,000
rnagnetic separalor permanent magnet + frame unit 7,200 2 14,000 127,000
conveyors (separation) w=500, side angle=25% urit 15,000 3 45,000/ 410,000
pick up equipment cap. 2 ton _unit 22,500 2 45,000/ 410,000
i Equipment Total 1,716,000 15,617,000
sub-total {3} 3,661,000 33,317,000
miscellaneous 10% 367,000 3,332,000
Direct cost 4,028,000 36,649,000
general expensesfoverhead  30% 1,209,000 10,995,000
fotal construction ¢ost 5,237,000 47,644,600
physical eoatingency 10% 524,000 4,764,000
VA o 15% 785,000 7,147,00C
Total Cost 6,546,000 59,555,000
6.1.3 Priority Project Cost g

Table 4 and Table S shows costs for the composting project from 1999 to 2010
annually. Two cases shown below were set [or the cost estimates.

* Casc 1: Investment and operation by the DGSU

» Case 2: Invesiment by the DGSU and contracting out operation

S-6
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Table 4: Cost of Priority Projects, Case of Direct Operation by DGSU {Case 1)

) Unit: US$ 1,000

1099 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 [ Tota

B/D 3] o o o 0 o o 0 0 of o o 23

D/0 & SV o| 298 0 0 0 0 o 0 0 0 0 of  2es

> [Construction o| 7002] 2.184] o 0 o] 1.833] 1.874 0 ol 1773l 1.528] 17,121

3 |Equpment o| 2777 ol o 0 ol o 0 0 0 0 ol 2777

Lﬂl.l O {Contract out 0 0 0 0 of o 4] 0 0 0 0 ¢ ¢

& ﬁ Direct 0 ol 728 111 2tl  s1s] 728]  mis} 28| 114 728] 818|495

Land fee 0 of azs] a2zl azsl azs| azs|  aes|  a2s|  azs|  azs|  ass| a2s0

Tolal a3ls0,977] 3317] 536] s8] s3] 3038 3117] 4ss] s38] 2.026] 2,77t 28677

B/D 4 0 o o 0 o o 0 o o 0 o T a]

D/D & SN o 204 1s2 0 0 o o o| 139 0 0 ol sos

o [constroction of o] av0es| 7464 7224 7001| 0 of a91s| 2022] o] o] at6es

§ Equipment 0 o 0 0 0 0 0 o] 2777 0 0 ol 2777

E g Contract out 0 0 0 0 0 0 0 o1 0 0 of o© 0

® |y {Direct 0 0 o 7o7] 707 soi] 13 70| 720 777 13|  70] 3878

Land fee 0 of 23] 2a| 23] 231 23] emi| 2m| 23| 2a] 23] 2310

Totat 41 20| s451] 8402| 8162 8033 24a] 301 7782} 3030 244l 301| 41205

tandtilt Total 7a|11,181] 7778 8,935 8,605 8,569 3,280 3,418 6,228 3,566 31700 3,072 69,862

BD 50 0 o 0 0 0 0 0 0 0 ) 0 50

PP 10| 1ol 0 0 0 0 0 0 0 0 0 0 20

o |DD&SN of 64l ea] 33| a3 of o of 13 2 0 ol a4

'z-;i Construction 0 0] 2376] 551 551 Q Oﬁ o o 6] o 0] 3478

2 |equipment 0 0| 2548 s20 0 0 0 0 o| 2441 s20 o| 6029

S [0 Jcontractout of o o o© 0 o o 0 0 0 o 0 0

f, Direct 0 0 o| es2| s20] s20] 20| s20] se0| 820|820 s20| 7222

Land fee of of 23] s3] a3 a3 33] 33 s3] 3] s3] 330

Total o] 174] s5056] 1,799] 437 8s3] 853l 853] 8e6| 3,208 1,373  gs3| 17473

Totaf 134 11,355) 12,634 10,737) 10,045 9,422) 4,133 4.271] 9,094 6,852 4,513 3,925| 87,35
initial investment

B8P Etapa-tV 33 10,977 o 11,010

BP Etapa-V a1| 204 4,230 4,475

Composting so| 174] 5003 1,104 584 5,945

Total 134l 11,3550 9,253 1,104 584 ) | 22430

B/D : Basic design, D/D :Detailed design, S/V :Supervision, PP : Pilot peoject, O&M  Operation and maintenance
Table 5: Cost of Priority Projects, Case of Contract-Out (Case 2)
Unit : US$ 1,000

1999 | 2000 | 2001 [ 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Tota

B/D al o of o 0 o o 0 of o o o 3

/0 & SV o| =98 0 0 0 0 0 0 o 0 0 o 2e8

> Construction OI 7.902{ 2,164 [ 9] 4] Q] 1,683 1,874 4] 0 1, 773] 1.528] 17,124

‘g. [Equiprment 0 ) 0 0 ) 0 0 0 ¢ o ¢ 0 0

s g Contract out 0 ol 1439 0 0 o] 1,499 1,499 o o 1,a50] 1.408] 7455

LA P [ 0 o] 2o 1l 2] sl 2] sl 2l a1l 111l ee0

Land fee ) o]  4en] azs] a42s|  a2s] 4es]  azs]  azs]  ass|  4es|  azs| 420

Total 23] 8,200 a,100] s36] a46] s36| 3628 3.909] a46] 536 3,718 3.583] 29,860]

S-7



The Study on Solid Waste Management
of Mexico City in the United Mexican Srates

JICA

KOKUSAI KOGYO CO., LTD.

[ 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 ] 2006 | 2007 | 2008 | 2009 | 2010 | Tota
e 41 of o of o of o o o 0 o o 41
0.0 & sV of 204 82| o © of o 0 of o ol o 366
>  [Construction ol of aoes| 7464 7229 7001 o o] 391s| 2022 0 o] 31,694
2 |Equipment el o o o o o o o 0 0 o] o o
t g Contract out o o o] 1499 148 1480] o] 0| 1.490| 1.499 of of 74
o |5 {Direct o, o ol of o eaf i3] | wa] ol 13l | 543
Land fea ol ol 2| esa| w1} 23| 231] 23| es1| 2s] 2| 23] 2310
Total a1| zoa| 4.4s1| o19a] s9sal es2s| 2aa| s0i| ses8| ss22|  24a] 304 42,249
Landfili Totat 74| g.a04] 8570 9730 9400 9361| 4,072 4210 6504 4358 3852 3,864 72,109
la:o 50 0 0 0 0 0 0 0 of 0 0 0 50
PP 1o 10 of o o of o of o 0 of o 20
o |oDasy o] 164] g9 33 = of © of 13 2 of o] 3
‘g Constructiocn 0 0] 2,376] 551 551 0 0 0 0 0 0 0] 3,478
& |Equipment of of tzsel 177 o o o ol of 2] a7 ol 2746
8 [0 contract out of o ol 1,051} 1.186] 1,186 +.186] 1,186] 1,186 1,186, 1.186] 1.186 10,532
b Iorec ol o ol 1o1] 24| 124l 124l wza)  sza] 124 s2s]  12a] 1003
Land fee ol ol al ws| = s =] aa]l  as|  sal ms] sl ase
[ [rotas 60| 174] 37s3| 048] 1.9027] 1343f 13930 1.343] 1.358] 2,487| 1,520f 1,343] 18,600
Total 134] 8,576 12,328 11,676 11,027) 10,703} 5,415 5,553 7,460 6,845 5452 5207) 90,709
nitial Investment
8P Etapa-lV 33| 8,200 8,233
8P Etapa-V 41| 204, 4,230 4,4;3'
Composting &0 174, 3,725, 761 584 5,3 ;
Total 131] 8,576 7,955 761] 584 18,012

B/D : Basic design, 0'D :Detailed dasign, S/V :Supervision, PiP : Pitot project, O&M : Operation and maintenance

7 Recommendation

7.1 Study Continuity

‘This development study {The Study on Solid Waste Management for Mexico City in
the United Mexican States), under the JICA’s technical cooperation program, will be
finatized and ended when the Final Report of the Study is submiiled to the GDF

around May 1999,

formulated through the study for the Mexico cily.

in wvain.

The solid waste management M/P and the priority projecis are
If the M/P and priorily projects
were nol implemented, it means that all time and resources devoted to the study result

Funhermore, benefits such as “promotion of citizens’ well-being”,

“implementation of sustainable SWM” and “contribution for environmental
conservation” expected in M/P and priority projecls implementation will not be
altained, Thercfore, the study team strongly rccommends that the M/P and priority
projects should be implemented.

It is judged that the GDF has reserved the technical capability and financial
affordability nccessary for the implementation of the M/P and priority projects.
Therelore, they can be considered to be ready for implementation.

Generally speaking on the other hand, when a new government is introduced after an
election, plans and projects prepared by a former government often disappear before

their implementation.

S-8
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7.2

7.3

7.4

projects disappear. It makes il impossible even to review all the foriner plans and
projects prepared.

In order to avoid this study from suffering such an unproductive cnding, efforis
should be madec to create such circumstances that the study can be continuously
followed up and promoted. In practice, it is recommended that a SWM expeit, who
can be familiar with the study and politically, institutionalty and technically be in a
neutral position to advisc about SWM, should be dispatched to the DGSU.  The
dispatch of JICA expert, which is another JICA’s t/c scheme, , is opporiunc to provide
such an expert being neutral and with least to none cost burden on the counterpart
institution (i.e., DGSU). The sludy recommends that DGSU should make a request
of expert dispatch for JICA.

Compilation and Utilization of Data

It is recommended that data and information regarding such as “waste-flow” should
systematically be measured, compiled and utilized every year in order to follow and
verify what are assumed and planned in the M/P.  Such compiled data and
information witl be extremely important to review and modify the M/P when in future
it becomes necessary. At the same time, annual trends in respeclive SWM
particulars can then be acteally understood.  Such data will possibly suggest a key
for upgrading the SWM system of the DGSU.

Policy Appreoach for Recycling

It is estimated that recycling aclivities will be increased in line with the M/P.
Resources recovered in SWM are increasingly distribufed in the markel.  On the
other hand in its conscequence, it is anticipated that sales prices of recycled products
may be lowered in respense to increased supply of the products and it will contrarily
impinge the recycling activities. Therefore, it is recommended that the policy
approach (presented in Section 7.2.2 of the Main Report} to promote expanding
markels of recycled products should be implemented.

Financial and Economic Aspect

If the following conditions were satisfied, the DGSU would be able to implement the
priority projects by self-financing of the GDF without relying on the cxternal funding,
which will be the least cost selution from the financial viewpoint.

* ‘The GDF in the ycar 1999 decides to caommit an investment during 1999 to
2003 equivalcnt to 30 million US$ for the priorily projecs.

» ‘The DGSU, after the construction of the priorily projects, annually continues (o
allocate the budget for operation and maintenance of the priority projects, which
should be about 10 to 17% of the PGSU’s annual budget amount.

S-9
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_Plaie £: DGSU office, Meetings, Workstop and Seativar KOKUSAI KOGYO CO., LTD.

General Divection of Urban Services (DGSU), in A meeling on the hiception Report in July, 1998,
which the study teanr set wp its office.

A workshop was held in Septesiber, 1998, Signing the Minutes of Meetings on the Progress
Repori(l)} in Qctober, 1998.

A seminar regarding the Interin Report was held in Noveather, {998.
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Phlate 2: Present Situation of Atsicipa Solid Waske Collection inMovicocity ~ KOKUSAL KOGYOQ CO, LTD.

Recyclohle materials (which are kept 11 plastic bogs Waste collecicd by hoidearis ix transferred o
in the pivinee) are separetely collected from noin- collection vehicle,
reoyclable waste,

The colicciion vehicle receives both recyclable and A collection vehicle running in the city
aon-recyclahle maicrials from the handcart,
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Plate 3: Preseid Sitwation of Trafer Stativns KOKUSAIKOGYO CO,LTO.

A collection vehicle coming into a transfer stotion Refuse intet of the transfer station.
Waste will e transferred from colfeciion velicles te
larye-size trailers

Waste moved (o a large-size traifer A large-size trailer and a charge chte

dh

FFERENE

K A
,!

LIS INNERERR

TLEF-

The top of a troifer has to be covered to prevent Large-size trailer (70 m’} hauling waste
refuse from seatlering.
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¥

Bordo Ponicute Selection Pl

Picking belt conveyor  {eapacity - 300 ron‘day x 3 fines)

3.

Campression packing equipnent for P.E T bottle Coltected  glass  bottles are stored with  being
classified into each ype.
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Plaie 32 Preseut Sitwaitiosr of Burdo Priente Etagar 8 {ondfill— 3 KOKUSAIKOGYO CO, LTD.

e,

i

WWeighbridee af the catrence of Bordo Ponienic Traflers waiting to unload waste
St IV Landfill

A woste indoading area at Bordo Ponieinte Landfili Spreading and compacting woste by a brdldozer

Bordo Poniente Etapa IV Landfill,
The foreground shows a futnre cell being under construction of impermeable liner.
The distant view preseals a cell being currently filled.



Plate 6: Cainel o dea Campana, Sanfa (‘alf_zui'r 1 enndftid

Somita Ceataring Landfiill

JICA

 KOKUSAI KOGYG CO., LTD,
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Phote 2: Existivg Composting plant, Evper fmtend fcreration Phav, Central Morket KOKUSAI KOGYD CO'.,_ LTD.

Experinteit incineration plod for nmnicipol solid Close-up of the experiment incineration plant
waste (capacily: 30 fon‘day x 2 units) which are
currenify not operated.

Current condition of waste diseharge in the central Loading waste discharyed from the Central Market
markel
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Plate 8 Freld fovestiyaiion (1} Hh\!c{{.‘r;m.'rm umlf(jn_::_fﬁu.sil!‘nri Strvey KOKUSAI KOGYO CO., LTH. B

Sart of the survey AMixing of sample waste

Gy

Reduc tion of sample waste Classification of sample woste

Classificd samples Weighing samples
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Flote 9: Frekd Favestigotion (2} F il Kining Swvey KOKUSAI KOGYO CO,LTD.

Removal of the final cover (20 10 30 e thickness) Sampling

Sampling Sampling

The wasie sampled was weighed by the weighbiidge Waste Redicction Method was caployed for the
of Bordo Poniente Etapa IV Landfill. physical eomposition analysis
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Plote 10 Field Fevestigasion (3} Pablic Opision Survey ond Enviromsent Savey KOKUSALKOGYO CO., LTD.

Public npinion survey (POS) (1) ros¢

POs(3) Envirenmoent survey (1)
Boring survey on Bordo Pontente 1 landfill

Eaviromment Survey (2} - Fivironment Survey (3) -
Roring survey on Bordo Poniente (Etapa Hi) Investigation of samples
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Plate He Peesent and Futare Bandseape of the New Landfill (tapa b)) KOKUSAI KOGYO co.Lib.

New landfill (ttapa V) fandscape after elosure
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Plaze 12: Presein Sivaticn of Hie Cairdidate Sefe for ihe Compastioge Plaat
fre I L el wpOr e L onipsg freal

P
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Prescat condition (1) : Present condition (2) -
An cdrance is planted to be constructed here Aiddle of the site

A view of the site from the west

A view ef the site from the east
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List of Abbreviations
ALDF DI’ Legislative Assembly (Asamblea Legislativa del DI)

AMCRESPAC Mexican Association for Solid and Hazardous Wastes Control
{Asociacion Mexicana para el control de residuos sélidos y

peligrosos)

AURIS Urban Actlion and Social lategration Institute {fustituto de Accidn
Urbana e Integracion Social)

BANOBRAS National Development Bank for Public Works and Scivices

BOD Biochemical Oxygen Demand

BP Bordo Poniente

CIN Carbon/Nitrogen

CAM Metropolitan Environmental Commission (Comisién Ambiental
Metropolitana)

CNA National Water Conunission (Contision Nacional del Agua)

COD Chemical Oxygen Demand

CORETT Conmnission for the Regulation of Land Tenure (Comision par lu
Regulacion de la Tenencia de la Tierra)

Ccp Counterparl

CP Composting Plant

DDF Department of the DF

DIf Federal District {Distrito Federal)

DI/R Draft Final Report

DGMA General Dircction of Environment (Direccién General del Medio
Ambiente)

DGSU Gencral Direction of Urban Services (Pireccion General de
Servicios Urbanos)

DSR Decbt Service Ratio

EF External Fund

LIA Environmentat lm‘pact Assessimeiit

EIRR Economic Internal Rate of Return

FDS Final Disposal Site

F/S Feasibilily Study

FIRR Financial Internal Rate of Relurn

FIVIDESU Housing, Social and Urban Development Trust (Fideicomiso de

Vivienda, Desarrollo Social y Urbano)

GATYT General Agreemient on Tariffs and Trade
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GC
GDF

GPS
GRP
IHDPLE
IC/R
IEEE
IMSS

INARE

INDECO

INE
INEGI

INFONAVIT

ISSSTE

/R
HCA
L/C
LGEEPA

M/M
M/P
MIA

NAFTA
NIT
NOM
OCR
or

Gathering Center (Centro de Acopio)

Government of the Federal District {Gobierno del Distrito
Federal)

Global Positioning System

Gross Regional Product
Righ-Densily-Polycthylenc
Inception Reporit

[nitial Environmental Examination

Mexican Social Sceurity Institute (nstitrto Mexicano del Seguro
Social)

National Institute of Recyclers (fustitieto Nacional de
Recicladorces)

National Institute for the Development of Rural Community and
Popular Housing (Instituto Nacional par el Desarrollo de la
Comunidad Rural y de la Vivienda Popular)

National Institutc of Ecology ({astinde Nacional de Ecologia)

National Tnstitute of Statistics, Geography and Informatics
(Instituto Nacional de Fstadistica, Geografia e Informética)

National Institute for the Workers Housing Promotion. (fustituto
Nacional de Fomento a la Vivienda del Trabajador)

Institute of Security and Social Service for State Workers
(Instituto de Seguridad y Servicios Sociales para los
Trabajadores del stado)

interim Report
Japan International Copperation Agency
Letter of Credil

Ecological Balance and Invirommental Proteclion Law (Ley
General de Fquilibrio Ecoldgico y Proteccion al Amnbiente)

Minutes of Mccting
Master Plan

Environmental Impact Assessmenl Reporl (Manifestaciones de
Impacto Ambicniaf)

North American Free-Trade Agreement

New Intermediate Treatment

Mexican Official Norm (Norma Oficial Mexicana)
Ordinary Capital Resource

Own Fund
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o)

O&M Operation and Maintenance (Operacion y Mantenimicnto)

OLCD Organization for Economic Cooperation and Development

ow Organization of Workers

P/R Progress Repori

PAHO Pan-American Heallh Organization

PEMEX Petrdleos Mexicanos

PET Polyethylene terephthalate

POS Public Opinion Suivey

PP Processing Plant

PROFEPA Oftice of the Federal Attorney for Environmentat Protection

RIMEX Mexican Industrial Recycles

S/e Selection Plant

SC Santa Catarina

SCT Sccretariat of Communication and Transpott (Seerefaria de
Comunicaciones y Transportes)

SDN Sccretariat of National Defense (Secretaria de fa Defensa
Nacional)

SECOH Sccretariat of Trade and Industrial Development (Secretaria de
Comercio y Fomento Industrial)

SEMARNAP Secretariat of Environment, Natural Resources and Fishing
(Secretaria del Medio Ambiente, Recursos Naturales y Pesca)

SERVIMET Scrvicios Mctropolitanos, SA

SHCP Secretary of Finance and Public Credit {Secretarid de Hacienda y
Crédito Priblico)

SJIA San Juan de Aragdn

SL Sanitary Landfill (Relleno Sanitorio, KS)

SM Secretariat of Navy (Secretaria de Marina)

SMA Secretariat of Environmental of the GDF (Secretaria del Medio
Ambiente)

SOS Secretariat of Works and Scrvices (Secretaria de Obras y
Servicios)

SSA Secretariat of flealth and Assistance (Secretaria de Salid)

SWM Solid Waste Management

T/S Transfer Station

TDS Total Dissolved Solids

TGs Task Groups
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UNAM National Autonomous University of Mexico (Universidad
Nacional Autonoma de Mexico)
WACS Waste Amount and Composition Survey
Wi World Bank
wTP Willingness 10 Pay
ZMVM Mecxico Valley Metropolitan Arca (Zona dMetropolitana del Valle
de México) &3
Glossary
1. Botes: 10-30 liters capacily containers.
2. Cabos: Opciation supervisor.
3. Chicharas: Mechanic apparatus, fumilere and other artictes thrown away as
waste Artifacts, menages and other goods thrown away.
4. Finca: Fees paid by large and medivm wasle gencerators.
5. Laminas: Ferrous metal sheets and tia plate.
0. Pepenador: Waste-picker.
7. Propina: Tip paid by minor wastc gencrators. §/
8. Tambos: 200 liters drum containcr.
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1.1

1.2

1.241

1.2.2

introduction

Background

Mexico expands over an area of 1.97 million km? with a population of 93 million. In
1994, GNP per capita was USS$ 4,010, The world’s largest metropolitan area, Mexico
City and its ncighboring Mexico State, is located in Mexico Valley (ZMVM) -- home
to approxintately 17 million people. The Government of the Federal Distiict (GDF),
an adminisirative body with 16 delegations {delegaciones), governs an arca of 1,505
km?and 8.7 million citizens.

Repotts indicate that approximately 11,000 ton of wasle are generated daily in the
Distrito Federal (DF) that arc transporied to two final disposal sites via 13 transfer
stations. lis opcration scale is extremely large; 2,011 vehicles and 236 targe haulage
truecks are used, and in total, 17,000 km of roads are swept.

Given these conditions, the Government of Mexico requested a master plan (M/P) to
be made on SWM in the DF and the implementation of a feasibility study (F/S) of (a)
sclccted priorily project(s) to the Government of Japan. In response, the Japan
International Cooperation Agency (JICA), Japan’s techaical assistance implementing
agency, decided to implement the studies (both of which will be referred to as the
study) in close cooperation with the relevant authoritics of the Goverament of
Mexico.

The JICA appointed Kokusai Kogyo Co., 1td. as the consultant of the study.

Objectives of the Study

Objectives of the Study
The study covers the DF as its subject and aims Lo achieve the following objectives.
| *  Formulate an SWM master plan for the target year 2010.
*  Carry out the feasibility study of the priority project(s).

*  Pursue technology transler regarding SWM to the counterpart personnel.

Study Area

This study covers the arca under the jurisdiction of the Government of the Federal
Disltrict of the United Mcxican States.
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1.2.3 Solid Waste to be Covered Under the Study

The following six “solid waste” types are covered during the study.

1) Domestic waste.
2) Cominercial wasle.
3) Institutional wasle.

4) Market wasle.
5) Street sweepings waslc.

0} Medical waste.

1.2.4 Target Year

The target ycar of the Master Plan is 2010 and that of the Feasibility Study on the
priorily projects, which was selected during the Phase 11 of the study, is 2004,

1.3 Key Assumptions (Population, Economic, etc.)

The following assumption were used in this sludy.

a. Socio-economic Conditions
ftemn ! wnil | Present* | 200t | 2004 | 2010 i
1. Populalion ) £
Population of sludy area persons 8,610,000 | 8,747,000 | 8,896,000 | 9,206,000
Annual growth rate Sblyear - 0.57 0.57 0.57
2. Economic o
GRP{nominal term}) billion pesos 31823  6,189.7 9,630.4 23,463.4
Annual real growlh rate of | %iyear 7.0 4.4 6.0 6.0
GAP o o
Budget of the GDF (nominal) { billionpesos |  31.1 60.3 94.1 229.3
Inflation rale % 15.7 120 100 10.0
Currency exchange rate UsSD 1-9.1 pesos
MNote : *data of 1997
b. Waste Amount and Composition
item 1 unit [ Present* | 2001 | 2004 | 2010
1. Waste generation amount
Househaold ton/yecar 1,926,000 | 1,965,000 | 1,998,000 2,072,000
| Commercial lonjyear 1,210,000 | 1,223,000 1,235,000} 1,267,000
Serqvice tonfyear 636,000 649,000 657,000 669,000
Special _tontyear 130,000 134,000 136,000 140,000 a3
Others tonfyear 267,000 270,000 275,000 282,000 §,
| Total fonfyear 4,163,000 | 4,241,000 | 4,302,000 | 4,430,000
2. Waste composilion
Spalula % N 0.030 6.030 0.030 0.030
Colton . % 1.300 1.300 1.300 1.300
Cardboard % 6.680 5.680 6.680 6.680
Leather % 0.110 g.110 0.110 0.110
Paper container B % 1.910 1.910 1.810 1916
| Vegetable fiber % 0.690 0.690 0.6920 0.680
Synthelic fiber % 0.850 0.850 0.850 0.850
Gauze % 0.050 0.050 0.050 0.050
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ltem unit Presentt 2001 2004 2010
Bone % | o020} 0270 0270] 0270
Vinyl % 0.370 0.370 0.370 0.370
Disposable syringe % 0.040 0.040 0.040 0.040
Cans % | 1240 1.240 1.240 1.240
Ceramics % _0.300 0.300 0.300 0.300
Wood % 1.240 1.240 1.240 1.240
Construction waste % 2.140 2.140 2146} 2,140
Metal % 2560 2560 2.560 2.560
Nonferrous metal % 0.490 0.420 0.490 0.490
Paper %o 4.410 4.410 4.410 4.410
News papet % 4960 4960 4.960 4.960
Toilel paper % 5.890 5.890 5880 5.850
Disposable diaper % 1.620 1.620 1.620 1.620
X-ray ifm % 0.000 0.000 0.000 0.000 |
Plastic fiim % 4.530 4.530 4.530 4.530
Hard plastic % 3.490 3.490 3.490 3.420
Potyurethane e % 0.160 0.160 0.160 0.160
Foamed polyurethano % 0.530 0.530 0.580 0.580
Food wasle % 37.700 37.700 37.700 37.700
Garden wasle % 3.180 3.180 3.180 3.180
Sanilary napkin %o 0.040 0.040 0.040 0.040
Rags % i.220 1.220 1.220 1.220
Bandage % 0.010 0.010|  0.010 0.010
Color glass % 2.620 2.620 2.62¢ _ 2620
Transparent glass % 4.610 4610 | 4.610 4.610
Fine fraction % 1.710 1.74i0 1.710 1.710
Others % 3.200 3.000 3.000 3.000
Total % 100.000 100.000 100.000 100.000
Nole : data of 1997
C. Lifc Span of Equipsnent and Facilities

Life span {year)

Salvage value (%)

Truck and heavy equipment 7.0 10

Machinery 15.0 0O

Buildings 30.0 Y

Note:  The life span of civil works and faciities other than building or the disposal site depends on the period of iis

operabon.

Work Schedule of the Study

The study consisted of the following two phases.

Phase 1:

Study on the present condition of SWM and formulation of

Master Plan (June 1998 to Novemiber 1998)

Phase 2:

to May 1999)

'The schedule of the study work is shown in Figure 1-1.

Feasibility Study on the Priority Projects (November 1998
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