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b. Cotltection and Haulage System

b1 Collection Methods

Collection methods for separately discharged wasles comprise such as:
* Normal vehicie colleclion
* Point cotlection
* Special vehicle collection

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

2 Haulage System
b.2,F Transfer Station

Currently visual wasle inspections are carried out at the transfer stations, in order to
determine the optimum waste destination (S/P or final disposal site) for respective
inconing wastes.  Therefore, even in a case where separate collection is
implcmented in the future, it is judged that presenl system of transfer stations can
cope with the change.

bh.2,2 Transportation

Separate transporl by which wasles are transporled from station to S/P, from station to
final disposal, and from S/P to final disposal is already in practice. Therefore, it is
judged that present system can be adapted to the future transportation system in which
mixed wastc and scparate waste are lo be transporied independently.

c. Intermediate Treatment System
Purposes of intermediate treatment are, in general, such as:
¢ reduction of final disposal amount
* material recovery from wastes, and
* Jowered hazardousness of wastes to the peiymissible level.

Within the actual scope of municipal SWM by the GDF, the “lowering the waste
hazardousness to the permissible level” can be exercised for the medical waste
treatment.  Whereas, intermediate treatinent for the municipal waste other than the
miedical waste in the DF should be along with the purposes of “final disposal amount
rcduction” and “matcerial recovery”.

Intermediate treatment currently carried oul in the DF consists of:

+ slerilization, chemical trealment or incineration of medical wastes, which arc
separately collected.
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» matcrial recovery at the §/Ps from nwnicipal wastes other than the medical
wasles, whose operation is managed by the DGSU.

c.! Selection Plant

The problem of the S/Ps is the low ratio of material recovery, in spite of high O&M
costs spent. It is mainly atiributable to the facts that:

* mixed waste are fed to the plants, and
g & wasie input amount is more than the double of the appropriate plant capacity.
Therefore, the following measures ace rccommended in order to solve the problems.

* Scparate collection as iltustrated in Figure G-3 should be introduccd and only
recyclable materials should be fed 1o the facilities

* The time allowed for picking should be increased by lowering velocity of the
sotting lines from present 20m/min to 1dm/min, and

* Sufficient number of picking workers for the separation should be analyzed.

Table G-16 shows a comparison of the currcnt performance and reasonable
recommended capacity with line velocity of 10m/min.

Table G-16 : Current Performance and Beasonable Capacity of Selection

Plant
’% Currenl Performance Reasonable Capacity
Velocity of sotling T;:ggzg‘ t Velocity of soiting Téggggﬁm
line {m/min) (ton/day) tine {m/min) (ton da;)
Bordo Poniente S/P 20 2,000 i0 1,000
San Juan de Aragon S/P 20 2,000 10 1,000
Sanla Catatina S#P 20 1,500(2,500) 10 750(1,250)
Total - 5,500(6,500) - 2,750(3,250)

{ ): when the capacity at SC is expanded as scheduted,

It is estimated that the recyclable wastes separately collected amount to about 844,000
ton/year in the year of 2010, On the other hand, in the case where the capacity
recommended above is adopled, the annual capacity is calculated al 858,000°
tonfycar, which approximately corresponds to the recyclable wastes amounts o be
collected in the year 2010, Therefore, in this M/P, existing all three S/Ps are
maintained to be operated, and the total waste input amount to the three S/Ps should
be gradually decieased to the reasonable level for those three in the year 2010.  In

@ other words, mixed wastes input to the three S/Ps is gradually reduced and will be
zero and only recyclable waste is fed in the year 2010 (sce Table G-17).

¥ Working days of the $/Ps are set as 312 days/year (52 week/year, 6 daysfweck).
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Table G-17 : Selection Plant Waste Input Amount

) R ) Unit : torépear
| 038 | 1e% | 2000 [ 2001 | eoce | eoie § 200t | 2005 | 2005 | 2007 | 2008 | 2000 [ 20t0

Mixed wase [.516,000] 1.650.000] 1.592.000] 4.546.000] 1 288.000] 1.043.000) 725000 s67.000] 423.000] 29t000] 181000 e300 o
hoed
Recyclable 0 _ 0] 43.000] s93000] 210000] 324.000] 433.000] 504000] $70.000] £33.000] 705.000] 774.000] 844,000
Lﬁ ;‘:’;‘: 1,516.000] 1,650,000} 1.647.000] 1.644.000] 1.493.000( 1.357.000 1.163.000] 1.071.0c0] 933.000] w2000] s37.000| ss7.000 813000

With -

out | 1.587.000] 1,593,000] 1,601,000 1,603,000] 1.616.000] 1,623,000] 1,630.000] 1,639,000] 1.647.000] 1,655,000 1.652.000{ 1,671,000] 1,673,000

plan
Current

perdormance]| 1,853 500] 2,199,500] 2,190,500 2,140,500] 2,190,500} 2,190,500} 2,190,5001 2,190,500] 2,190,500 2,190,500] 2,120,500] 2,190,500] 2,190,500
‘evel
Reasonable
Capacity

926,750 1,095,250} 1,095,250 1,055.250] 1,035,250) 1,085,250] 1,035,250 1,095,230] 1.095,250] 1.095.250] 1.095,250]1.095.250] 1,095,250,

%k —%—n-—%— %Kk
200000 |/ ’

= 14— Mixed waste ;
‘% 1,500,000 ¢ i -0~ Recyclable waste i
5 {—¢— Total input amount |
P |~ Without plan ;
2 1.000,000 ¢ % Gurrent Pelfom\ance:
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00,000 |
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Figure G-4: Relation Between Selection Plant Capacity and thput Amount

¢.2  New Intermediate Treatment
[ntermediate treatment with the purpose of reducing final disposal amount comprises:
e resources secovery from the wastes (e.g., selection plant), and

* application of certain processing measures to chemically change the feature of
wastc.

The GDF already owns S/Ps as the facility categorized in the former, which efficiency
will be improved and consequently to reduce the final disposal amount by following
the measures recommended above. %

The measures categorized in the latler consists of:
¢ volume reduction by decomposition of organic contents (i.c., composting); and

¢ volume reduction of combustible matters {i.c., incineration).
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¢.2.1 Incinerator

Incineration treatment can reduce the amount to 15% in weight, however its
construction costs and Q&M cosls arc enornmous.

An incinerator capacity, corresponding (o the amount of the wastes categorized as
“QOthers” in Figure G-3, and its incincration residue amount (o be disposed of are
showa in Tabte G-18. The required capacity of the incincrator in 2010 works out at
about 3,400 ton/day.

Table G-18: Prospective of Incineration Amount

H 1599 | 2000 ] 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
g{‘f:;;seat) £53,000] 722000] 592,000] S60,000| $28.000] 496,000] 599,000 703,000] $§06,000] 912,000]1,020,000]1,128,000f
*Required
capacity 2559]  2168|  wars|  nesol 1531 a488] 1,797 209 2418)  2736]  200f 3,384
(tondday)
Disposal
amounl 127,950] 108,300 88,800 81,0001 792000 74400] £9.900] 105,500] 120,900| 1368001 153,000( 169,200
(ton/year}

noles ;* assuming annual operation hours of 8,000 hoursfyear

The investment and O&M costs required for the incinerator of such level arc
summarized in Table G-19. (These figuces are for an ordinary incineration facility to
be constructed on a normal solid ground.  In casc of the incinerator construciion on a
soft grovnd such as Bordo Poniente, an additional investment costs of about 20% will
be necessary.)

Table G-19: Investment and O&M Cost of Incineration Facility

investment (U$) 374,000,000
Annual Q&M cost (Uslyear) 11,220,000
Required land area (ha) 51

The inveslment amount required largely excecds the available funds shown in Section
E.4 in this report. Thus, introduction of an incinerator with such a capacity is
impossible in view of the present financial capacily of the GDF. Therefore, an
introduction of an incinerator should be examined in a long terin strategy taking the
growth of financial capacity of the DF into consideration.

¢.2.2 Composting

Residues derived from a composting process are mainly attributable to the impurities
(inorganic contents and hardly decomposable matters) of the inpul wastes.
Thercfore, the residue amount largely depends on the input waste composition
(organic content/impurities content).

Even when a market demand for compost products is small or nil, it can be used as
cover soil for sanitary landfilting operation, and can contribute for:

* cost reduction in cover soil procurement; and

s reduction in the total {inal disposal amount.
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Organic matter wastes to be separately collected in the sub-system in the year 2010 is
estimated at about 431,000 ton/ycar. Of which, about 13% will be decomposed in the
composting process, composl production from them will amount to about 58,000
ton/year.

Presently, a composting facility is operated by the DGSU for processing the pruned
trec branches and grasses brought from GDF’s public park maintenance. Although the
compost product is all utilized as seil conditioners for public park maintenance, its
production is as small as 10 to 20 ton/month.  Thetefore, it is not known whether or
not a large market demand for compost product can be expected in DF or nearby
arcas.

On the other hand, population are day by day seltled near to the ex-tandfill areas of
Bordo Poniente I, 11, and [ (about 260 ha), where landscaping with afforested green
area are awaited. However, the areas are in the ex-lake Texcoco area with high
salinity in the soil, thus soil improvement will have lo be needed in order to restore
the green areas. Therefore, if soil conditioner of 30 em thick is to be piovided
annually in these areas, compost demand of about 780,00( m’ can be expected.

Furthermore, if composts are needed to be also applied in the other areas of ex-lake
Texcoco, its demand will become considerably large.

2.3 Composting Method

Composting methods in principle consist of:
* mechanical composting (represented by DANO digestes), and
* opcn arca composling (namely windrow method).

On the other hand, if cover soil production from selected organic waste is targeted,
“separate landfilling of only organic wastes” (which arc to be ie-excavated after
decomposition of several years) can be considered as another option of composting.
However, this method requires an enormously wide area in view of time requisement
for anaerobic decomposition of organic matters in landf{ill, and it further requires an
additional facitity of aeration (similar to a windrow facilily) in order to remove
furious odor before using the re-excavaled maiters as cover soil.  Therefore, in view
of limited land arcas available for landfill management by DGSU, this option is
difficuli to be adopted as a central measure of composting in the M/P.

Meanwhile, investment for a mechanical composting facility (per tonnage of input
waslc amount) costs as high as that of an incineration facilily or just a littlle cheaper
than that. Therefore, first of all, in view of size of funds available for the GDF, the
option of mechanical composting is very difficult to be adopted in the M/P.

The DGSU is currently operating a smatl-scale windrow composting, which treats
selected organic wasles of pruned branches and grasses. Meanwhile, an invesiment
cost required for the windrow composting facility (for the input capacity of 431,000
tonfyear organic wasles) will be about 6,950,000 US$, which is within the scale of
funds available for the GDF. Therefore, the windrow method should be the
optimum selection for the composting in this M/P.
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d. Final Disposal System

Municipal solid waste final disposal sites presently in service in DF are Santa
Catarina and Bordo Ponicnte “Etapa IV”. Santa Catarina sitc is expected to be
closcd in 1999, Bordo Poniente “Etapa 1V” is estimated 1o seive until Janvary or
February 2001, Therefore, sites for rew final disposal need to be assured soon.

Although the landfill elevation of Bordo Poniente “Etapa IV” is presently regulated
up to 8 mcters height under an agreement with the CNA, if this agrecment is revised
to allow further landfilling up to 24 meters elevation, by paying specific technical
attention to the geological conditions, additional landfill capacity of about
25,849,(}(}01113 could be assured.

Further, if a municipal solid wasle [inal disposal site similar to the Bordo Ponicnte
Etapa IV is constructed in a 256 ha acea (as Bordo Poniente Ftapa V) up to 24-meter
elevation, which can provide about 29,032,000m’ landfill capacity. The ncw final
disposal site {i.c., Etapa V) together with the vertical expansion of the existing landfill
(Etapa V) will provide the space for future landfilling up to about the year 2013 in
the Bordo Poniente area (Table G-20).

Meanwhile, as Ftapa 1V and V stand on a highly compressible clayey tayer of about
60 meters depth in Bordo Poniente, it is necessaty to pravide sulficicat measures to
cnsure stable landfilling operations in both sites.  In praclice, it will be required to
fand(fill Etapa V up to only +8.0-meter elevation and to suspend the further landfilling
for a certain period of time to let the land be safely compressed. In the meantime,
Erapa 1V should be landfilled. In ordet to carry out sound landfilling on the vertical
expansion and to allow stable compression of subsail, the alternate usc of Etapa 1V
and Etapa V is rccommended (Figure G-3).

1992 | 2000 § 2001 1 2002 | 2003 | 2004 j 2005 | 2006 | 2007 | 2008 | 2009|2010

Ventical Expansion Etapa vV

B/P EtapaV

Landfill Existing B/P Etapa w‘

[r——

e

Figure G-5: Landfill Time Schedule
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Table G-20: Prospect of Landlfill Gapacity

B Site | Filling Level Estimated Volume -L-andfilling Period
3 2001, 2005 to 2006, firsl six
Etapa IV +8.00to +16.00 16,447,000 m months of 2009
+16.00 10 +24.00 19,402,000 m° | Middle of 2009 to 2011
010 +8.00 14,720,000 m° ggg? to 2004, first six months of
Etapa V - a | middle of 2007 to 2008, first six
+8.00t0 +16.00 9,220,000 m months of 2012
+16.0010 +24.00 5,092,000 m° Middle of 2012 to 2013

It will be anticipated that a future landfill site for disposing the waste after the year
2013 is very difticull to locate in the D¥E jurisdiction area or in the CNA land.
Therefore, it will be inevitable to examine the possibility to locate the final disposal
site on the land in the State of Mexico, and to examine the possibility of regional vse
of a landfill by the GDF, the host municipality and others. As il is anticipated that
coordination among those parties for the future landfill establishment may require
substantially long time of discussion before its implementation, the coordination for
the future landfill {to be used after year 2013) should be started at latest in the year
2007 or around by the GDF and other entilies.

As previously mentioned, the Bordo Poniente area stands on the 60-meter thick highly
compressible clayey layer of the ex-lake Texcoco area.  Soil characlers are presented
in Table G-21. In view of that, the Eandfill height of Etapa 1V is restricted at 8 meler
under an agreement with the CNA.

Table G-21: Soil Condition of Bordo Poniente “Etapa V"

lvati _ Layer Unit . internal L (167 3
£ e(ﬁ)' on Soil Lh;c(l:;a)ess (\tlggﬁ’l) (ig-'rﬁfr"?;] F ng:;ﬁ\'e g‘m!/lkog) (’Efmg,g)

1 +80100.0 Wasle 8.0 1.00 1.0 35 - -
2 |0010-40 Clay 4.0 1.23 0.3 1.8 216.7 4.85
3 |-4016-85 Clay 4.5 t.16 0.6 2.8 200.9 2.35
4 -8510-9.0 Sandy silt 0.5 1.40 0 50 - -
5 |-90lo-17.0 Clay 80 1.24 1.2 2.0 276.7 555
6 |-17.016-26.0 Clay 2.0 i.22 1.8 1.5 200.0 9.00
7 -26.0l0-26.5 Sandy sl 0.5 1.40 0 5.0 - -
8 |-26510-245 Clay 80 1.23 20 26 150.0 38.50
8 |-34510-36.0 Sandy sht 1.5 1.80 12.0 0.0 - -
10 | -36.010-45.0 Clay 9.0 1.24 2.6 4.0 50.6 3.25

source : DGSU

When and where solid wastes are landfilled on a highly compressibie ground layer,
attentions should be paid to the stability of landfill slope and the seftlement due to
ground consolidation in effect of the wasle load.

Soit characteristics parameters presented in Table G-21 are employed in the Bishop
Method for calculating the slope stability. The results are presented in Table G-22,

The calculation revealed that the minimum safely faclor of the slope from 0 to 8
meters height of the land[ill is 0.809, which is the least among others. Theoretically
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pccurred so far.

speaking, the slope failure could take place as il is less than 1.0, although it has not

On the other hand, minimum safely factors of slopes over 8 meter to 24 meter

elevation range more than 1.0, therefore where condilions of slow landfilling are
observed, the risk of slope failure in those ¢levations will be minimal.

Table G-22: Result of Slope Stability Calcutation (Bishop Method)

. Coordinates of the Radius of the Resist Slip
Skopa Iﬁ;dml Sa’fé?;";':;}or Rotational Sfip (m) Rotational Moment Moment
g X Y Stip{m) {ton-m) {ton-m)
1 001080 0.809 15.00 15.00 2391 1,162.60 1,436.68
2 8.0 16.0 1.173 146.00 16.00 3237 4,395.99 3,747.21
2-1 8.0t0 12.0 2038 138.00 13.00 22.40 1,898.34 931.69
2-2 12010 16.0 2.093 173.00 62.00 79.00 21,982.59 §} 10,500.69
3 16.01{024.0 1.537 260.00 24.00 41.88 i0,123.10 6,588.93
32.0m 32.0m 32.0m
100 m 100m
+#£4.0m
H16.0m
+8{0 m

Figure G-6: Landfill Section

Ground settlement caused by landfill load, calculated based on the soil characteristics
paramelers shown in Table G-21, is estimated o be aboul 6 meters subsidence at

maximum for each 8-meter landfill.

calculated as 1, 280 days.

Time requited for its 95% settlement is
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Figure G-7: Time-Setilement Curve of "Etapa IV”
e Future Waste Stream

Table G-23 shows forecast of future disposal amount and recycling amount, till the
year 2010, respectively for the cases of without the M/P and with the M/P.

Table G-23: Forecast of Fulure Waste Disposal and Recycling Amount
unit : 1,000 ton/year

1998 2001 2004 2007 2010
Generation * 4,469 4,525 4,586 4,649 4,714
Without plan Landfill 3,765 3,81t 3,661 3,812 3,970
Recycle 182 184 186 189 191
With plan Landgfill 3.876 3,285 3,340 3,278
Recycle 224 380 476 5
Note *: S‘enfaration amount of DF and whal broughl from the municipalities in the Stale of
exico.
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Figure G-8: Forecast of Future Waste Disposal and Recycling Amount

The recycling amount in the year 2010 with the M/P will be 3.5 times of that in the
same year without the M/P. Furthermore, the M/P will reduce the final disposal
amount of about 714,000 tonfyear in thal year in comparison with the case of without
the M/P.

Waste streams in the F/S target year (2004) and in the M/P target year (2010) are
illustrated below.
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1

o

unit: tonfyear
Waste Stream in 2004 (F/S) !
[Generation (DF)
4,302,000 tonfyear
infectious Waste
Medical Institutions N intermediate Trealment - ;grgglt
™1 59,000 ton/year »| 28,00010nyear ** 30,000 tonfyear
{ Landfill
H|Domestio Waste "|31.ooo tonfyear
Delegation Collection 31,000ton/year
3,376,000 ton/year
Recycling
431,000 ton/year
N Mixed Waste - o |Landfill
2.454.000 ton/vear “ 1,729,000 tonfyear
-
N Separated Wasle g Selection Plant . {Land{if]
491,000 ton/year a 725,000 ton/year 71652,000 tonfyear
-
Others N f;? l o | Landfill
300,000 ton/year ' 2 I 71300,000 tonyear
Recyclable o 7 Llsetection plant R
191,000 ton/year v 191,000 tonjyear i 757,000 lonfyear
o |Sub System Recycle 380,000 ton/year
' |867,000 tonjyear 5
N Recyclable o o L {Selection Plant o {Landfill
247,000 tonfyear | T & " 247,000 tonjyear “§74,000 tonfyear
o
[y Organic » ?_f > Composting Piant L Landghil
424,000 ton/year 1 w 424,000 tonfyear ¥ T'132,000 tonfyear
-3
[+1]
| {Others J 5 l p:Landfill
196,000 tonjyyear | | 3 + 196,000 lonjyear
Compost
57,000 ton/year
Estado de Mexico il
284,000 ton/year P andh
ny 284,000 lonfyear
Totat Landtill
Note: 3,385,000 tonfyear
*3: increase of 2,000 tonfyear due to trealment additives

*2. reduction of 335,000 tonfyear due to evaporation and gas genetation through decomposition

Figure G-9: Waste Stream in 2004 (F/S)
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unil: tonfyear
Waste Stream in 2010 {M/P) I
Generation {DF)
12,430,000 tonfyear —
Infectious Waste Lanati
. |Medical Institutions Intermediate Trealment .
61,000 torvyear —*| 29.000t0rvyear  * »130.000 tonfyear
3 l N p|Landfil
% : » Domestic Waste 32,000 tonyear
;| Delegation Collection 32,000ton/year
3,485,000 ton/year
~ Recycting
447,000 ton/year
|, [Mixed Waste N < [Landi
1,519,000 ton/year id - 11,519,000 lonfyear
-
N Separated Waste 5
1,519,000 ton/year E;.
]
Others o 9 o |Landfill
928,000 tonfyear 108 71928,003 lonfyear
©
Recyclable J 7 L |Selection Plant . [Landtill
591,000 tonfyear v | 591,000 ton/year T 177,000 tonfyear
¥
ol Sub -System Recycle 591,000 fonfyear
"1 884,000 ton/year %
§ | Recyclable N _[Seleclion Plan o |Landfilt
4 253,000 tonfyear 19 71 253,000 tonfyear 176,000 tonfyear
&
,|Organlc 5| @ | _,iComposting Plant REL
431,000tonyear | ] ¢ 431,000 tonfyear ¥ 132,000 tonfyear
e d
=\ -
N Others . g- | Landfill
200,000ton/year | | 3 ¥ 200,000 ton/year
Compost
58,000 ton/year
State of Mexico Landfll
284,000 ton/year 284,000 tondyear
Total Landfiil
Note: 3,278,000 ton/year
*1: increase of 1,000 tonfyear due to trealment additives
*2: yeduction of 341,000 ton/year due 1o evaporation and gas generalion through decomposition
Figure G-10: Wasle Stream in 2010 (M/P)
% G.2.3 Institutional System of the M/P

a. Institutionalization from the Downstream Components

The inslitutionalization of the SWM components should be in a step-by-step manner
in the M/P framework. [ is recommended that institutionatization should be
proceeded from those “downstream (in the waste flow)” components toward the
“upstrcam” components as shown in the Table G-24.
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Table G-24: Institutionalization Alternative for the M/P

8 Phase 1 Phase 2 Phase 3 L
3|8
“| Bz
e| 0o
2 -%’-"- 1999 - 2001 2002 - 2004 2005 - 2010 2011 -
=%
£
£ (Preparation of Concession) Concession to Concession to
-Q ;'é 1 C(?nlmci‘ou.t.(o Contract out (o Private Entitics Private Entities | Private Entities
w = Private Entilies
o l_’..)—(aminalion of Preparation of Starl Cencessien | Concession and
s Concession Concession/Permission and Permission Permission
g : (I:xamine conditions | (Formalize the Section 1 as to Private
2 for institwtionalizing || private entities with necessary I entities
8 Scclion {into private [ funding)
entitics) 2* Pyiority Financing
Examination of Preparation of Concession Concession Concession
Concession (Fosmatize the Ex-
- {Examinc conditions | pcpenadores Groups as
- for institutionalizing | Cooperatives with necessary
o - j
Ex-pepenadores funding)
Groups into 2" Priority Financing
Coopeiatives)
v Contract out Conlract out Contract out Conlract oul
ge
3 g bt
P
Investment by the AL DGSU direct operationor | ALLA2,BorC. | ALLA2, BorC.
DGSU A2. Operation conlracied our
by DGSU.
Examination of four oplions;
. 1* Priority A. Status quo {DGSU)
=z | t Financing Al. DGSU direct operation
A2. Coniract out operation
B. Parastalal
C. Concession
and preparation {or B or Cif it
is chosen.
Investment by the Al. DGSU direct operationor | Al, A2, 0r B AlLAZ,orB
DGSY A2. Opcratian contracted our
5 by DGSU,
§ Examination of thice oplions:
o t |1 Prioity A. Status quo (DGSU)
g Financing Al DGSU dircet operation
£ A?2. Contract out operation
" B. Parastatal
and preparation for B if it is
chosen.
Note:
This table shows alternatives proposed by the JICA leam which will be subject fo further examination by the GDF.
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a.l  From Final Disposal to the Upstream

As the vertical expansion of Etapa 1V as well as the new construction of Elapa V are
selected as priorily projects (subject to F/S), the financing and institutionalization of
Final Disposal component will be the Ist priority among others.

It is desirable in the M/P framework that wasle tipping fce (unit rate per ton) be
¢stablished in the final disposal component, and both the DF and municipalilies necd
10 pay the tipping [ec.

§ a2

Where lipping fee (unit rate per ton) in the Final Disposal component is established,
it will then be the best criteria for justifying certain minimum costs to be spent by the
GDF for processing selected organic wastes at the composting plant, since if the
wastes are received by and processed at the composting plant it will contribute to
reduce final disposal amount namely save such disposal cost represcnted by “quantity
reduced times lipping unit rate per ton”. It will alse help to structure the compost
product sclling price.

NIT (Composting Plant) to the Upstream

Maybe GDF (DGSU and/or other directions) will have the minimum quota of
purchasing the compost product at that price in order to maintain stable consumption
of compost products for example for greening the huge dusty areas in the cx-lago
Texcoco.

it is important to structure the cost and price for the compost, even though the
§ compost products would mainly be consumed by the project owner {i.e. GDF) under
e his discretion, in order to be aware of and to improve cost-effeclivencss of the
projects.

a3  Transfer Stations and Transport

Where both tipping fees of the NI'1 and Final Dispesal components are established,
it will then cstablish the tipping fee (unit rate) of Transfer Stations to be charged on
waste amounts from private collectors and/or no-hazardous industries who dispose of
al the transfer stations.

a.4 S5/Is and Collection

As the dowan sircam component(s) will have the 1st financing priority and the S/Ps
and Collection components have sensitive social aspects, institutionalization of §/Ps
and Collection components has (o be prepared with due care and more time, and will
be the 2nd financing priority.

a5  Sub-System

The special collection for the Sub-System is decided to be managed by delegations
through employing private sector from 1999. Institutionalization of the sub-system
will be prior to the institutionalization of the Collection component.
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b. Institutionalization Processes for Priority Projects
b.t  Final Disposal

The priorily projects for the {inal disposal comprise “vertical expansion of Etapa-1V”
and “new construction of Etapa-V”, which arc expected to be used alternately until
aboul year 2013.  Thezefore, it is reccommended that both sites should be managed by
a single institution.

On the other hand, as the both sites stand on the federal terditory managed by the
CNA, GDF should always assume responsibilily as projects owner with regard to long
term environmental protection.  Therefore, investment of the two projects should be
realized by the DGSU in the short term (1999 to 2001) of the M/P, although
institutional alternatives for operation and mainterance of the two disposal sites in
medium (2002-2004) and long (2005-2010) term of the M/P may range: “DGSU
direct operation”, “contract out operation” or “by parastatal entity”.

%

b.2  Composting Plant

As the site of another priority project (composting plant) is also expected to be
located in the federal lerritory managed by the CNA, GDF should assume
responsibility as project owner.  Therefore, investment of the compost plant should
be realized by the DGSU in the short tcrm (1999 to 2001) of the M/P, although
institutional allernatives for operation and maintenance of the plant in medium
(2002-2004) and long (2005-2010) termy of the M/P may range: “DGSU direct

operation”, “contract out operation”, “by parastatat entily” or “concession to a private
cnbty”.

c. Role of Transfer Station and Transport

Aiming at the sustainable SWM by GDF, the M/P proposes source separation and
separate collection for the successful production of compost and rccovery of
recyclable materials, which conscquently will reduce the final disposal amount.
Wastes have to be delivered to proper destinations according 10 their categories in
order to achieve those targets.  In this sense, the fransfer stations and transport play a
key role for the successful SWM by the GDF.

Therefore, it is recognized that the contracling out would be maintained as the
appropriate instilulional form for the transfer stations and transport component in the
M/P period.

G.2.4 Soclal Approach toward the M/P

G.2.4.1 OQutline of the Approach g

Table G-25 shows applicable criteria and strategies proposed in the different
components of the M/P to solve, lo minimize or to mitigate social critical points.
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G.2.4.2 Public Educalion Program

Among the strategics shown above, public education should be commenced in the
short term and the following describes its outline.

a. Basic Concepts

Society as a whole can barcly grasp superficially the magnilude of the solid waste
problem; as a result, it has been observed that padticipation from the population in
SWM in limited. However, it should be noted that citizen participation does not
happen spontancously,  For participation beyond rhetoric, a mechanism shoutd be
established, space should be created, and some basic input should be financed.

Within the possible participatory level, education and information can be identified as
basic components to achieve participation and to develop responsible behavior on
solid wasle with regard 1o health and the environment.

With the exception of isolated demenstrative expericnces, ¢.g., solid waste separation
at public buildings which is done by the DGSU, it is not frequent to find programs
which have considered the sensitization of parlicipants through inductive talks and
cducation which can instruct them to appropriatcly manage solid wasle scparation.

A crucial factor that precludes the population from joining consciously and
voluntarily a SWM program is the limited environmental cullure.  This limitation
docs not allow residents to weigh the negative effects that waste can have on their
health and the environment (water, air, and soil); this is even more critical in the adult
populalion who have just received general knowledge on the lopic.

During the recent years, school educational programs have included environmental
care issues; even some good quality primers and books have been produced.
Although it is correct that study ptans consider confinuily on dealing with the
cnvironmental topic throughout six years of primary education, good habits to
appropriately deal with SW cannot be insiilled into childien if this is only taught
theoretically for onc year. Classroom leaching should be complemented with
demonsirative practices, such as visits to cleansing scivice, S/Ps, transfer stations and
sanitary tandfills. Even if it is true that education of new generations will give
posilive pcimanent resulls, this does not exempt today’s adults from responsibility.

It is cvident that little information and training has been given to the GDF cleansing
workers; contractors at the transfess slations, S/Ps, haulage and sanitary landfill;
informatl workers, sweeping and collection volunteers; on issues such as health,
environmental protection, occupational health and safety.  This situation should be
rectified,

Furthermore, it is necessary to provide fraining and tools to the GDF unils in charge
of supervision and control of an cver increasing number of contractors from the
private seclor.

In other words, a public education program cannot be only limited to the
indispensable task of promoting cleansing and hygienc among the population but it
should also be able to fill some voids, for example, citizen participation, information,
training and the updating of personnel linked {o the cleansing service inside and
outside the GDF.
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b. Guidelines to Develop an Educational Program

An e¢ducational program largely depends on human activitics and other cultural
activities, in addition to wvalues and existing perceptions among the different
components of the urban socicty. The following guidelines are preliminary; keeping
always in mind that a community education program will have to be developed in
detail by the GDE, with the assistance of Mexican professionals with vast experience.

b.1  General Objeclives

* To promote within the DF citizenship an eavironmental culture so that cach
resident assumes his/her corresponding responsibility as a solid waste gencrator.

b.2  Specific Objectives

1. To cducate the wasle gencrators on appropriate solid waste management
practices and the negative impact on health and the environment derived
from the inadequale management of SW.

2. To promote the current environmental educational program in schools, with
an ecmphasis on adequate SWM along all school levels.

3. To promote the solid wasle separation at source and the reuse of separated
materials.

4. To encourage wastc minimization by reducing packages and crates al
industries.

5. To inform permanently the community of new projects, proposals, or
changes on the cleansing service provided by the GDF.

6. To train and to update personnel working for the cleansing scivice of the
GDF as well as those working outside the GDF, but linked to the service.

7. To encovrage community participation in SWM and 1o promote closer links
with the GDF.

b.3  Components and Scope
i. To Educate the Population on S\WM

This component aims (o raise cilizens’ consciousness with respect to solid waste, to
let them understand that they arc all waste gencrators, and to put responsibility for
appropriale management of their own waste. Some important points of the
educational component are the following:

* To raise conscience and awateness on urban environmental issues and benefits

derived from a cleaner environment.
~» Relation between inappropriate SWM and the incidence of somc type of
diseases (typhoid, paratyphoid, hepatitis, respiratory diseascs, cholera).

* Harmful fauna proliferation (rats, flics, cockroaches, mosquitoes) which are
vectors for {ransmissible diseascs.

* Pigs arc often fed wilh waste, withoul any control. This situation can affect
the heallh of persons who consume infected pig meat.  {cistercosis, teniasis).

* Acute and chronic discases which are derived from being cxposed to loxic
subslances contained in the waste (detergents, batteries, heavy mctals and
others).

* Waler, air, and soil contamination duc to inadequate S\WM.
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* Rational use of non-rencwable natural resources.

¢ Need to minimize solid waste generation.

* Communily participation to achicve the “threc Rs” objective: solid waste
reduction, reuse and recycling.

ii. Encourage Current School I'rogram on Environmental Education

When promoting aspecis related to SWM through the environmental education within
the school program, il is intended to generate new habits among children who will
multiply this knowledge once 1they reach their adulthood.  Even though
environmental education within the school program (through the six years of primary
cducation) is well structured, including good qualily primers and books, some
proposals arc presented next to encourage the children education on adequate SWM.

* The cffort to instruct continuously on SW within the environmental education
program during cach one of the six years of primary education, not only during
third grade as it currently takes place. A bchavioral change regarding the
appropriate management of solid wastes requires a tong process.

¢ Cleansing, more than any other public service, depends fundamentally on
individual and community behavior.  As such, this service should be known in
more detail. Consequently, theoretical courses should be promoted along with
demonstration visils to the cleansing department of the GDF, transfer stations,
S/Ps and (inal disposal sitcs,

« Jtis nceessary to complement leachers’ lraining on this field, specially for those
teachers covering Natural Science and Civic education, which are subjects
linked to this issue,

* To incorporate, the fourth R, Responsibility of Citizen, into the educational
programs in addition to the three Rs.

iit, T'o Premote Waste Separation at the Source:

* Nced to minimize solid waste gencration.

* Rational use of non-renewable natvral resources.

* Aller sensilization and community educalion take place, solid waste separation
at the source will be promoted for ils utilization.

* Promotion of separated waste at the DF should correspond to technical
decisions made in regard lo collection, destiny, and commercialization of the
materials segregated.

* To inform the community on the advantages related (o separation and utilization

of waste.
B

4 Optimization of collection operation
4 Reduciion in the use of non-renewable resources.
# Expansion of sanitary landfill life span.

* Emphasis should be placed on hazardous waste separalion at the source.

* Training should be provided to personnel in charge of the collection of
separated material.
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iv.

vi.

To promote the use of items made of recycled matcerials,
Promote Waste Minimization of Packages or Crates

To promote and reinforce regulatory laws on the minimization of packages or
ceates.

To promote package and crate minimization during the production process as
well as during ils ulilization  This will be done with the help of the INE and
Chambers of Industrics.

To negotiate with the authoritics about granting cconomic and/or fiscal
incentives (o industries which take part in waste minimization programs.

To Inform the Community Permanently
‘The GDF should inform about:

¢ Change of collcction frequencics and schedules

% Stop poinls for collection vehicles

¢ The use of containers and bags in houses and acceptable procedures during
collection.

¢ ‘The use of wastc boxes in public roads and areas.

The organization of the cleansing service in the GDF (DGSU and delegations)
as well as works donc refated to: sweeping, collection, haulage, material
sclection and final disposal.

DGSU’s complaint offices and delegations where neighbors can cxpress their
complaints about the defliciencies in the service; these complaints can be
expressed personally or by telephone.

Training
Training and updating GDI’s cleansing service personnet.
To cooperate in training workers of contractors and informal waorkers,

To preparc a set of prevention and risk control instructions for environmental,
occupational and health problems which could be derived from inadequate
SWM; it will be targeted to the workers’ sector.

To take into account the outfit and personal protection elemenls required for the
usc of DGSU worker and conlractors as shown in Table G-26.
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Table G-26: Clothes and Elements for Personal Protection and Use
Element | i ) Purpose
Sccurity foolwear To prevent injuries to the fool.
Security helmet To prevent injurics to the head from objects that fall oul.
Gloves To prevent injurics from sharp objects, chentical and abrasive wastes.
| Reflecting jacket For works in public roads, compulsory in night shifts.
Rubber boots To prevent wet feet (ankle boots are recommended).
Work clothes _j Forall workers.
Walerproof suil For rainy days.
Facial prolection To prevent eventual splash and patticles.
Mask To prevent workers form inhaling toxic elements and dust.

vii.

To Promote Community Participation in S\YWM

Because of the intrinsic characteristics of public cleansing, it is indispensable that
citizens become involved positively.  Consequently, an appropriate behavior related
to solid wastc is closely linked to civic conscience for human living. Adequate
SWM is part of every citizen’s rights and duties.  Community participation, among
other things, refers to:

b.4

Communily participation actions: solid wasle minimization, scparation at
source, management at source of origin, reuse, recycling and others.

Close supervision by the Comimunity of the services provided by the GDF
{sweceping, haulage, and solid waste final disposal), so that they are rendered
satisfactorily.

Monitoring so that society’s components fulfill the regulations and provisions
on SWM and cleansing in public roads.

To inform the office of complaints in the GDF about infractions or failures in
SWM in public roads.

Active participation of the associations of residents and other groups within the
communily structure and the civil sociely in the community education program.

Educational Program Phases

The different components of the educational program would have the following
phases:

Sensitization phase: This phase creates effective conditions so that citizens can
perceive SWM situalion in the DF as a real problem.  Citizeas are part of the
problem and solution.

Information phase: This phase spreads the information to the different types of
service recipients to whom the component on education program about SWM is
fargeled. ‘

Education phase: This phase intends to cause internal behavioral changes in
order to make SWM sustainable. This phasc includes: training and updating
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human resources working in the SW arca; education at the school tevel;
communily participation in all different cleansing projects, cte.

+ Evaluation phase: This phasc asscsses the program annually and the attainment
of goals at the cnd of the project.

C. Execuling Unit Pregram

The Environmental Depattment (SMA) of the Government of the Federal Districl is

’{s%“ planning the creation of a General Direction for Environmental Education, which wil
= be aiming at educational subjects on air, water and soil, and solid waste ilems will be
developed too within this context.
Currcatly, representatives of the General Ditection of Urban Services (DGSU), that
belongs to the Depariment of Works and Services, integrate the Executive Commitlee
called by the SMA, in order to promotc coordination and intcgration of the increasing
efforts by the GDF on environmental education.
o, Programming
1. Constitution of Executing Unit: 1999
2. Preparation of Plans and Projects: 1999
3. Projects Begin: 1999
4. Execution of Projects: 2000-2010
5. Evaluation: Yearly until 2010
£ G.3 Projects Cost Estimates

This section estimales costs of projects that are required in the master plan. They arc
as follows:

1} Verlical expansion of the existing landfill (Etapa IV)
2) A new landfill development (Etapa V)

3) Composling plant

4} O&M cost of transfer stations and transport

5) O&M cost of selection plants

G.3.1 Basic conditions

a. Design Conditions

The preliminary design of the projects was conducted based on the wasle amounl
from 2001 to 2010 eslimated in a previous section.

a.l Key Design Data

* ASG (apparent specific gravity) of wasic afltes compaction in landfills:

800 kg/m®

* Operation time of the landfills 24 hours/day
365 days/year

* QOperation time of the composting plant: 8,000 hours/yecar
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a.2  Service Life
* Trucks and heavy equipment: 7 years
* Building and civil works: 30 years
a.}  Remaining Life Year of the Existing Equipment

It was assumed that the remaining tife years of all the existing cquipment would be
expired until 2000, then, new equipnient would be purchased in 2000 for the projects.

ad  Operation Schedule

It was assumied that the operation schedule of the facilities would be as shown in
"able G-27.

Table G-27: Operation Schedule of the Facilities
2001 | 2002 | 2003 | 2004 | 2005 |2006 | 2007 |2008 | 2009 |2010 [
Elapa IV |—-lf | | *

FlapaV
Compost

a5 Waste Amount Forecast
» Landfiils

The forecast of waste amount disposed of in the landfills from 2001 to 2010 are
shown in Table G-28.

Table G-28: Waste Amount Forecast

Year Total . Etapa IV , EtapaV s
1000 ton | 1000 m 1000ton | 1000m™ | 1000ton | 1000 m

2000
2001 3,876 4,845 3.876| 4845 -
2002 3.609 4,511 3,608 4,511
2003 3,493 4,366 3,493 4,366
2004 3.385 4,231 3.385 4,231
2005 3373 4,216 3,373 4,216
2006 3.358 4,198 3,358 4.198
2007 3,340 4,175 3,340 4,175
2008 3,321¢ 4,151 3,321 4,151
2009 3300 4125 3,300 4,125 _

| 2010 3,278 4,098 3,278 4,098
Total 34.333 42,916 17,185 ] 21,482 17,148 21,434

» Composting Plant

The forecast of compostable waste amount in 2010 is 431,000 ton/year.
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1)

b. Conceptual Design
b.l  Vertical Expansion of the Existing Landfill (Etapa IV)

The height of the existing landfill is 8m from the ground. The landfill will be
expanded to 24m from the ground verlically. Phased landfilting will be executed
every 8m. The estimated capacity of the expanded part is about 26 million cubic
meter.

The major contents of this project are shown in Table G-29.

Table (G-29: Conceptual Design of Etapa IV

tems Facilities

Vandiil capacity 25,849,0000'(20,679,000ton) is available for waste disposal.

Access at Om elevation
outer road: 8,285m (cxisting)
inner rozd: 26,675m (exisling)
at 8m clevation
outer road: 7,075m
inper road: 19,623m
at 16m elevation
outer road: 5,160m
inner road: 6,453m

Leachate management I eachate extraction wells

conerele pipe with 660mm diameters: 24 nos.
Leachate extraction pumps: 24 nos.
Leachate cotlection lines

at Om elevation: 20,675m

at 8m clevation: 26,708m

at 16m elevation: 11,613m

Landfill gas management Gas extraciion wells

concrete pipe with 600mm diameter: 198nos.
Gas extraction pipes - PVC200

at 8m clevation: 141 nos.
L at 16m elevation: 102 nos.

Surface water managen? ent Daily/iniermediate soil cover: 30cm depth (Conlpogl.};‘éi;ﬁ;aaﬁi_

Monitoring Monitoring items:

-selilement of the landfill
-leachate quality
-landfill gas qualily

Aesthetic design Mobile screen

Dailyfintermediate soil cover: 30cm depth (Compost is also usable.)
Closure and post-closure Final soil cover: 60cm depth

Greening by seeding the final cover with grass
L andfil] equipment Bulldozers (300hp class): 4 nos.

Sprinkler trucks (13,000liter class): 2 nos.
Excavatars (85hp class): 2 nos.

b.2 A New Landfill Development (Etapa V)

It was assumied that the site being available for the final disposal activities will have
256 ha, the arca usable as a landfill arca will be 194 ha and completed landfill height
will be 24m. Phased landfitling will be executed every 8m as well as the existing
landfill. The estimated capacity of the new landfill was aboul 24 million cubic meter.
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Table G-30: Conceptual Design of Etapa V

| Facifties

] ltems
Area '

Site area: 256ha
Filling arca: 194 ha

Landfill capacity

29,032,000m°(23,226,00010n) is available for waste disposal,

Access

Access road: 605m
Ring road: 5,950m
at Om elevation
outer road: 5,950m
tnner road: 19,155m
al 8m elevalion
outer road: 4,878m
inner road: 11,743m
at 16m clevation
outer road; 3,854m
inner road: 3,991m

Waste iransport conlrol
facilities

gate: 1 (existing}

weighbridge: 2

tire washing pit: 1

site office: 1

garage: 1

car park:1

parking area for heavy equipment and/or storage yard: |

Leachate management

1.eachate exiraction wells

concrete pipes with 600mm diameter: 15 nos.
Leachale extraction pumps: 15 nos.
Leachate coillection lines

at Om clevation: 25,105m

at 8m elevation: 16,621m

at 16m elevation: 7,845m

L andhli gas management

Gas extraction wells

concrete pipes with 600mm diameter: 116nos.
Gas extraction pipes - PVC200

at Om elevation: 118 nos.

at 8m elevation: 91 nos.

al 16m elevation: 55 nos.

Surface water management

Daily/intermediate soil cover: 30cm depth {Conipost is also usable.)

Monitoring

Monitoring itemis:
-setllement of the landfill
-leachate quality
-landfill gas quality
-groundwates
-sufface water
Monitoring facilities
-monitoring welk: 4 nos.

Aesthetic design

Mobile screen
Dailyfintermediate soil cover; 30em depth (Compost is also usable.

Closure and post-closwie

Final soil cover: 60cm depth
Greening by seeding with grass

Landhil equipment

Bulldozers {300hp class): 4 nos,
Sprinkler trucks (15,000liter class): 2 nos.

Excavators (85hp class): 2 nos.
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b3  Composting plant

The forecast of compostable waste amount is 431,000 tonfyear. ‘The operation time of
the ptant will be 8,400 hoursfycar, Then, required capacity of the plant will be about
1,230 ton/day. And, it was assumed that required area for the ptant will be 36 ha.

(431,000 ton/ycar) / (8,400 hours/year) x (24 hours/day) = 1,231 ton/day
Approximately 1,230 ton/day

o

C. Exchange Rate

The following cxchange rale as of October 1998 was used for the cost estimation.
US$ 1.00 = 9.1 pesos

d. Unit Cost

Collected costs of material, construction and personnel are listed on Table G-31. The
main information source of the costs was DGSU.

Table G-31: Personne), Materia! and Construction Unit Costs

Unit cost

. - i - Foreign
Description Unit Bomestic Portion

Podion (pesos) (USS)

PersOnnel e
B T e e e et

§ engineer
~HE7 sde manager

_driver, operalos mecha

“collection worker, aborer,watchmen oo e ) e
..Eadhwork [S—— cernsanernienmnmem e e
__mach eexcavamn 200m:ranspon and s'ockpmng of so:! m?

_cons!ructuon ot embankment machtne fnhng and mrriparlsng oi sod T
Stsyntheticliner HOPENGAMM i
Stsyothelic linet (OPEYE2MM e o ST

_Instaltation of synthetic liner (HDPE} r.*lrnm m?
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Unit cost

- . . Forelgn
Descriplion Unit Domeslic Porion

Podion {pesos) {US$)

stuppremied conceto2aokgret b o L gee]
Roadwork
Sip hot-mix asphalt road pavement (1 = 0.1m)

oS ] 100,000
e N B0

GieSeloll et | R
Gasolng e o ST e
Grushed rock Lam)
L SO SST SRR NSO VORI -:" 2t NS
reinforcing bar ton 2.000

Note : s supply of material, I: transpod, p: placement

G.3.2 Cost Estimation

The costs that are examined here are basically what will be needed from 2000 to
2010. '

a. Yertical Expansion of the Existing Landfil! (Etapa 1V) %

The estimated total cost for the vertical expansion of the existing landfill is US$
29,860,000. The cstimated unit cost per ton of waste is US$ 1,74 /ton.

Table G-32: Investment Schedule for the Vertical Expansion of the Existing
Landfili
Unit: US$ 1,000
item ] Cosls
Initial invesiment (1999 - 2080) 8,233
O&M {2001-2010) 21,627
Total {1999 - 2010) 29,860

Table G-33: Unit Cosls of the Vertical Expansion of the Exisling Landfill

Tolal cosis US$ 29,860,000
Disposal amount of wasle 17,185,000 ton
Unit cost per ton of waste US$ 1.74 fion

b. A New Landfill Development (Etapa V)

The estimaled total cost for new landfill development is US$ 42,249,000. The
eslimated unit cost per ton of waste is US$ 2.406 /lon.
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Table G-34: Investment Schedule for a New Landfill Development
Unit: US$ 1,000

KOKUSAI KOGYQ CO., LTD.

ltem Costs
[nitial investment (1999 - 2001) 12,708
O & M (2002-2010) 29,541
Tolal (1999 - 2010) 42,249

Table G-35: Unit Costs of the New Landfill Development

Tolal cosls USS$ 42,249,000
Disposal amount of wasla §7.148,000 ton
Unit cost per ton of waste US$ 2.46 flon

Composting plant

Table G-36: Investment Schedule for the Composting Plant

item

Costs (US$ 1,000)

Intial investment (2001 - 2003)

5,304

0 & M {2002-2010) | Personne, fuel, power supply, etc. $3,206 |
Total costs 18,600
Composting plant input amount (2002 - 2010) __3,584,0001on

Unit cost {total costs/ total input}*

USS 6.19 /lon

Nole ®;

Summary of the Costs

Unit cost per ton of organic material input

Table G-37: Summary of the Costs

Unit: US$ 1,000
Item Etapa IV Elapa V Composl Total
Initial investment
(1999-2003) 8,233 12,708 5,304 26,245
0O &M (2001-10} 21,627 29,541 13,296 64,464
Total 28,860 42,249 18,600 90,709
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Table G-38: Summary of Investment and Operation and Maintenance Cost

, - , Uit : USS 1,000
i,;_:“‘- Year | ygs | 2000 I 2001 | 2002 | 2003 | 2004 ] 2005 | 2006 | 2007 | 2008 | 2003 | 2010 | Tow
80 33
DDLSV 298
ﬁp el N 7.502
oP 8] - 3828 3509 [REEELEIRRIRSE] 21,627
N a8 | 3909 | as5| s3s{ 378 3s63| 20800
80 4
DBASY 3¢5
BEERAV ] con 1068
op 8 248 1 FRE01] - 5658 . 3827 BIRFACLT Rt A0T1 IERCIRIY
sPVicll | 41 204 | 4451 | 9,183 { 89553 | sees 234 301 | sg58| 3822 s 200 | 42249
Landfil total 74| 8404 8s570| 9730 9400| 9351 | s072] a210| 6108 | 4358 ) 3862 | 38641 72,409
80 50
PP 20
DDASY 344
Caomposting
faciity Con 3,478
Equiprment 2,745
OP 11,962
Total 50| "7a| azes | 1916 | toer | 133 | 1393 ] 1243 ) 1258 | 2497 | is | 1243 | 8600
:l::r:m" composting 133 | ss78 | 12328 | i1,676 | 11,327 | 10704 | 5415 | ss53 | 2460 | emis| sas2| s207 | soq
Notes: B8 /0: basic design, D,D : detailed design, Con.: construction, OP : operation, PiP: Pilot project,
SV : Supervision
¢ Operation and Maintenance Cost of ‘I'ransfer Station and Transport

Operation and maintenance (O&M) of the transfer stations and ransport cost the

DGSU  396,276,313pesos  in year
3,123,000ton/ycar.,

transker stations and transport.

1997, while its transport amount being
it derived 126.9pesosfton (13.94U3/ton) as the unil Q&M cost of

Q&M costs for transfer stations and fransport 11} the ycar 2010 are estimated based on
the above unit cost and estimaled transfer amounl in respective years (see Table G-
39).
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Table G-39: O & M Cost of Transfer Station and Transport

Year amol;?ng,;ﬁﬂ O8M Costlpesos) | O&M Costius)
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

f. Operation and Maintenance Cost of Selection Plant

Q&M costs for selection plants are categorized into five by IDGSU as shown in the
Table G-40. 1t is assumed that the costs irrclevant to the wasle input amounts ar¢
those of “cleansing”, “control of haimful fauna” and “transportation of persons”,
while costs variable in accordance with the changes of input wastes amount are those
of “technical control” and “operation of machincry and cquipment”.  The unit O&M
cosls in 1997 for the five categories are calculated from the costs and input amounls

recorded in that year.

O&M costs for selection plants till the year 2010 are estimated based on these unit
costs and cstimated input amount in respective years as summarized in Table G-41.

Table G-40: Present O&M Cost of Selection Plants (1997)

Bordo Poniente Aragon | Santa Calarina Tolal unit cost

{pesosfyear)  |(pesos/year)] (pesosfyear) |{pesos#yeat}|{pesosilon)*
Technical control 6,168,830 4,946,703  8,158,923| 19,274,456] 10.75
Operation of machinery and
ec[l)uipmenl Y 18,518,508 E,ISS,IBS 15,081,199; 56,754,875 31.65
Cleansing 1,970,149 2,350,199] 4,320,348 2.41
Contro! of harmiul fauna 3,457,591 2,471,316 9,747,536] 15,676,443] 8.74
Transporiation of persons 3,727.349] 2,453,741 6,181,090 3.45

35,337,857| 102,207,212

57.00

Tolal | 33,842,427] 33026928

Note:*  Tons of wasle input to the S/Ps.
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Table G-41:Cperation and Maintenance Cost of Selection Plants

| Operation and Mainlenance Cost (pesofyear)
nput amount Yoorat
VRO roniyean) Tig:ﬁgf‘ ‘ moaggs;?ynaﬂd Cleansing ha?r?\?f»rrollaﬂza T'S? 32?;0"::;0" Total  |Total Usiyear)
] equipment -
1997] 1,793245] 19274.456] 56,754.875] 4,320,348] 15676443] 6,181,000 102,207 212] 11,232,000
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] 4,320,000 15,680,000] 6.180,000| 95,886,000] 10,537,000
2002{  1,498,000{ 16,104,000 47,412,000] 4,320,000{ 15,680,000 6,180,000] 63,696,000] 9,857,000
2003] 1,367,000 14,695,000 43,265,000 4,320,000 15680,000| 6,180,000 84,141,000{ 9,246000
“z004]  1,163,000] 12,502,000] 36,800,000 4,320,000] 15,680,000 6,180,000{ 75491,000] 8,296,000
2005]  1,071,000] 11,513,000] 33897.000] 4,320,000 15,680,000 6,180,000] 71,590,000 7,867,000
2006] 993,000 10,675,000 31,428000] 4,320,000 15680,000] 6,180,000 68283.000{ 7,504,000
2007|  932,000] 10,019,000] 29,498,000| 4,320,000] 15,680,000 6,180,000] 65,697,000 7,219,000
2008]  887,000] 9,535000] 28074000 4,320,000 15680,000| 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] 26713000 4,320,000] 15,680,000 6,180,000 61,966,000] 6,809,000
G.4 Evaluation of the Master Plan
G.4.1 Technical Evaluation

It has been examined whether the technical systems proposed in the M/P are
compalible and enforceable in comparison with the technical skills maintained by the

GDF.

The technical systes proposed in the M/P mainly comprise:

* stepwise introduction of separate discharge and collection.
* cstablishment of monitoring and control systen: on transfer and iransport.
* improvement of material recovery satio at S/Ps.
* composting of organic wastes.

* vertical expansion of the Bordo Poniente Etapa IV disposal site.

* construction of the Bordo Ponicnte Ftapa V new disposal site.

a. Separate Discharge and Collection

Pilol projccts on 3-category separate discharge and collection have been implemented
since 1996. The pilot project in 1998 achieved separation ratio of 92%. It indicates
that technica! and empirical know-how on separate discharge and collection have
been accumulated in the DGSU. Therefore, it will be judged that stepwise
infroduction of the separate discharge and collection should be technically viable.

b. Transport Monitoring and Control System

Trailers assignment has an inlensive control with GPS monitoring by the DGSU,
however, transfer amount is individually controlied by respective transfer stations and
report formats are different from each other,

The M/P proposes that a single common format should be introduced for data
compilation and comprehensive monitoring of transfer amount, together with the
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G4.2

teailer assignment control, which has already cstablished the central monitoring and
control system.

The DGSU already reserves technical capability of central monitoring and contro! on
traifers assignment. By developing the existing control system (on lrailer
assignment), another contro! {on transfer amount) will be realized.  This proposal in
the M/P is surcly judged as a workable measue.

. Improvement of Selection Plant Recovery Ratio

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

d. Composting

The DGSU is currently operating a small windrow compost plant for processing the
gardening wasles (e.g., proncd tree branches and grasses), and the compost products
are with satisfactory quality. It praves that the DGSU already reserves technical
capabilily on operating a windrow composting plant. Therefore, in utilizing and
developing the DGSU’s technical capabilitics on composting, the proposal in the M/P
i.c., composting of separated organic wasles, becomes viable.

€. Vertical Expansion of the Bordo Ponicente Etapa 1V

‘This proposal in the M/P is in line with the current technical practices of landfill
operation by the DGSU. 1t is judged that the DGSU could comply with the technical
requirements of this proposal.

f. Construction of New FKinal Disposal Site (Bordo Poniente Etapa V)

Etapa V is proposed to be constiucted with the same technical components as what
are employed in the present landfill (Etapa IV). Therefore, it is obviously judged
that no technical problem is foreseen.

Financial Evaluation - In Search of Project Affordability

The analysis and the work deliverables in this subsection are focused on the
assessment of (i) the cost of solid waste management currently in place, (5i) the
finance needs associated with the possible institulional alterpatives and funding
sources, and (iii) fiscal impacts on DGSU. This brings aboul the sequential
discussions and possible prioritization of the implementation alternatives under the
binding conditions of cohecrent constraints of macro-discquilibrivin that Mexico
currently faces and corresponding fiscal positions of GDF.

Immediately following the initialing remarks, a summary of macro management of
the economy as well public finance in the country and the DF, and the change in
budget atlocation to DGSU is provided in G.4.2.1 in a bid to articulate the financial
environment where the project takes place. The discussion on the cost accrued to the
current solid waste management (SWM) in DF is shown in C.6.5 in Amnex C to
articulate the financial background of the project. In E.4.1 in Annex E, affordability
analyses that seck for the sizes of fund outlay of avail and affordable for DGSU
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during the Master Plan period are prepared on a sct of presumptions being taken for
quantitative analysis while incorporating the infonnation on the instilutional,
technical, and macrocconomic scgments of the prospective project, as appropriate. In
the subsection of G.4.2.4, the conclusive temarks on the financial affordability of
DGSU t1ake place in connection with the alternatives of self-reliance on the budgetary
arrangement within GDF and the possible involvement of the private sector in fund
conlribution to the public service in concern.

The detailed analyses of macro manageiment of the cconomy in the country and
regional economy in DF, as well as the analytical framework, model configuration,
and the assumptive parameters in use for the affordability analysis are set forth in
Data M of the Data Book.

G.4.2.1 Macro and Reglonal indicators of Economy, Public Finance in DF, and
Budgelary Segment of DGSU

a. Recent Trend in Economic Performance

With jitlcrs over Russia and fears that Venezucla could be forced to follow Moscow’s
lead and devalue against the US currency, the shock wave swept Mexican and other
Latin American markets in the end of August 1998. The Mexican peso, battered 10 a
new historic low of 9.78 per dollar on 21 August 1998, was being quoted at a shiver
under 10.0 to the US cureency at the international airport foreign exchange booths
over the weekend, while culminating in a sharp outflow of funds and raising the
prospect of further hemorrhaging. Provided that the tzead in the finance markets liners
for sometime to come, imports become costly, forcing local prices upward. With this
in view, few analysts foresce inflation coming in below 14 percent for 1998, while the
government has thus far declined to revise the country’s inflation target of 12.0
percent for the same year. In the financial market, the benchmark 28-day government
treasury certiftcates {cetes) rose to 36.94 percent, a dramatic 978 basis point leap, on 8
September 1998 to a 28-months high, while the stock market {Bolsa) IPC index rose
for a sccond day and the peso remained unchanged at 10.26 per US dollar.?

In the meantime, the government seems currently nor ready for market intervention by
way of injecting more dollars from the reserves (o suppori the exchange rate. Also,
the government has already been forced to cut $4 billion in spending from its 1998
budget due to the 10-year lows of crude oil prices. Oil prices bave nol yet recovered to
the point that would allow Mexico to avoid further budget adjustments. Noanetheless,
Under-Secretary for Revenue is quoted as saying that the Ministry of Finance has
virtually ruled out fusther budget cuts this year because the 1999 budget has to be sent
to Congress by mid-November.

Mcanwhile, the government announced a macroeconomic scenario in November
1997, pamely, the National Program for Financing Dcevelopment 1997-2000
{PRONAFIDE), thus setting forih the policy framework for the remaining period of
the administration currently in place. The program articulated an explicit statement of
principles, coupled with a quantitative baseline scenario, for policy makers (o adopl
over the 3-4 year period ahead in a bid to maintain a stable macroeconomic
environment in the country. The baseline scenario envisages a gradual return of GDP

* Source: The News, 9 Scptember 1998
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growth rate of 5.6 percent at the end of the period, led by exporls and investment,
while consumption picks up at a leisurely pace. Inflation is targeted to keep on a
declining path, while falling to 7.5 percent by 2000 {rom 15.7 percent in 1997, In line
with the increase in foreign savings to 3.2 percent of GDP, gross domestic saving is
cnvisaged to reach 22.2 perceat of GDP in 2000, both arising [rom 1.6 percent and
20.6 percent of GDP in 1997, respectively. Current account deficit in 2000 is
presumably benchmarked at US$15.3 billion arising from $6.0 bitlion in 1997,
whereas the public sector deficit downsizes to 0.3 percent of GDP from 0.5 percent
g during the same time framework.”

Table G-42: Key Economic/Social Indicators®

Public Expenditure as per GDP (1997, eslimate) 231% |
Central Gov. Fiscal Delicit as per GOP (1997) -0.5%
Current Account Batance as per GDP (1997) -1.7%
Debl Service Ralio (1997, estimale) 313%
Population Growlh, {(Annual Average 1993-97) 252 %
Poputation Growth, {End of Period, 1997) 1.7 %
Compensation of Employees as % of GOP {Current, 1995) 31.1%
Unemployment Rale (December 1597) 28%
Income Share of Richest 20% (1992) 556 %

Chronological change in the macro indicators is illustrated in Figure G-11.

g

* To be noted that macrocconomic variables as given in PRONAFIDE are presented not as forceasts
but rather as trend evolutions that serve as a beachmark, while developments from one year to another
could fluctuate around the baseline. {Ref: OECD, Economic Surveys 1998, Mexico, 1998, Banco de
Mexico, The Mexican Economy, 1998, June 1998)

® (Sources: BIU, Cotntry Profile, Dec 1997, Instilule of Intesnational Finance, Mexico Economic
Report, Feb 1998, World Bank, Country Assistance Strategy, Nov. 1996, QECD, Economic Survey
1998, Mexico, February 1998, Banco de Mexico, The Mexican Economy 1993)
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Figure G-11: Chronological Change in Macro Indicators, 1890 - 1997

b. Regional Economy in DF

On the economic front, the nominal Gross Regional Product (GRP) was $ 97.0 billion
in 1997 while accounting for 24.1 percent of the aggregate supply of the country. As
regards the industrial structure, liftle contribution has been made to GRP from the
primary sector that comprises the Agriculture and Livestock, and the Mining sub-
sectors. With the total population of a little less than 8.5 million (9.3 percent of the
country’s total population), the nominal Gross Regional Product (GRP) per capita of
DF was abowot $11,426 in 1997 which slands at around 2.6 times higher than the
aggregale national products per capita. Annual growth rate of GRP in average over
the period of 1990 through 1996 was 2.1 percent, whereas that remained 3.5 percent
during the period of pre-currency crisis in the end of 1994,

State profiles in numerical and visual information are attached in Data M of the Data
Book, respectively.

c. Public Finance and Debt in DI

The DF government budget coinciding with the ealendar year comprises recurrent
revenue and expenditure with no “development budget” being stipulated explicitly in
the official documents. Current revenue sources for the DFF government pertains to (i)
own reveaue and (i) confribution from the Federal government, with the line items of
the former including (a) Taxes (hupuestos), (b) Service Fees {Derechos), (c)
Contribution not included from Federal Government (Contrubuciones no
Comprendidas), (d) Products (Productos), (¢} Good Use (Aprovechamientos), (I)
Debt Carry-Forwards from Previous Year (ADEFAS), and (g) Othess (Otros
Ingresos). The latter pertains to (a) contribution for improvements {Contribuciones de
Mejoras), (b) avxiliary items of contribution (Accesorios de las Contribuciones), (<)
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federal tax revenue share (Parcipaciones en Ingresos Federales), and (d) share duc to
coordination aclivities (Participaciones por Actos de Coordinacién). Of the funds
transferred from the Federal government, tax revenuc shates (participaciones)
transferced from the Federal government conslitutes the major source of income for
DG government and other local (slate and municipalily) governments as well.

Inclusive of all sources of funds as noted above, gross revenue of DF for the fiscal
year 1998 is set at P, 38,712 million arising from respeciive of P. 31,105 million, P.

S 25,097 million, and P, 18,153 million in 1997, 1996, and 1995, with the average
&+ annual growth rate of 28.7 percent in nominal term.” The share of own revenue has

slightly been downsizing over the same period from 60.3 percent in §995 to 554
percent in 1998. Amongst the sources of own revenue of DF, Taxes dominates with
21.0 percent of the gross revenue, followed by Others, Products, Service Charges,
Debt from Previous Year, Good Use, and Contribution not Included with 13.2
percent, 9.2 percent, and 9.1 percent, 1.5 percent, 1.4 percent, and 0.0 percent
respectively. Tax revenue sharing transferred from the Federal government accounts
for 34.9 percent in 1998 and has been somewhat declined from the highest 42.2
percent share in gross revenue in 1996. The balance amongst the transfer items is
shared by Share due to Coordination, Auxiliaries; and Coatribution for
Improvements accounting for 7.7 percenl, 1.6 percent, and 0.4 percent, in that order.

Overall expendituze of DF compriscs three pails, vis-a-vis, expendilures of DF
government, transfer expenditures to Delegations, and expendituzes for semi-state
entities. In 1998 gross fiscal expenditure was P.42,574 million of which DF
governmen!, Scmi-state Entities, and Delegation accounted for 60.6 percent, 23.9
percent, and the balance 15.6 percent, while arising from P.33,566 million, P. 27,664
million, and P.19,865 million in tespeclive of 1997, 1996, and 1995. As regards the
expenditure aitributed solely to the DF government, it grew annually 28.9 percent in
nominal terms with P.17,682 million in 1995 te P.25,784 million in 1998. Budgct
deficit of DF of P. 3,862 million, or around respective of 0.47 percent and 0.1 percent
of GRP and GDP in 1997, was financed by public borrowings (deuda publica), as
detailed in the ensuing sub-section.

As of the end of fiscal year 1997, the aggregate amount of external debt of DF
government was P.11,786 million which was equivalent to around 0.36 percent of
GDP. In a bid to round oul the fiscal gap in 1998, the Congress of the Union
authorized DF, as per the Article No.2 of the Income Law for the Federation and the
Income Law for the District of Federal {DF), to exercise a net borcowing of P. 7.5
billion at maximum.® With this, the consolidated debt has since the end of 1997

7 DF revenue in real tesm is declining while considering the high level of inflation during and post-Peso
crisis period of 1995-1998.

# Reference: Instituto Nacional de Estadistica, Geografia, € Informética (EINEGI), Report on the status
of public debl of the Federal District government is to be submiited to the Congress of the Union three
times a year in compliance with what is set forth in article No. 73 scctions VIl and §22, Letter Cof the
second base, and Letter F of the Constitution of the United Mexican States; in article 67, section XV of
the Statute of the Government of District of Federal; in anlicle 23 of the General Law on Public Debls
of the DF Government. Also, SHCP has a judicial obligation (o submil a teporl, inter alia, fnfornies
sobre Ia Situaécién Econdmica, las Finanzas Pitblicas y la Dewda Pitblica, Wo Congress for review on
the evolution of the economy, public finance and public debts that contains statistics regarding income
and expenditures taken place over the quarler within 45 days afler the end of a quarter. Annual report
of public account (Cuenta de fa Hacienda Pitblica Federal) is also due for revicw by Congress.
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grown by 1.97 percent reaching to a total figure of P.12,019.9 million, or would be
0.35 percent of GDP’,

Financial healthiness of entitics is a function of an expense accrued cach year but also
the share of debt scrvices oul of the funds gencrated in a year. Viewed in this light,
debt service ratio (DSR) is highlighted as a proxy index 1o represent soundness in
financial management. With P. 2,609.4 million of debt service authorized by
Congress for the year 1998'°, DSR in terms of the whole revenue and own revenue
worked out 6,7 percent and 12.2 percent, respectively. Of the authorized debt service,
P. 1,907.9 million"’, cquivalent to 73.1 percent of the aggregate, is set forth to meet
interest payments in the year.

d. Budget Allocation to SWM

In nominal terms, fund allocated to SWM in DF increased in average by 17.8 percent
annually arising from P. 950.2 million to P. 1,560.4 million. Of this, the budget of
DGSU grew 10.0 percent in average with P. 742.1 million in 1997 to P. 992.1 million
in 1999. The remaining balance was [unncled to the Delegations. With the general
price hikes that took place in the countey in vicw, the budget for SWM in DF virtually
downsized."

G.4.2.2 Conclusive Remarks

The proposed sector inveslmentl plan, which covers a wide range of activilics
concerned with the beautification of the environment and prevention of human health
damage, is to efficiently and effectively improve the solid waste management service
needed for the plan. Fhis is because:

* the annual revenue of the DGSU in 1997 was 742.1 million pesos (US$ 81.5
mitlion)

* the expenditure used for the O&M of the present land[ill (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

+ the DGSU’s annnal revenue in 1999 is estimated 1o be about 992.1 million
pesos (US$ 109.0 million)

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

* US$ 15 million can cover the estimated largest annual expenditure of USS 12.3
niiilion for the priority projects in 2001.

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

? Assuming 5 percent of GDP growth in 1998 in nominal terms.

1 Source: HACIENDA, Informes sobre la Situacion Economica, las Finanzas Publica y Deuda
Publica, Acciones y Resullados del Primer Trimesire de 1998, May 1998

" Source: Cuenta Publica del DF 1998

12 Inflation rafcs as bom out by the change i the consumer’s price index (CPI) are 52.0 percent, 27.7
percent, 15.7 percent in 1995 through 1997, (Source: Banco de Mexico, The Mexican Economy 1998)
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G.4.3

Gaa

Economic Evaluation

With the incremental supply of cfficient and cffective services for solid wasle
management in the region, the prospeclive investment plan is the least-cost and
cavironmentally sound solution to mitigale sanitary and ambicnce degradation and to
cnhance the habitat and financial basis that is conducive to an improved tevel of
people’s welfare and urban beautification. In addition, the project will help augment
both the availability and reliabilily in the provision of solid wastc management
services in DF, thus providing onc of the basic prercquisites for possible investment
programs from domestic and external resources and welfare growth therein.

Institutional Evaluvation

Institutionalization of SWM components (i.e. collection, sub-system, transfer stations,
transport, S/Ps, NIT and final disposal) should be carefully examined and proposed in
the M/P, in vicw of the Goals of the Master Plan, which aims to:

* proniote the cilizens’ health and well-being (including those who work for
SWM).

* implement cost-effective SWM.

* coniribute to environmental conservation.

a. Institutionalization Sequence

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

With respect to cost-cffective SWM, the instilutionalization process (from the
downstrcam) proposed in the M/P is recommendable. It will help to structure
prices for respective componenis of the SWM, and enablec the DGSU to start
monitoring the cost-effectivencss of respective components.

Since the NIT (supporled by citizens’ scparate waste discharge} and final disposal
sitcs play the key function to “contribute to environmiental conservation”, their
institutionalization proposed in the short tesm phase will be an appreciable
achievement in the M/P.

Therefore, it is a right decision that in the M/P the sequential transition is planned to
occur backward in the waste strcam, i.e. from downstream to upsiream.

b. Sufficient Time Allowance for Institutionalization
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 componcats at which a lot of people werk for SWM.

The institutional transilion showed in the M/P is, therefore, deemed to be
recommendable and perlinent to the GDIY
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G.45

C. Shiflt of the DGSU’s Role in the Longer Term

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 supervisor. The key requisites for the DGSU as a supervisor should include ihe
following.

* cncourage competition.
» monitor the activities of the service providers.
¢ regulate service quality.

As a result, an entire SWM system will be ensured to be fair and sustainable, and
satisfactory for the beneficiaries.

Social Evaluation
Social evaluation of the Master Plan is based on the following crileria:
a. Improvement of pubtic health

The improvement of public health of DF’s population is the main objeclive in the
M/P. Health benefits are being pursued through the following proposals by the M/P:

* A public education program aimed at fostering the proper management of solid
wasles by the DI population, which will prevent the negative impact on health
that might be caused by an inappropriatc management.

+ Improvement of the collection services so as o solve the shorlage of these
scrvices of some marginal population groups in squalter sciilements.

+ Establishment, operation and maintenance of Etapa 1V and V of Bordo Ponicnte
Sanitary Landfill to prevent the proliferation of vectors that may transmt
discases, as well as the possible population exposure to toxic substances in
garbage.

» Establishment of a leachate recirculation process at Bordo Poniente sanitary
landfill, which prevents the futurc pollution of the aquiter lying far beneath the
land(ill.

« Step-by-step introduction of the separation of wastes at the gencration source,
which will gradually educate the population in the internal-household sanilary
management of solid wasles.

b. Population’s well-being

The M/P proposals for the discharge and storage, collection, transfer stations and
transport, selection plants, new intermediate treatment and final disposal of solid
wastes will bring the following benefits for the population:

s With the public education program, the population acknowledges on urban
environmental issues, which in turn creates an cavironmental culture aimed at
the recognition of its responsibility as a generator of solid wastes.

+ Cleaner public roads and arcas.

¢+ Protection of landscape and natural siles.
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ey

Introduction of scparate collection thal will allow cleaner and tidier
management, without disturbing pedestrians and neighbors.

Noise and dust control at the transfer stations, S/Ps, NIT and Bordo Poniente
sanitary fandfill, which does not altect neighboring populations.

Promotion of the existing school eavironmental cducation program, focusing on
the insliflation of appropriate solid waste management since childhood.

Employment and Working Coudilions

The following are highlighted:

The ecxpansion and upgrading of Bordo Poniente sanitary landfill, the
implementation of a new Intermediate Treatment Facitity and sub-system
collection will constitute ncw employment sousces.

'The proposal for personnel’s training and re-fraining will bencfit the capacity of
workers and thus will increase the efficicncy of the service,

The progressive regularization of workers will be a goal that will beaefit a
substantial pact of the informal seclor.

The proposed supervision for the compliance of labor, occupational health and
industrial safety rcgulations by private contracted enterprises involved in SWM
will imply benefits for private sector workers, as well as the prevention of labor
conflicts that would affeet the course of the service.

During the implementation of the M/P, separation of recyclable material and its
further recovery would reduce the unit price of recyctable elements (with the
exception of cardboard, paper and aluminum), which in turn would bring about
a negative social impact on the pickers.

Participation and Sustainability

The public education prograin, along with the step-wisc separation program for
solid wastes at the source will initiate beneficial citizenry participation in the
DF’s SWM; this in turn will allow a close relation of population with the GDF.

Another benefit will be citizenship participation in the solid wastes’ Reduclion,
Reuse and Recycling purposes, which will also bring as a result a sustainable
environment.

Finally, the strict and clear supervision and control to meet the contract and
legal provisions will protect the population, GDF and the workers' interests.

Table G-43 shows the possible social benelits that can be achieved in the diverse
@ components of SWM if the proposals in the Master Plan are applied.
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G.4.6 Environmental Evaluation

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

* The satisfactory SWM service is sustained.

* The optimum location for final disposal site is chosen.
* Resource conscrvation is allempted.

* Environmental awareness of people is to be raised.
Separated organic waste is to be treated by composting.

These are {urther discussed below.
a. The Satisfactory SYWM Service to be Sustained

S\WM has been already effectively carried out in the D¥F. Most of wastes discharged
from houschotds are collected by the delegations. Even if wastes which are not
collecied by the normal operalion are disposed of at open spaces, they are cventually
collected by the GDF. Therefore, the negative effects which could be caused by the
uncollected wastes, such as health threat to the general public, odor, blackage of
drains, litters in rivers and aesthetically poor city environment, are considered to be
smali. Therefore, the M/P will dedicate for continuous provision of the satisfactory
SWM service to the public.

What should be reminded here is that the SWM service can never stop. It must be
P reliable and sustained indefinitely. In this sense, the M/P bears a significant
%a implication that the continuily of the SWM scrvice is ensured.

b. Lacation of the Fina} Disposal Site

The M/P proposes the verlical expansion of the Bordo Poniente Etapa 1V and the
conslruction of Etapa V. '

The development of a final disposal site is one form of land modification. It is
intensive geological manipulation which requires prudent investigation about possible
environmental impacls in advance, otherwise the cnvironment could be damaged
itreversibly, The most common and realistic measure to be taken lo avoid unneccessary
damages is selecting a site whose environment is less valuable and more resistant.

Considering this, the both locations appear to be the most suitable for final disposal
site development. They are within the ex-Lake Texcoco area where soil and surface
groundwater arc so saline that their usage is considerably restricted. Reusing the site
of Etapa 1V by vertical expansion should significantly reduce the environmental effect
that could be brought by development of other new final disposal sitc with the same
landfil} capacity.

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

C. Resource Conservation

Material recovery has been carried out in the DF mostly by the waste collection crew
and at the S/Ps. Their aclivilies are, however, largely driven by individual interest and
lack organization or a holistic view as a wholec SWM system.
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G.4.7

The M/P aims to transform such inefficienl matcrial recovery to a systemalic
approach towards resource conscivation by promoting waste scparation at source,
improving the S§/Ps and introducing a composting plant, Wastes are 1o follow
respective routes from their gencration points to the final deslinations according to
their categorics. Therefore, recovery efficiency and cost performance should be
significantly improved.

d. Public Environimmental Awarencss

‘The wasle separation at source is possible only if wasle generators, i.e. the general
public, arc encouraged to do so. This may require the GDF an enonmous effort, but
once people acknowledge the importance of the scheme, it is expected thal their
interest in environmental issues, not necessarily regarding only waste problems,
would be expanded. For example, they might be motivated to usc recycled goods, to
save energy, or to pay critical attention to the consumption-oriented sociely.

Only point sources, such as factories and power plants, have often been required to
have environmenlial conscientiousness so far. On the other hand, the environmental
awarencss of the general public is, if sufficiently raised, spatially dispersed and can be
a driving force for the good environment of the DI,

e. Introduction of Coemposting

A composlting facility is to be introduced as an inlermediate treatment of solid waste.
kIt will bring the following environmental benefils.

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

ii.  Acrobic decomposition generates less methanc gas, which is the most
cfficient contributor to the global warming, than the anacrobic landfill. It
should be noted that the high water table of the surface aquifer render the
landfilf cnvironment of the Bordo Poniente final disposal site particularly
anaerobic.

jiii. The output may be used as environmentally friendly soil conditioner to
promote vegetation. This will raisc environmental and aesthelic value of
the area, create a buffer zone around the final disposal site, or prevent a
soil dust cffect in the cx-Lago Texcoco area, depending on ils application.

Overall Evaltuation

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

Technically, the M/P was revealed to be appropriate taking into account of the current
technical level of the GDF. Institutional building and social approaches proposed in
the M/P were considered to well agree with the technical system and 10 be
reconmmendable. The implementation of the M/P was justificd environmentally with
positive perspeciives for the betterment of the urban environment.
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Financtally and economically, it was shown 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 socicely.

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

G.5 Phased Implementation Plan
The proposed implementation plan of the Master Plan is shown in Figure G-12.
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Master Plan Phase Phase 1 Phase 2 Phase 3
Short Term Mediom Tersn | _Leng Term
Souices Separation Syslem
SUB SYSTEM
DELEGATION
[ P fnpe AmountJ RS £ 3 Sé\{t«&\é.' §\\
* Separate Collection (2 calegories)
S N T N T T Ry

Facilities
Landtill Site Planning,
Bordo Design and
Poriente Construction
Etapa IV ; I PR
Vertical Qperation
Expansion)
Landfill Site Pianning.
Bordo and Design
Poniente
EtzpaV Construction

Operation —
Composting | panning,

and Dasign

Conslruction

Operation

Figure G-12: Phased Implementation Plan
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G.6

G.7

G.7.1

G.7.2

Selection of Priority Projects

‘The projects, which are planned to be consteucted in the short term (Phase 1: year
1999 1o 2001), i.¢., vertical expansion of Etapa 1V, new eslablishment of Etapa V and
a composting facility, should be selected as the priority projects of the Study.

Initial Environment Examination

IEE Qulline and Objective

The IEE (Ioitial Environmental Examination) of the proposed three projects, i.e. new
cstablishment of Bordo Poniente Etapa V, veddical cxpansion of Elapa 1V and
introduction of a composting plant, was attempted.

IGE is a process aiming to determine (i) whether detailed EIA {(Environmentat Impact
Asscssment) is required and (it) if so, what lypes of impacts should be fusther studied.
The former is often called “screening” and the latter “scoping”. Genetally, screening
is done by a competent authority according to relevant laws and regulations.
Therefore, screcning showa in this chapter should be intespreted as a process o have
a vision regarding on which project the EIA sivdy should concentrate during the
sccond study work in Mexico of the team. Thercfore, IEE has an objective to allot
available resources to scleeted problematic issues and to deliver the study as
efficiently as possible.

{EE Process

In Mexico, the guidelines issued by INE are available for the preparation of an EIA
report based on Article 9 and 10 of the EIA regulation'. Although they are focusing
on the projects which are subject to an EIA process at the national level, it is assumed
that most governmental bodies at local levels follow the same, or even less strict,
guidelincs.

EIA of Mexico is categorized into three modalities: general, moderate and special.
Moderate and/or special EIA reporis are required only when the authority considers,
by reviewing general EIA, that more precise EIA is needed. Al present, however, the
alteration of such categorization struciure is in progress within the SEMARNAP.
Under this condition, it should be enough for this moment to refer 1o the EIA
guideline for general modatity.

This guideline specifies the structure of the EIA report as below and it is, however,
not neccessarily tailored for a S\WM project.

Chapter 1: General Data
Who is going to develop what sort of project is described.

Chapter 2: Description of Projected Aclivities

* 131 Regulamento de la Ley General del Equilibrio Ecologice y 1a Proteccién al Ambiente en Material
de Impacto Ambiental
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The project is explained in terms of such clements as ils nature,
objcctives, site seleclion process, site preparation and constiuclion
methods.

Chapter 3: General Aspects of Natural and Sociocconomic Environment
‘This chapter consists of the following.

1. Physical characteristics: climate, gcomorphology and geology,
soils, hydrology and oceanography.

)

2. Biological characteristics: flora, fauna, ecosystems and landscape.

3. Socioeconomic environment: population, services, production
activities, type of economy, and secial and economic activitics.

4. Relation with the Norms and Regulations about the Use of Land
Rights.

5. ldentification of Enviconmental Impacis,

6. Measures for Prevention and Mitigation for the Environmental
Impacts Identificd.

Conclusions.

In regard to “Impact Assessment”, Chapter 3 is a prime concern for the tcam’s EIA
and it is considezed that the method instructed by the JICA Guideline' can be used
% for 1IEE. It employs a matrix approach where 23 environmental items are Jisted so that
‘ allention is paid to all aspects from the initial stage. The items shown above under the
title of Chapter 3 are all inclusive.

Using the JICA Guideline, the following steps are then foltowed.

Step 1: For each items listed, the possibility of environmentat impact is considercd as
far as possible within information available at this stage. Evaluation is ranked fcom A
to D as {ollows.

Rank A: Scrious impacts might be causcd.
Rank B: Some impacts might be caused,

Rank C; Extent of impact is unknown because sufficient information is
lacking, and/or it depends on the project location.

Rank D:  There will be no impact.

Step 2 (Screening): EIA study for which projects should be carried out is considered.

Step 3 (Scoping): From items ranked as A, B or C, those which should be studied
further during the sccond study work in Mexico arc chosen and the contents of the
work ar¢ delined.

" Environmental Guidelines for Infrastructure Projecis No. Vi, Solid Waste Management, JICA,
September 1992.
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G.7.3 Evaluation of Environmental items (Step 1)

Environmental items of the JICA Guideline are listed in the first column of Table G-
44. In the sccond and third columns, possible effects are explained in gencral terms
which could be occurced during the construction and operation stages of a SWM
project. During the construclion stage, land acquisition, land occupation, use of
construction equipment and traffic of construction tracks will be the main causes of
impacls. During the next opcration stage, aclivitics such as waste transporl of trailers,

and opcration of the concerncd facility are the causal factors. It is to be noted that g%
“operation stage” does not mean only a stage of actual operation but includes a stage
where any significant influence caused by the project remain even after the closure of
the project.
The right half of the table shows the evalvation by A-D ranking of each
environmental item for the three I/S projects together with reasons for the evaluation.
&
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G .7&4

G.7.5

Screening (Step 2)

Examining the two columns of the table corresponding to the Bordo Poniente Etapa V
project and the Etapa IV project and undesstanding the similarily of their
characteristics, however, it will bc reasonably considered that the study on
environmental impact of the former will give sufficicnt implication about
environmcntal impact of the latter. Therefore, the JICA study team concluded that the
EIA study exclusively for the Etapa IV vertical expansion project is not carried out by
them.

Scoping {Step 3)

In Step 3, what works should be done with prudent attention during the following EIA
process were considered. They are summarized in Table G-45.

As the table shows, there are two lypes of works. One is information colleclion and its
examination with a purpose to well understand the possible cause and cffect and to
figure oul the countermeasures, if necded (listed with black dots). The other is the
elaboration of facility designs to miligate anticipated environmental impacts
(indicated by white dots and a italic type font).

Considering the restriction of avaitable resources and time duriog the second study
work, il is reasonably recommended to mainly take care of the issues requiring first
type of work, i.e. information collection ang problem understanding. The second type
of work will be incorporated to the lechnical design works, and final review and
viability judgmeat will be altempted later on as part of EIA.

It shoutd be stressed that scoping shown here does not strictly delineate the range of
the study but imply the reasonable allocation of resources into issucs of relative
impotrlance.
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Table G-45: Scoping
BPvV L Composting Facility
Evaluation ltems [ Rank Work Description Rank Work Description
Public Health B { 0 Tocnsure appropriate landfill operation to B o Tocnsure appropriate plant
prevent unduly proliferation of venmin and’or opcralion to prevent unduly
pathogens. proliferation of vermin
andlor pathogens.
Accidenis/Risks § B | » To check the distance from the site to residential | B | o To ensure aerobic
area. decomposition to minimize
¢ Toexamine the influential area of lateral canh gas generation.
pressure and whether any facilitics are within
there.
o 7o ensure approprivte landfill operation
minimize possible risks.
Groundwalsr B | ¢ Toexamine groundwater hydiology. B | 0 Toensure an appropriate
* TFo oblain baseline data of groundwater quality. surface drainage.
0 To ensure landfill technologies to be approprioie
for groundwater hydrology. . _ o
Faunaand Flora | C | « To collect inforration about wildlife in the area.
& Tostudy the level of impact on them by the
project if important specics are within the
influzatial area,
Landscape/ B | »+ Toexzmine a change in landscape and assess its
Aesslhelics impact,
Air Pollution B | ¢ To collect information about the route of waste B | 0 To ensure plant operation
LEansport. practice to minimize dust
s To study meteawology. Jrom waste and to gas
0 To ensure landfill practice to minimize dust from generation.
waste and to control landfill gases.
Waler Pollution B | « To collect information 2bout surface waler B | o To ensure plant design to
hydrology. control feachate.
» To obtain baseline data of surface water quality.
0 To ensure landfill design to conirol leachate,
Soit B | » Tocollect information about soil characteristics. § B | 0 To ensure appropriale
Contamination » To obtain baseline data of soil quality drainage.
O To ensure leachate control wcasures to be
employed.
Noise and B | ¢« Toanalyze noise level on the
Vibration site and on ils periphecy.
Offensive Odor B | o To collectinformation about wind direction and | B { e To collect information about
location of residential arca. wind direction and location
o To assess impacts on residential area ifitis of residential area.
within the influential area. ¢ TFoassess impacts on
residential area if it is within
the influential area.

a To ensure appropriate
operation to mininize the
odor effect.

Notes:

¢ denotes items to be done in order to understand the possible causes and elfects.
o denotes items to be done in order to claborate facility design for impact mitigation.
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H.1

H.11

Feasibility Study for the Priority Projects

Outline of the Projects

Target

Final disposal sites are indispensable components of the solid waste 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 the GDF to sccure tands for
future final disposal sites. Furthermore, as an vigent and crilical issue of the DF’s
SWM, the existing final disposal sites 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:
* minimizalion of final disposal amount; and
¢ establishment of a new final disposal site

arc urgently required for the GDF to comply iis mission of solid waste management.
In order to facilitate the aclions required for the “minimization of final disposal
amount” and to solve the critical issue of “a new final disposal sitc cstablishment”,
priorily projects are selected herewith, and their preliminary design, estimated cost,
and feasibility are examined in its regard.

In practice, the priority projectls comprise:

* a composting plant for processing organic wastes separately delivercd from the
sub-system, with a prime objective of prolongation of final disposal sites’
service lives; and

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

Figurc H-1 shows the location of those priority projects.
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