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ABSTRACT

As a'continuation of the inventory promoted by Maria
Vifias, Matilde Soubes, Liliana Borzaconi and Lucia
Muxi, organizers of the lll Workshop on Anaerobic
Digestion in 1994, by suggestion of Look Hulshoff
Pol and with funds provided by TBW-Frankfurt in
Germany, this updating of the situation of anaerobic
digestion in Mexico (Noyola & Monroy 1994) is
presented. New reactors have been recorded and the
perspectives for the development of this
biotechnology are analysed from the legal and
financial point of view.

Due to the nascent wastewater treatment practice
in the country there is a great opportunity to introduce
anaerobic digestion as the core of the wastewater
treatment because of its advantages as a sustainable
and esnvironmentally sound biotechnology. In order
to be able to introduce it at the Latinamerican region
it is necessary to identify its friends and foes. That
is, to understand all those technical, economical and
financial aspects which fimit its development.
According to the National Water Commission (CNA),
in 1995 there was a potable water supply of 272 m¥/
s through the city piping networks plus an
undetermined amount via wells and other natural
sources. Municipal and industrial wastewaters were

produced at the rates of 232 and 168 m%s

respectively. Today 20 % and 12% of these volumes
are treated but with very low efficencies. Forexample,
only 41 %, of the municipal wastewater treatment
plants work with efficiencies greater than 75% and
very few reach the discharge conditions.
There -are about US$ 4,515x10° to invest in
environmental projects which are managed by the
development banks but there are other financing
mechanisms through treasury incentives and
penalties.

Within this situation, anaerobic digestion has grown
but not at the necessary rate and the bigger
investments keep being made on conventional
aerobic and physicochemical technologies.

Presently there are in the country 65 anaerobic
wastewater treatment plants (WWTP) treating a rate
of 191,000 m3/d with an installed volume of 181,000
m3. UASB reactors make 70% of the installed volume
and 70% of the anaerobic market has been covered
by national companies. Proper integration of the
anaerobic digestion processes for water and energy
recycling has not been achieved and is badly needed
to demonstrate economic and ecological

sustainability.
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Environmental Situation, largest number corresponds to activated sludge

plants which together with oxidation ditches, aerated
There is a great public concern in Mexico for the lagoons and trickling filters make, up to 40% of
origin and fate of water and wastewaters. Due to this treatment plants. Very few of them have sludge
concern and to the recent environmental laws, there treatment facilities which added to the high operating
has been a great investment in water supply and and investment costs make them a non-viable option
wastewater coltection and treatment (Table 1). in the jong run.

Table 2 shows the growing rate in municipal WWTP

TABLE 1 Drinking Water and Sewage Nets, Coverage and Growth Rate in 1996
Flow rate Population covered  Growth rate

(m’ls) % ~ (%lyr)
Drinking water net. 272 86.2 4.34 (pop based)
Total MWW produced 232 -
MWW in sewers © 120 69 8.47 (pop based)
MWW Treatment 47 14.5 14 (plants based)

fAWW = municipal wastewater, from CNA 1885,1088.

and indicates a pace of 113 plants or 33 m%s per The background columns of figure 1 show the
year since 1988. Despite this relative high growth distribution of the plants which are not operating. It
rate (compared to the economy growth), the gap can be seen that, probably due to overloading
between the treated 47 m¥/s and the produced 232 conditions, most of the non working projects are
m3/s of sewage is still very large giving place for stabilization ponds and primary ireatment plants.
advanced and not expensive technologies. Aerobic processes add up to 30 % of the non working

plants due to maintenance of the aerators.
A closer analysis of the small fraction of treated

wastewaters will show that out of the 946 municipal According to the CNA, by 1994, 168 m*s of
treatment plants, only 755 are operating (79%). From wastewater were produced by the industry, 12% of it
these, 41% (312 plants) operate with efficiencies being treated in 282 industrial wastewater treatment

- greater than 75% and 199 plants (26%) with plants, 61 % being released to the environment and
efficiencies lower than 50%. This is because the - 27%  discharged to  the  sewers.
treatment works are of very different types as shown This volume is generated as 39% from the sugar cane
in figure 1. Average capacity of these plants is 42 I/ industry, 21% from the chemical industry, 22% from
s but range from 5000 I/s to 1 I/s. The largest number the paper mill, petrochemical and the oil industries
are stabilization ponds, most of them overloaded and ‘and 18% from other industries.

thus working as primary treatment plants. The second

sxpensive technologies.

TABLE 2 Evolution of the Municipal Wastewater Treatment Plants.

Year No. of Treated vol. Expected removal
plants (m*fs) (T BODs/d)

1988 233 14 302

1989 . 256 15.2 343

1890 310 193 418

1991 361 25.1 541

1992 577 29.1 627

1993 650 348 750

1994 825 38.4 . 830

1995 946 47.6 ._non det.

CNA, 1996; Sancho, 1992,
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Legal, economic and financial aspects

In 1988 the mexican government issued the General
Law for the Ecological Equilibrium and Environmental

Protection which triggered an intense . activity to -

match the discharge standards of the mexican
industry with that of their partners in the NAFTA (North

America Free Trade Agreement, TLC in Spanish).-

This activity is characterized by: a) the continuous
inspection of industry with the consequent partial and
total closures, b) penalizing on the amount of wastes
discharged (CNA, 1993), c) an advertised availability
of funds for any kind of depellution equipment, d)
one hundred studies for the preparation of Ecological
Standards (INE, 1993-1994) and programmes for
training of human resources (Jiménez 1995). The
Environmental Budget grew from US$ 6.6 x 105 in
1989 to 78 x 10° in 1992 (Cerdn 1993). Currently,

according to the Secretary of Ecology (SEMARNAP) .

there will be an investment on environmental market
of US$ 4,515 x 108 from 1995 to 2000 (La Jornada
1996). These funds will come from the development
banks and from national and foreign private
investments.

To our knowledge the development banks
(FORCCYTEC, FIDETEC, Nacional Financiera) do
not provide agile, economic and fresh funds for most
of the middle and large sized industries (Nacional

Financiera, 1995; Nafin, 1895). The auto financing of
most of the industry is being propelied by the charges
on COD, 8S and wastewater volume and the tariffs
of tap water. Whenever there is an economic gradient,
industry will invest at profit's expense rather than
borrowing from banks. ‘

The cities, with their larger treatment works, turn to
contract the services of foreign or domestic private
companies which invest under a Service Contract to
build or operate new or existing works (BOT: build,
operate and transfer) while the government keeps
the responsability with the public. Contracts can agree
a total privatization of the treatment works by the
company or its recovery by the City-after an agreed
number of years. This system provides the Cities
with the WWTP at no initial cost but these kind of
contracts have been, so far, difficult to negeciate
because of the risks involved with the long range
operation of the plants.

Historical Development of Anaerobic
Digestion’in Mexico

The use of anaerobic digestion (AD) as wastewater
treatment started late in Mexico compared to the .
European countries or even North America: Figure 2
shows the rate of growth of AD in Mexico while tables
3 and 4, give some technical data of the digesters.
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Figure 2. Number of anaerobic WWTP per type of wastewater and origin of technology.

Figure 2. Number of anaerobic WWTP per type of
wastewater and origin of technology.

The first digester was actually constructed only in
- 1987. After it, the following development was rather
slow since until 1931 the rate of digester construction
stayed around one to four reactors per year. In fact,
1992 with 12 built reactors, marked a significant
growth of 400%. During the two subsequent years,
the rate of digester construction remained higher than
12 per year reaching a maximum of 19 in 1993 (Fig.
2). However, it was abruptly decreased in 1995 due
to an economic crisis after the 100 % devaluation of
the peso in december 1994. A slow recovery in 1996
was noticed despite the reduction of public and private
funds available to solve environmental problems.

Present situation of AD

Nowadays, 65 full scale digesters (without
considering the 71 very small reactors built by
Tecnoadecuacion -see table 4 plants 8 and 17),
accumuiating a total installed volume of 181,359 m?®
and treating 190,776 m® of wastewater per day (2,207
I/s) are in operation in Mexico (Fig. 3). This represents
0.55 % of the total wastewaters generated and 3.3
% of the treated wastewaters (2.9 % of the municipal,
and 4.2 % of the industrial).

Type of wastewater treated

It should be noted that contrary to Europe and North

America but similarly to Brazil, China, Colombia and
India, anaerobic treatment has been applied in Mexico
not only toindustrial wastewaters but also to sewage.
Indeed 44.6% of all the reactors (almost 50% of the
digester volume) are treating this waste (Fig. 4). These
reactors include even the biggest ever built in the
world (83,700 m?, 46% of the digesters’ total volume)
which is presently being commissioned and should
be extended to 133,920 m®in 1997 (Tab. 4, reactor
7). Most of the digesters treating domestic effluents
correspond however to very small reactors. Actually,
34.5% of them have a volume inferior to 40 m*and
69% a volume smaller than 100 m2, '

Most of the industrial effluents treated by AD in
Mexico are classical of AD treatment in the world
(malting, brewery, dairy and cheese, soft drinks,
yeast, paper factory, food and fruit processing, pig
slaughtery) with a predominance for the brewery

sector -25% of the industrial digesters- (Fig. 5).

Nevertheless, some effluents typical of local activities
like wet coffee processing or dimethyl- terephthalate
(DMT) production (there is only one other reactor in
india) which are poorly treated in the world by AD
are being treated here (Tab. 3, reactors 2, 6, 26, 34-
36).

Figue 5 shows the distribution of anaerobic reactors
per type of wastewater.

It is important to take notice of the absence of
anaerobic reactors in the sugar cane industry and of
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Figure 4. Distribution of reactor number and volume, type of water and origin of the technology.

their incipient presence in the chemical industry
through the DMT. Research has been done with these
two effluents (Duran de Bazia et al. 1991; llangovan
and Noyola, 1993; Macarie et al. 1992) to improve
efficiencies by reducing inhibition and supplementing
nutrients. Unfortunately the economic difficulties and
lack of development program faced by the sugar cane
industry will not allow it, to look into this field, in the
near future.

As shown in figure 3, the first reactors built in Mexico -
were treating industrial wastewaters. Two years later

(1989) however, the first UASB reactor treating

sewage was built as a 50 m® demonstration unit at
the campus of the Universidad Autonoma
Metropolitana (UAM) quickly followed in 1990 by 2
big units of 2200 m?® each, constructed by the
government (Tab. 4, reactors 2 & 3);
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Figure 5. Distriputlon of anaerobic digesters in the mexican industry,

‘Bource of technology.

Both local and foreign technologies have been applied
in Mexico. Nevertheless, until 1991, only reactors
based on local technology were built (Fig. 2). The
existence of these nine units together with the
promotion work done by the academic group formed
by the Biotechnology Departrhent of UAM, ORSTOM
(French Scientific Research Institute for the
Development in Cooperation) and the Engineering
Institute of the Universidad Nacional Autonoma de
Mexico (II-UNAM) as well as a particular economic
situation (entrance of Mexico in the NAFTA, aperture

.to foreign investments, need of low cost treatment
systems) opened the doors to the anaerobic market
leaders, the Dutch Biothane and Paques, but also
to the CanadianADI and the Cuban CENIC (Tab. 3 &
4). '

The massive intervention of these companies (15
plants representing 23% in number and 40.6% in
volume of alf the plants built in the country, Fig. 4)
was however restricted to the 1992-1993 period (the
reactor built in 1998 by ADI corresponds only to an
extension of a plant built in 1982) and has been
drastically stopped (Fig. 2 and 3) by the mentioned
economic crisis. This foreign intervention was also
quite exclusively limited to the treatment of industrial
effluents (Fig. 4) on a reduced type of wastewaters,
mostly those from breweries, paper and yeast
" factories (fig. 5).

From all the local technologies applied, with 30
reactors totalizing 16,394 m?, the one developed by
the UAM-UNAM academic group and
commercialized by IMASA, Energia y Ecologia,

Forza, DescontaminAccion and TACSA has received
the best acceptation. For some projects, IMASA and
Energia y Ecologia have even competed successfully
with the foreign multinational companies (i. e. plants
number 3, 8 and 20 in table 3). The technologies-
developed by the Universidad de Yucatan (4 reactors
treating industrial wastewater and totalizing 1728 m?)
and people from the SEMARNARP (6 reactors treating
domestic wastewaters totalizing 88 261 m?) are also
emerging (Rodriguez and Altamirano, 1995). Contrary
to what happened in Colombia and Brazil, the
Mexican national companies have demonstrated the
capacity for constructing large reactors and applying
the technology to wastewaters not touched by the
foreign companies (coffee processing, dairy and
cheese, soft drinks and domestic effluents)
(Borzacconi et al., 1996; Borzacconiy Lopez, 1994).

Type of Reactors Applied

Four types of reactors have been applied in the
country: Upflow Anaerobic Filters, hybrid, fow rate
and UASB reactors (Tab. 5). The dominating
technology corresponds however by far to UASB
reactors considering both the number and volume of
reactors (independently of the technology origin). This
is probably the result of the construction simplicity
and the low cost associated to the absence of
packing material. '

Except in one case (Tab. 4, plant number 18), all
anaerobic filters and hybrid reactors have been buiit
by local companies and treat industrial as well as
domestic effluents. Contrary to what could be
expected, only two low rate reactors, such as
anaerobic lagoons have been constructed. More
surprisingly, 92% of the volume of this type of
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Table 5. Different types of reactors constructed in Mexico in april 1996 in relation
to the type of wastewater treated and the origin of the technology.

Type of reactor Upflow fiter Hybrid Lowrate UASB
»

% of total number of reactors 4.6 15.4 T3 ‘ 77
% of total volume 0.2 1.5 28.9" 69.4
% of the different reactors built
by national companies 66.7 100 50 74
% of the number of reactors
treating:

industrial wastewaters 333 90 100 48

domestic wastewaters 66.7 10 - 52

* Includes ADI-BVF and lagoons, ** 27% of the 28% correspond to the plant built by ADI.

digesters correspond to one sole plant built by the
foreign company ADI, (Tab. 3, plant 15). By itself,
this plant corresponds to 27% of all the digester
volume installed in Mexico. In fact, this plant plus

the Rio Blanco one, (Tab. 4, plant 7) represent almost
73% of the total digester volume of the country.

Biogas Use

Despite the fact, that one important factor for the
selection of anaerobic treatment is the possibility of
energy recovery via combustion in boilers, this is done
only in 6 plants in Mexico (Fig. 6). This is a world
tendency caused by the extra investment required

to achieve such recovery or, as in the case of domestic
wastewater because of the low biogas production.
More worrying is the fact that at least 44% of the
plants installed in Mexico (Fig. 6) do not even flare
the biogas produced and vent it directly to the
atmosphere contributing to the greenhouse effect,
Some of them however, perform at least iron filtration
to eliminate hydrogen sulfide. it should be noticed
that in all the plants commissioned by foreign
companies, the biogas is recovered or flared and that
the problem of venting is found exclusively with locally
designed reactors independently of the type of
wastewater. ~
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Figure &. Uses of Biogas by type of wastewater and origin of the technology in April 1688.
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Figure 7, Uses of Treated Water by type of wastewater and origin of technology in April 1998,

Treated water use

While, the Mexican companies were not aware of
the biogas fate, the limited resources of water in the
country incited them to reuse it (Fig. 7). As a
consequence in 23 plants (46% of the national
plants), the water is used for the irrigation of crops or
gardens and in one of them even for pisciculture.
Other uses correspond to the recycle in toilets or
cleaning operations (Tab. 4, plants 5 & 12) as well
ds in the production process (Tab. 3, plant 1).
Contrary to the local companies, for 93% of the
digesters built by the foreign companies no reuse
has been projected for the treated water which is
directly discharged into the environment or sewers.

Conclusions

Anaerobic digestion can be considered nowadays
as a mature technology in Mexico. Despite its
economical advantages it remains however in minority
compared to other technologies. Local companies
have shown the capacity to compete successfuily
with foreign companies. An effort should be made
however to promote it as the core of a sustainable
technology for wastewater treatment. As a first step,
biogas utilization needs to be put to work. One
interesting point is that compared to its North
American neighbours, Mexico has shown a better
acceptation of anaerobic digestion. Indeed, in less
than 10 years Mexico has installed more than twice
the number of digesters builtin Canada (25 reactors,

the first one in 1982) and 75% of the digesters
operating in the United States (80 reactors, the first
in 1977).
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Continuation 2
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Continuation

Table3c: A lc Digesters treating industrlal wastewater in Mexico
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24 1993 MODERNOS PAQUES UASB Paper 2200 4500 acidification 3040 13.84 0.32 70 Actvated dscharged 10 3000 - sod as
in operation Guedsiajara 75 - faciory - tank sindge sewer fered inocukam
25 1993 IMEXA BIOTHANE UASB Yeast 2 17000 } 32 152 226 % none o River Tered Serage scid as.
In operation Puebia 500 - tank tark Inocukum
28 1893 PETROCEL BIOTHANE UASB (ke 2028 18500 homogerizaton 30.4 78 237 95 seration 0 Soa fared Stornge okl ag
in operaton Tampico 2x2400 {terephihalate} tank actvated k. nocukm
stige
RANCHO PORCINOG Screen,
27 1994 SAN FRANCISCO ENERGIA ¥ UASB Pig 140 5328 grit chamber, 20 428 138 70 - - ~ . -
Inconstrucion| Tersn, Nuevo Ledn ECOLOGIA 191 slaughter pomesy sotber,
homogenizaten ~
1994 EMBOTELLADORA | Universidad R N
28 In operagon LA BUFA de Hybad Gasecus. 259 7000 Nettrakzation, Kl . 515 135 80 nooe - kon ftered§ Pross fiter -
Zacatecas YucatdnylUser 352 bevecage homogenization i and verfied
* BIOTHANE Is represented in Mexico by TECNOLOGIA INTERCONTINENTAL, the companies IMASA, ENERGIA y ECOLOGIA, TACSA. FORZA, GTSA and DESCONTAMINACCION rch e Ty ped by UAM-UNAM

~* AF. Anaerobic Fiter; UASB- Upfiow Anaerobic Shudge Blarket, ADLBVF  Low-reta upfiow siudge bisnket process
" redesigned lrom exsing tzoites
Bv= Crgeric ioadng rate, HRT = HydrouSc Reterton Tane
—* Design data -
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Continuation
Table 3d: Anaeroblc Digesters treating Industrial wastewater in Mexlco

Rescior coo Biogas
Reactor Yeer of Desigv type °7 Typeof Trested coD Pre- Operating 8y HRT Romoval Post Treated water | produckon Shudge Shudges used|
number | constuction/ Locaton Consructor * | volsme (m3){  wastewater | volume (ma/d} (mof} veamerz | tempernire § (kgCODM3.0) | (days) [efidency | treoimeat | iserdscherge | (m3N)/ | westment dsposal
achol state ol %) use
COridution
29 1994 EMBOTELLADORA Universidad Gaseous 432 5000 Neutrsfiration, 30 643 08 &0 lagoons, Imigafon ron fiered Drying -
n operafon Gel CARIBE de Hybeid beveraga homogerization sedmenaton 0 verted
Cancin Yucathn Aser 3% chiocnetion
Odaton
30 1994 EMBOTELLADORA Universidad Gaseous 691 5000 Neutralzstion, 29 437 114 % RQoONS, wrrigason ron titered Drying -
in operatcnt del SURESTE de Hybrid beverage homogenization sedmentaton and vented
Mérica Yucatsn User 790 chictirmton
Onidaton
31 1994 EMBOTELLADORA | Universided Gaseous 346 5000 Neuvsization, 30 691 072 80 lagoons, krigefon | konfered]  Drying -
in cperafon de CAMPECHE ge Hytxid beverage homogecizat¥on sedmentaton and venied
Yocathn Alser 250 - chicrinaton
Grosse
32 1994 LICONSA FORZA uAsSS Dairy 1210 3000 fetercepior 20 385 078 70 Actveted Watering 289 none -
n consyucton Tietuac 45 tank, skige, vorted
neursizaton desirfection
Combinston of Sereen, Actvaind
a3 1995 JUMEXCOSTERA PAQUES UASB  Jfdtpe g 4320 4030 homogenizeten 30 12 033 20 shudge. 1o Sewer 8000 rone Soid
stariup at Edo. da Méxco 1450 nd pepper tark, DAF, chioriomion fared as inocukum
ond of 1996 canning acidificaton
- “Soldarided Oxddeton
7] 1995 ~ | Cafetera Sabafia™ | Marco Castio Hybrid Wetcoffee - 30006000 § Decantaton 18-20 - - 5 Tmgoon, sand 0 River - none -
constixted | Hoetzsco, Versonz 2x40 processing "1 ek, fotdon fitne
Cddaton
35 1996 “Prof. Marue! Sedes”™ | Marce Castilo Hybrid ‘Wet coffes - - - - - - 75 mgoon, send to River 5 - -
constucied | Husksco, Veraouz 2x225 processing fiter
Oridation
38 1596 “Vicenta Guerrers” | Marco Castifo Hyrid Wet coffee - - - B - - 750 lagoan, sand 10 River 50 - -
consiucted Misante, Verscniz 2x50 processing fitter
* BIOTHANE s represented in Mexico by TECNOLOGUA INTERCONTINENTAL, the compsries IMASA, ENERGIA y ECOLOGIA, TACSA, FORZA, GTSA and DESCONTAMINACCION o e gy daveloped by UAM-UNAM

= AF: Anetrouic Fiter; UASSE: Upfiow Ancerchic Siudge Blsrket ADRBVF. Law-rate upliow studge bisrked process,
= radesigned from exdsing facktes
Bvx Organic losding rete, HRT = Rydraulc Reterfon Time
= Design data
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Table 4: A bie Di s ing i In Mexico
Rexctor cop Blogas
Reector Yo of Desigv type 7 Treated cob Pro- Opemting Bv HRT Removal Post- Trected welor § prodxction | Sudge Shudos use/
rurrber | comtruction/ Locstion Constructor” vome(m3} 1 volsne (m3Af) {mplL) fremtmect terperstre | (kg CODANY.C) {(hours) efficiency treatment usextscharge {(M3NY | trostment disposal
actusd state < %} e
1 1989 UAM Desconta- UASB 55 365 Gkt chamber, 32 0.4 215 70 none 10 Sower Vested ncne none
I operation Medco, cty minaccion 50 screen
2 1996 Topeyanco-Allamejec SEDUE UASB 2592 800 Screon, 20 6.7 203 550 Ascobic and
Tiaccals (Nsional) 2200 ¥ chamber (800) water hyacinihy - Verted | Drog .
in operstion mgoons
3 1990 QUROGA SEDUE UBBI 2592 600 Sereon, ‘20 o7 203 7550 ~ - - Dxying -
Michoacan (Nationsl) 00 okt chamber (80D)
4 1991 INGENIO PUGA - UASB % 800 Scroen, n 09 208 80-83 - - - Drying .
In operation Kaynit % ork chamber (8O0}
1992 VITOCRISTA ) Desinfection
5 shut down CUBIERTOS FORZA UASB (2) 7 458 Screon 2 1.83 6 70 with UV. Reusadin 1.4 neoe Lanont
Estads de Mexico 425 prit chermber Anasic reactor follet Ventod
L 1092 CENTRO CAMPESTRE] ENERGIAY uAse Hamogenizetion -
nopestion § £COLOGICO ASTU- ECOLOGIA 216 87 500 tak 2 2 L 75 Slow fixer Watering - - -
RANO. Moreios
19921354 | FIDEICOMISOALTO | SEDUE/Gutierrez de uAsSB Screen, 54000 | incinorslion]  Sokiss
7 under RIO BLANCO Velasco SAde OV 3x 16740 108000 2400% grit chember 5 3 188 8o none: to River Flarod project noculn
st Venenz
N - N Sereen, gt . ’
8 1992-1996 Vatious pleces in  TECNOADECUACION; Hybrid™ 2338 3213 chamber, gresse 19 005-0.28 1838 3288 - nd Vatad Digestion to Sl
in operation Mezico ’ - indercegtor tark : ; Infitration
9 199 ACATUPA FORZA UAsa 519 550 Screen, 21 22 6 Fe] Fltrabon snd. rigation s one Landra
in operation Morsios 130 grk chember dasinfocticn Verted
10 1993 GRUPO BETA FORZA UASE a7 500 none 28 1.7 7 % Fitration end o Sewer 317 none Lanatd
In operstion Ceniro Comorcial 1% desinfection Vertod
1 1993 Tepuente FORZA UASB (2) 9 500 none 2 2 [} 70 Dednhmon Pisciculturs Vorted none none
247
Ancde wd
1993 CONJUNTO CORP ENERGA Y UASE Xt chamber, Herobic krigation
12 inoperstion | TELEVISA SANTA FE ECOLOGIA 242 87 500 Homogenizstion 2 18 66 70 mrnerged fiRes and - Shxige tork -
Méxco, city ank fast flker, et
chicrination
3 1933 HUATECALCO ENERGAY UASB 420 $00 Scresn, 20 2 & 75 Slow fiter, - - - -
inoperation | Tdizapan, Mortios ECOLOGIA 105 ot chamber cHednaticn
* same steovisiions as in table 1

~ Domestic and industrial, Foc mrnber 7 thres nore reactors of 16740 m3 are in project for 1937
~* Number 6 comesponds 10 53 reactors < 5.5 m3 and nurher 17,17 <38 m3

=" Design outs

Bv = Orpanic loading rate, HRT = Hydreuic Retention Time
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Continuation E
Table 4b; Anaerabic Dig treating d st in Kexico Cn
]
3
Resclor cob Biogas 3
Reacior Yem of Design/ type =7 Treated codD Pre. Opersting Bv HRT Roemaval Poxt- Treeled water | prociction Sudge Sixige usel s‘
rumber | constructio? Location Constructor vokme(m3) | vokune {md) (mon) trestment temperature | (kg CODAMY.E) (howrs) efficlency trestment useidscharge | (m3Y | testmert | daposal 3
sctual state < %) use B
&
Grease Aerobic poed
Interceptor tack sbrmerged 2
1" 1993 Hotet LAS QUINTAS ENERGIAY UAS8 8 550 screen, 20 204 .7 0 fRer, Inigation - - -
Moceias ECOLOGIA = . hemogentzation, seckmertation, X N
titurstion chioroebn F
)
: Sereen, . 8
1993 LA PARGTA ENERGIAY UASH horzontad grit Slow filer, &
15 I cpeaation Temixco, Morskos ECOLOGIA .14 u5 500 chember, - 2 [ 7% chiocnation . . - - 3.
bomogenizstion g
tak S
. UAsS @
i 1993 TICUMAN ENERGIAY (modified m 533 Gt chamber, 0 043 £ 70 Siow fter - . - - s
0 operation HMorsios ECOLOGIA knhoft tarnk) homogentzstion ©
39 tark 3
2
Bcreen, gresse 2
17 1933-1596 Vadios places in TECNOADECUACION] Hybda™ 10-43 81-213 nteccoptor tank 19 0.06.0.28 1830 32488 ~ tand Verted Digestion to Soll E~
In operation Mexco : @it chamber Iofitration g
s
18 1934 SEDENA National AF 12 550 - 25 085 203 50 - - - - - g_
fn operation Hayark [ ®
Activated cabon o%
15 1994 CLUB DE TENIS CENIC (Cube) [ z - B 0 - 2 - and sa0d fter, - - - - 3
Wnoperstion | Tepepsn, Mexico ety % chiorinetion &
=
Aerobic a
2 1534 Conpurto hatitacional GTSW UASE nbmerged n2s &
nopecation | "SanJlostwutide | SABBIASAdeCV 100 200 500 Screen 2028 ] 12 7080 fiter, secondary | Waterdng Verted oone | to Cuivated =
Gusnaiveto settier, . tand 2
. . - chiotiation 3
Conjurto hatrtaciona!
2 1994 “Fracc. Ves Ge Vista GTSA UASB Seconcary 17 % Garden
i operation Hermoza® % 50 ars Screen 1020 075 2 £0-85 settior, Watering Verisd fone ford
Tolxa ) chiodication {1
2 1954 HEPSA GTSA UASS 100 375 Screen 2625 0.5 12 ] Ragid sard Watering =z - Larcrd
ta opention Mexico, cty 50 fiter Vented
* same abeevistions as in tabie 1
* Domestic and industrial For number 7 three more reactors of 16740 m3 sra ln project for 1997
= Numbet 8 comresponds 1o 53 reectors < 5 4 m3 and mumber 17,107 <35m3 -
** Design data
Bv = Orgeric ioading rate, HRT = Hydraukt Retertion Time
\e
[0)]
[4)]
[0s]




Continuation
Tablo 4c: D freating in Mexico
Reactor coo Soges
Reoctie Yaarof Desigy type =i Trezted cop Pro- Cperctng B Wr Renovat Post- Trested wrter | production | Skxige § Skudge ues
umber | comtructiond Location Construciar vome(md) | vokume {m/c) {mol) trestmont terporehirs  { (kg CODMMI.G) (ours) eficiency rextmest veafdechargs | (m3) | wsstmet hpesal
achul gate < [e0] [
Screen, Rapid
k-] 159 Uriad lablxcionsd - UASB ” 800 mpn pumg station, ] 0.4 12 w0 sand Stor Yoatecng - Dryeg -
inoperation | miltar ds Purrte Juarez 92 200 hamogenization {800) chiarinetion
Canan tark
Scruen, Rapid sancd
% 1004 Unidad tabiacional - uAass ” - Ty station, 2 04 12 - o, Wstwing . Drying -
I cperation mikar de Champotén, 432 hormogenization - chiorrmtion
Campeche " tank
1993 biepec ENERGAY uAsE . Aarobic fker, 22 Sol
E- n oparation: Omaca ECOLOGIA 73 m me as 50 pecond. gttier, Watering Verted - " forEzer
. - - chlorination .
1008 I Sablne ERERGIAY UASB o Aarobic fRee, UM ) St -
2 I construetion Chiagas ECOLOGIA “usg 133 5 -8 - % secend, settier, Westering Verted - factirer
- - hcriration i
] 1988 Esperaca ENERGUy tass - : . Aarctic Sar, s " sa
in oparation Sancra ECOLOGW 77 0 20 os L 50 sacond, setBer, Waterng Verted - fortizee
3 ‘ :
= Tiees Sarta Gertrucdis ENERGAY uss : . Aarchic fer, os S
e Chicatun ECOUOGUA 1® a w0 os L b-] second, satter, | Weatering Vetes - L
. - chorknetion
- 1008 Suhi! Ris Colorade ENERGIAY uass ’ - Aarcbic Ster, am sS4
hm -, Sono ECOLOGIA 484 1S 0 o8 .. » sacond. saltier, Wentaciny Vaetad - fartizee
- 1. - . Aarobic
1098 -~ Pobladode San uass submerged [ el to
» f construcicn | - Bartoko, Munkciplo de GTSA m 000 450875 Screen 10-20 115 108 9095 Mer, secondary’ Wataring verted - cutivated
Accirn, ettler, tord
Estado o Medco chiorination
Scraen, gt B
pil 1998 Cumtrise, TECHOADECUACION Hybrid p-1 213 chamber, gease 1 028 1 5785 - and Vorted Oigestion o Sod
n operation Cloded Jusrax 1B intarcoptor tank ) eration
* same abreviations ps i tadlr ¥ -

= Comestic and indstrisl. For rumber 7 three frore rexctors of 16740 m3 are In projoct for 1997

"™ Hasrber 8 corresponds to 53 resctors < 5.4 3 and mevder 17,10 7 « 35 m3

== Design data
By = Organic loading rate. MRT = Hydagic Retertion Tme
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