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Forecast of ISW Generation

a. Method applied
aa. Indicators for the forecast of futuve ISW generation

Based on the estimated amount of present ISW generation, a forecast of future ISW
gencration in 2010 was conducted by applying the Standard Unit Method (SUM)
which required the estimation of the following indicators.

aaa. Population figure for the forecast: Number of Employees

Conceming the population figure for forecasting ISW generation, there are three major
indicators, i.e. annual production, annual sales of products, and the number of
employees. Since the data available to be required for the forecast is very limited
regarding yearly production and annual sales, the number of emiployees was used as
the population for the forecast. However, industrial production will increase by the
modernization of production system etc. even though there is no increase in number
of employees. Therefore, annual production or annual sales of products should be
used as the population figure for forecasting ISW generation when such data is
available in the future. The details of the method and result of the forecasi is described
in the previous section ; i.e. forecast of future socio-economic conditions.

aab. Generation ratio

The generation ratio of ISW fluctuates in accordance with various factors. In the
Study, the following two factors were examined for the forecast of fulure ISW
generation. o '

i. Variation with the introduc_iion of cleaner production technology (CPT).
ii.  Difference with the instalfation rate of the following pollution controf
facilities (PCF):

- Water poliution control facitity:  Installation rate (SISS} and
' sewage  freaiment  plan

(EMOS)
- Air pollution control facility: Installation rate (PROCEFF)

159



ab. Variation factors of ISW generation ratio

aba, Variation of ISW generation ratio with the introduction of Cleaner
Production Technotogy (CPT) :

To estimate the Ructuation of unit ISW generation by introducing CPT, a more
detailed factory survey is needed to identify the representative production system for %
each of the 36 or more specific sub-sector of the manufacturing industry. Based on
such survey, it may be possible to assume variation rate by CPT. introduction.
However, due to the time limit and availability of statistics and information, it was
impossible to eslimate the variation rate. Instead, as mentioned above, the Study
assumed and incorporated the labor productivity factor in the forecast of the future
number of employees. Since many of the CPT were developed at a time of increasing
productivity, during the period of high economic growth in Japan, the factor of
minimizing unit ISW generation by CPT introduction is somehow automatically
incorporated in the process of forecasting the number of employees.

abb. Variation rate by installation of PCF

The instaltation sates of pollution control facilities (PCF) for air and water potlution

were determined as the target of the Master Plan respectively as shown in Table 1.2.2a @
below.
Table 1.2.2a Installation Rate of Poltution Control Facitities
Year Installation Rate (%) ‘i

Types of PCF Unit 1995 2010

Air PCF Installation Rate (%) 48.9" 100

On-site Water PCF Installation Rate (3%) 2.1% 100

Public Sewage Treatment | Installation Rate (%) 2.0 100
Note: *]:  Percentage of gas effluent quantity through the “filter” over tolal gas eflluent

quantity in the MR {source: SESMA-PROCEFF data)
*2: Source; information of SISS, MOP

‘ac.  Transition of Dust and Sludge Generation Rate

It is eslimated that, at present, 51.1% of “Pust and APC (Air Pollution Control)
Products” and 98% of “‘Studge” are discharged into the air and public water course
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- without any treatment. Whereas, it is assumed that 100% of waste water and gas

effluent shall be treated by the year 2010; quantities of dust and sludge as ISW are
estimated in the next section.

. ad., Forecast

The forecast of ISW generation in 2010 was based principally upon data obtained from
the Team’s factory survey and EWI’s RISNOR study except for sludge and dust.
Hence, the ISW generation in the year 2010 is the product of “generation rate in
1995 and “forecasted employee number in 2010” for 36 respective industries’
classification. The forecast of sludge and dust generation, on the other hand, is
conducted by the respective methods described below.

b. - Forecast of sludge generation
ba. Ouatline

Generally, sources of sludge generation in faclories are:

- on-site waste water treatment facilities, and
- manufacturing processes of products.

Meanwhile, it was found, as the result of factory survey, that:

- Most of factories do not posses waste water treatment facilities, and
Sludge generated from manufacturing processes, which shows a high
water content and/or is tnsuitable for reutilization in the factory, is
discharged direcily into the sewers. '

Whereas, the present state of sewerage system in the MR is that:
"= The sewer network is substantially completed, and
- Sewage treatment facilities are still under preparation and only about 2%

of sewage in the MR is currently subject to treatment.

Since the sewer system in the MR is substantially completed, the rate of sewage

© treatment in the MR will be drastically improved as the treatment plants commence

their operation. Consequently, a huge amount of sludge will be generated in future.
The national norm (i.e. Nch2280) stipulates maximum limits for industrial liquid waste
to be discharged into the public sewerage system (refer to Table 1.2.2b), the newly
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built factories should bear this in mind if they need to discharge their industrial waste

water into sewage line.

Table 1.2.2b Maximum Limits for Industrial Liquid Waste Water Discharge into

Sewer Line

i ' Item unit Maximum Limit
pH - 5.5t09.0
Temperature °c <35
Suspended Solid mg/l 300
Sedimentable Solids mgf 20
0il and Greases mg/ 150
Hydrocarbens mgA 20
BOD mg/l 300
Arsenic (As) mgft 05
Cadmium (Cd) mg/k 0.5
Cyanide (CN) mg/l 1
Copper (Cu) mg/} 3
Total Chromium (Cr) mg/l 3.5
Hexavalent Chromium{Cr*%) mg/ 0.5
Phosphorus (P) mg/l 10
Mercury (Hg) mg/l 0.02
Nickel (Ni) mg/ 4
Nitrogea (N) mg/l 80
Lead (Pb) mg/l i
Sulphate (dissolved) (SO,) mgA 1600
Sulphide (S} mg/l 5
Zine (Zn} mg/l 5
Detergents (SAAM) mg/l 20
Trichloromethane mg/l 0.5
Phenolic Compounds mg/l 0.5

In this context, sludge aitributable to waste water treatment are:

- shudge generated from on-site waste water treatment facilities {to comply
‘with the maximum limits of Nch2280), and _

- studge generated from pubtic waste water (contaminated with discharged
industrial waste water with permissibte limits) treatment facilities.

i

Hence the sludge generation amount is forecasted based on the above two factors,
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bb. Sludge genera'ted front on-site waste water treatnient facilities

Since regulations of Nch2280 are not imposed on the majority of factories to date,
sludge generation rates obtained through the Team’s factory survey are a conservative
estimate. In future, due to enforcement of Nch2280 regulations (j.e. the regulations
will also be imposed to existing factories), the increase in sludge generation wilt be
overwhelming.

Therefore, if a similar method, as applied in the forecast of other ISW generation in
future (i.e. forecast based on increase of employees), is employed for the forecast of
sludge generation in future, the estimated amount should be definitely undervatued.

In this context, since factories’ waste water quantities in proportion to the amount of
water they consume and waste water quality surveyed on individual industries (e.g.
waste water quality for CIIU 3111: BOD 810 mg/], SS 460 mg/l) was not available,
the forecast was carried out by applying the methods below:

i.  Firstly, “waste water rate (per employee) defined here as ¢, which is
proportional to “water-consumption rates (per employee)”, of individual
industries in the MR are calcutated based on the Team’s investigation.
Although Japanese empirical data of “rationalization in water
consumption” is not included in the calculation, a table for change of
water-consumption rates between 1973 to 1984 per employee for
individual industries in Japan is prepared for a reference material (see
Table 1.2.2¢).

ii.  Secondly, waste water (biochemical oxygen demand and suspended solid;
hereafter BOD and SS respectively) concentration of respeclive group-
wise industries in the MR are set out with reference to the data in Japan
obtainexd through a survey done by the Ministry of Construction in Japan.
(refer to Table [.2.2d) ‘

iti.  Thirdly, “waste water BOD/SS concentration obtained from ii. above”
minus “maximurm limits of BOD/SS concentration defined in Nch2280"
give respective BOD/SS concentration to be removed on-site (hereinafter
defined Br and Sr). :

iv.  Incalculation of sludge amount to be generated in factorigs through on-
site BOD/SS removal processes;

- Sludge generated from “oxidative decomposition process of BOD”

(hereinafter Bg) ; and
=" Sludge generated from SS removat process (hereinafter Sg)
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should be considered. Generation ratio per employee (hereinafier Tg) is
calculated as:

Tg ~Bg+ Sg

Bg and Sg are calculated based on following assumpfions.

v.  Bgiscalculated by the following formula with an assumption that : BOD
10 be removed will be {oxidatively) decomposed 50% into carbon dioxide
{CO,) and 50% into studge.

Bg=¢xBrx05

vi.  Sgis calculated by the following formula with an assumption that all S
removed is transformed into sludge.

Sg=axSr
vii.  The sludge generated from the removat of dissolved inorganic substances
through physical-chemical treatment is not projeceted in the estimation
due to lack of available data for whole industries (available for some %
industries}.
Accordingly, the sludge generation rates per employee are the values of on-site studge
{dry content) generation, assuming that all factories comply with the Nch2280
regulations in their on-site waste water treatment.
Accordingly, future sludge generation amount {dry content) is estimated from:
“T'g” above multiplied by estimated future employce numbers

Whese sludge generation amount obtained from the above comprises:

i.  amount of inorganic sludge {(dry content), and ‘ @
ii.  amount of organic sludge (dry conteat).

The factory survey gives the estimated proportion of ‘inorganic sludge” and “organic
sludge” to being 32% and 68% respectively. '

Meanwhite, water content of “inorganic sludge” and “organic sludge” are estimated
90% and 99% respeclively with reference to visual observations at the factory survey
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o

and to Japanese empirical data. The water content in the sludges should be reduced
for the purpose of the transportation. It can be reached to a water content of 85% (i.e.
the minimum requirement for transportation through a mechanical treatment. It can
be reduced to lower than 85% through drying systems.

The sludge generation amount in 2010 based on the above assumptions is calculated,
as shown in Tables 1.2.2e and 1.2.2f.
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Calcutation of Loading Ratio
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Table 1.2.2f Forecast of Sludge Generation Amount in 2010
Unit : ton/year - '

N Pctentil | CIIU Code " Indusirial Category C.3 c.s ]
Highty ast Manufacture of industrisl chemical produdts 8,261 175,362 '
Polential 352 Manufacture of other chemieal products ' 12,131 257,818
tndustries 384 3540 | 0t and coal products 1,735 36,387

356 3560 ] Other non-classified plastic products 708 15,058
371 3710 | Iron ard steed industries 18,631 247,163
Y7 Basic metal industrics ' 105 2,253
381 Manufacture of mefal products except machinery & equipment 4,892 103,975
Poteritial 3211 3211 | Textile processing and materials manofaciuring . 7,221 153,454
tdustries K7X)| 3231 | Leathss tanning and finishing : 7479 158944
3212 3232 | Fur dresing, dyeing and other fur and skin articles 28 600
3319 3319 | Other non-classified wooden produdts - . 16 346
39 Paper, printing and publishing industrics 75,453 | 1,603,410
3420 3420 | Printing, pholoengraving, publishing and the likes 0 0
355 Manufacture of rubber products 4,244 90,199
362 3620 | Glass and glass products - 4,393 93,370
1599 3599 | Other non-metallic minal produdis 8,112 172,400
3x2 Manufacture of machinery except electricat 69 1,457
383 Manufacture of electrical machinery 346 1359
384 Manufacture of transpord equiement ' 497 10,573
385 Manufacture of science, measuring, contrelling equipment 13 221
-390 Other manufecturing industries 94 2,014
623 6253 | Gasoline filting station . 3,406 72,386
932 9520 | Lavndrics and dry cleancrs 38,715 822,711
Less 31t Food manufacturing 52,794 | 1,121,540 %
Polential 312 Other fooxd panufacturing 17,292 367,477
industries 313 Beverage industrics 2464} 532,639
314 3140 | Cigarettes, ¢igars ard tobacco : ¢ 0
32123219 Textile industriecs : 7 158
322 3220 | Garment industrics - 310 6,602
3231 3233 | Leather products (exc. footwear) 0 0
34 3240 | Leather footwears ; 0 0
33113348 Wood and cork indusiry ' 0 0
332 3320 | Fumiture, fixture and the likes ) : 0 0
361 3610 | Potteries an8 ceramic products : 658 13,985
34913696 Manufscture of non-melaltic mineral products : 24,618 523,401
410 4101 ] Generation, transmission snd disiribution of electric energy 0 0
Tofal ' 9373
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be,  Studge generated from public sewage freatment plants
bea. Outline of public sewage freatment plan

EMOS has a long term programme of sewage treatment diffusion (in terms of rate of
population served) as shown in the Table below.

Table 1.2.2¢ Sewage Treatment Plan in Greater Santiago

[ Year {1992 | 1995 | 1999 | 2004 2009 2024
lSewage Treatment 0% | 20% 2_5.0% 27.5% 100% 100%

Plan

Sowrce:  EMOS

The amount of total suspended solid to be received in sewage treatment facilities are
estimated as follows (refer to Table betow).

Table 1.2.2h Mass of Inlet Suspended Sofid to Sewage Treatment Plants
Unit: kg/day

l Year 11992 | 1995 | 1999 | 2004 2009 2024
llnlet Suspended Sotid | 0 | 6,142 | 92,220 | 113,183 | 607,552 | 607,552

(dry content)

Sovrce: EMOS _

It is planned that 95% of suspended solid received shall be removed. The sludge
treatment processes proposed for the programme are:

“Sfudge Thickening” + “Digestion” + “Dehydration”.
Meanwhile, it is planned that water content after dehydration shall be 75%.
Studge generated after the processes are expected to be disposed at landfills, Although
candidate locations of landfills are expressed in the plan, no specific action for

localization of disposal site is underway.

In refation to the sewage treatment programnie outlined above, amount of studge

. generated from public sewage treatment plants to be disposed is catculated.

I-7



beb. Estimation of sludge to be disposed
i.  Assumptions -
The estimation of sludge amount is based on the assumptions expressed below.,

- All suspended solid removed by the sewage treatment plants converted to
studge. :

- Empirical data obtained at the Santiago Poniente Plant of EMOS (Planta

- de Tratamiento de Agua Servidas Santiago Ponicnte) suggest the

propottion of “inorganic matter” and “organic matter”, in treated sludge,
to be 50% each.

- According to the empirical data in Japan, 50% of organic matter in sludge
is decomposed to water and methane gas by sludge digestion.

- The water content of dehydrated sludge cake is 75% as mentioned in the
EMOS’s plan.

it.  Qutcome of the estimation

The outcome of the estimation based on the assumptions above are shown in

the table below.,
Table 1.2.2i Forecast of Sludge Generated at Sewage Treatment Planis
Year | 1992 1995 1999 2004 2009 2024

Inlet suspended solid 0] 6142 } 92220 113,183 | 607,552 | 607,552
(DS kg/day) :
Removed 85 at sewage - 0] 5835 | 87,609 107,524 | 577,174 | 577,174
treatment plants
(DS kg/day)
S8 after digestion 01 4376 | 65,707 80,643 | 432,881 432,881
(DS kg/day) :
Dehydrated cake: 0 17.5 2628 . 3226 1,731.5 1,731.5
(moisture content 75%, | ' ' E’
m*/day=ton/day)
Finat disposat amount 0| 6388 | 95922 | 117,749 | 631,998 | 631,998
{moisture conlent 75%,
ton/year)

Note: DS: Dy Solid
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bd. Conclusions

Table below shows “Forecast for Total Sludge Generation Amount” as a summary of

the above estimation.

Table 1.2.2§ Forecast for Total Sludge Generation Aniount
Sludge Generalion Type Moisture 1995 - 2010
Source - content (ton/year) | (ton/year)
Factories In-organic 90% 47,035 309,879
Organic 99% 43,518 | 6,585,469 |
| Sewage Treatment Plémts Organic 75% 6,388 631,998
In-organic - 47,035 309,879
Total Orgaric ; 49,906 | 7217467 |
Total - 96,941 | 7,527,346 l

¢.  PForecast of dust generation in 2010

Dust genetaiion rations obtained by the factory survey amount to less than half of
categories of industries as shown in Table 1.2.2k. Forccasted amount of dust

- generation in 2010 shall be a conservative estimate if the forecast is conducted without

generation ratios for industries which are unaccounted for at present. In order to get

the generation ratios of several industries for which ratios were not obtained by the

Team’s survey, generation ratios surveyed in Japan by the Ministry of International
Trade and Industry (MITI) were examined and tabulated in Table 1.2.21.

However, as clearly understood by the table, there are large differences between the
ratios obtained by the Team’s survey and MITL In addition, it is hard to get
correlation of them. This is due to differences of production processes, raw materials,
fuels, flue gés treatment facilities, emission standards, etc.. Thus generation ratios of
similar categories of industries, which were obtained by the Team’s survey, are applied

to dust generation in 2010,

'On the other hand, the installation rate of facilities emitting exhaust fumes is 82%

according to the Team’s Factory Survey (although the SESMA-PROCEFF data base
has the installation rate in the MR, it does not provide the rate in accordance with the
CIIU code). Consequently, dust generation amount in 2010 is presented in Table
12.2m. S o '
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Table I.2.21

Dust Generalion Ratios Surveyed by MITT in Japan

Unit : kp/yearfemployee

Potential CllU Code Industrial Category Generation Ratio | Gemeration Ratio
oblained obtained
by MITL JICA's Survey

il{ighly 151 Manufacture of industrial chemical products 2,807.8 1.5

Potential 15 Manufacture of other chemlcal products 28018 30
{ndustries 354 3540{01] and coal products 6,632.1 -
' 356]3560[Other non-classitied plastic products 28078 -

3711}3710]lron and sleel industries 34,229.6 1442

372 Basic metal industries 62.6 449.4

381 Manufacture of metal products except machinery & equipment 12.9 73.4

Potential 321113211 Textile processing and materials manufacturing 27.5 29

Industries 3231|3231 |Leather tanning and finishing 2715 2.7
- 323213232{Fur dressing, dycing and other fur and skin articles 215 -
3319]3319]|Other non-classified wooden products 69.0 -

341 Paper, printing and publishing industrics 6282 704.8
3420]3420]Printing, photoengraving, publishing and the likes 6182 -
355 Manufacture of rubber products 2,807.8 -

362]3620]Glass and glass produets 415.7 1,542.9

3699] 3699 | Other non-metallic mineral products 4157 418

382 Manufacture of machinery exceplt electrical 373 1233
383 Manufacture of electrical machinery 373 -

g4 Manufacture of transport équipment 527 1.9
385 Manufacture of science, measuring, contrelling eqmpmem.(mc lens) $2.7 -
390 Other manufaciuring industries 52.7 -
62516253 [Gasoline filling station - -

952]9520|Laundries and dey cleaners - 2487

Less 31 Food manufacturing 392 92.5
Potential 312 Other food manufacturing 392 -
Industries 313 Beverage industries 392 -
314)3140)Cigarettes, cigars and tobacco 192 -
32123219 Textile industries = 275 -
322]3220]Garment industsies 215 -
3233} 3233 Leather products (exc. foolwears) 2158 -
324] 3240 Leather footwears 275 -
3311-3315 Wood and cork industry 69.0 .
332]3320|Pumiture, fixture and the likes 69.0 -
35113610 Polteries and ceramic products 4157 -
3691-3696 Manufacture of non-metaltic mineral products 415.7 -

410410t {Geneération, transmission and distribution of electric energy 238,7564 1,579.0

{sowee) Shudy on Establishment of Database for 1ISW, March 1995, MITI (Mindstry of Infeenational Trade and Industry)
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‘Forecast of ISW generation in 2010

ISW.generatioin in 2010 is forecasted and the summary of the forecast is presented in
Table 1.2.2n. Detailed forecast is shown in Table 1.2.20.

Table 1.2.2n Summary of ISW Generation in 2010
_ nit: tonyear
ISW Category 1995 1997 2000 2005 2010 Increase rate
(2010/1995) zI

-1 |Ashincludingfrom | 10973 | 11,295 | 11,785 12611 | 13437 1.2

incinerator

-2 [Dust and APC 5078 | 99171 17,176 | 29273 | 41371 8.1
r roducts ' 1
fc-3 [finorganic studge 47035} 82,081 ] 134,650 | 222264 | 309879 j
lc-4 |organic siudge 43,518 | 915,778 2,224,169 1,404,819 6,585,469 1513
fc-s |asbestos 299 312 331 63| - 395 134
Ic6 Jacids 169m1 | 17479 18332] 19762 21,178 1.2

7 lAlkalis 2435 | 2518 2641 2849] 3085 1.2

-8 [Solvents 485 sii] . 550 615 679 1.4

-9 loily waste 3824 | 3863| 3924] a020] 4118 Lo

-10 [inorganic chemical | 24479 | 25273 | 26464 | 28430 30,392 12

residues 1

-11 [Organic cherical 7921 8175| 8549 9171 | 9,786 1.2

residues 1
-12 [Other liquid waste 4,044 4,209 4,449 4,859 5,268 1.3(]
13 [(Waste from food | 219.911] 227,530 | 239,327 | 258741 | 277,927 12

roduction : . (i

-14 [Glass and ceramics | 129240 | 133,153 | 139,128 | 149,087 ) 159,047 1.2%)

-15 [Metal and scrap 55028 | 56871 | 59644 | 64235 68817 1.25]
BC-16 {Paper and cardboard | 90602 | 96,492 | 105269 1 119921 134,543 1.49

-17 [Plastics 20858 | 25758 27,117 29374 31,626 127

-18 [Rubber 14306 | 14949] 15886 | 17466 19,049 133

-19 [Textile and leather | 10,358 | 10,321 | 10,573 | 10,993 | 11,418 1.1

-20 [Waste similar to 47,984 49664 | 52,221 56,455 60,675 1.2

domestic waste - g : '

-21 [Wood 117359 | 119,799 | 123,274 ] 129,204 | 135,182 1.1
Bc-22|Stag formmelting  { 10898 | 1221 11,704 12504 ] 13310 1224
BC-23 [Construction Waste | 6577 ] 6sis| 7249 7922|8600 131}
fo-24 fother solidwaste | 45209 ] 47,265 | s03s50{ 55484 60668 1344
L Grend Total 939,139 11,881,278 3,294,77115650,420| 8,005 838 8.5

Note: The table does not include the sludge generated from sewage treatment plants since EMOS has
- plans for eppropriate treatment and final disposal of said sludge.
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L3.1

Present and Future Medical Solid Waste Generation

This section outlines the present and the future generation of Medical Solid Waste.
Basic prerequisites for this work are classification of Medical SW, hereunder
identification of potentially infectious waste types and identification of the potential
producers of Medical SW. In terms of Medical SWM, the quantity of infectious waste
types is the main basic data to be investigated as infectious waste types reguire special
aftention and a separate handling system.

Radioactive waste is another waste type requiring special attention, however,
radioactive waste is not included in the scope of work of the Study.

The quantity of chemicals and other general hazardous waste types generated in the
medical institutions is rather small compared to the generation in the industrial sector.
Thus, chemicals and other general hazardous waste types generated in the medical
institutions should be included in the management system proposed for industries ete.

In relation to the determination of the quantity of infectious waste it is deemed
important briefly to discuss the actual and perceived risks connected to handling of
Medical SW.

Classification of Medical Solid Waste

Medical (solid) waste is defined as follows in the context of the present Master Plan
study:

(Solid) waste generated in the diagnosis, treatment or immunization of human beings
or animals, in related research, or in the production or testing of biological agents.

Solid is put in a clause as in terms of medical waste, a number of liquid waste types
such as biological agents and blood are regarded infectious and, thus, being included
in the same handling system as solid waste types. Thus, there is not the same
distinction between solid and liquid waste as known in Municipal Waste,

There are several classification systems for medical SW. They all originates in the
phifosophy that a part of the waste being similar to municipal solid waste (and may be
collected and treated as such) and a part being either of infectious (and unaesthetic)
nature or general hazardous wastes.
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The following waste classification system for medical SW is proposed (see table 1.3.1a
at next page for the detaited definition). The proposal combines the classification
recommended by WHO and definition of waste types applied by US-EPA:

- Pathological waste °,

- Huntan blood and blood products *, .

- Cultures and stocks *, : - %
- Sharps °, 1

- Infectious waste *,

- Animal waste *,

- Chemical waste,

- Radioactive waste,

- General (non-hazardous) waste.

The waste types marked with an asterisk are potentially infectious types.

a. Producers of Medical Solid Waste

Hospitals and clinics are the main generator of medical SW, but also some minor
sources should be considered in the long term development of the medical SW
management system.

Table 1.3.1b presents a list of sources of medical SW grouped according to the likely
size of waste generation. The list is representative rather than the precise picture in
Santiago. It should be added that even very developed medical SW systems may not
include all the listed small size producers as the collection system will be relatively
costly.
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Table1.3.1a The Proposed Classification of Medical Solid Waste

=
Waste type Description

; Pathological Tissues, organs, body paris, human fetuses and other human parts (recognizable

} waste and unrecognizable).

| Human blood Liquid human blood and products of blood; items saturated with human Hlood

d and blood {including caked blood), inchuding secum, plasma and other blood components

@ producis and their containess,
’ .' Cultures Cultures and stocks of infectious sgents and associated biologicals, inchuding

} snd stocks cultures from medical and pathological laboratories; cultures and stocks of in-
Tectious agents from tesearch and industrial laborstonies, waste from the pro-
duction of biologicals; discarded live and attenuated vaccines; and culture dishes

: and devices used fo transfer, inoculate, and mix cultures.

§ Shaips Sharps that have been used in animal o human patient care or treatment o in
medical rescarch, or industrial laboratorics, including hypodsnnie neadles,
syringes, Pasteur pipeties, scalpel blades, blood vials, needles with attached tub-
ing, end culture dishes (regardless of presence of infectious agents). Broken or
unbroken glassware that wee in eontact with infectious agents, such as used
slides and coverslips.

Hypodermio needles, suture needles, syringes, scalpel blades and other unused,
but discarded sharp items, ‘

} Enfectious Biological waste and discarded materials contaminated with blood, excrement,

R waste exudates, of secretion from humans who are isolated to protect others from cer-

g“ tainly highly communicable diseases, or isolated animals known fo be infected
g . . .
with highly communicsble discases.
Animal waste Contaminated animal carcasses, body parts, and bedding of animats known to
have been exposed 1o infectious agents during clinical trials,
Chemical waste Discarded solid, liguid and gaseous chemicals, for example from diagnostic and
experimental works, disinfecting procedures, preservation purposes, and
cleaning. Hazardous chemicals includes waste that is toxic, corrosive, {lammable, T
reactive and cytofoxic. '
Readioactive Includes solid, liquid and gaseous waste contaminated with radio nuclides
wasle generated from analysis of body tissues and fluids, body organ imaging and
tumor {ocalization, and therapeutic procedures.
General Domestic-type waste, including packaging materials, kitchen waste, non-
ron-hazardous waste infectious waste from wards and other substances that do not pose a spacial

handling problem or hazard to human health of the envitonment.
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Table 1.3.1b Producers of Medical S(_)!id Waste

University hospitals and clinics
General hospitals
Malernity hospitals and clinics

;.—:Me_dium_si_ze producers

Medical centers

Medical Iaboratories
Out-patient clinics _
Medical research facilities
Mortuary/pathology facilities
veterinary clinics

Farm and equine centers
Biood bank and transfusion centers
Hospices

Emergency services
Abortion clinics

General medical practitioners
Convalescent homes

Sanatoria

Nursing and remedial homes
Home-based health care

Medical consulting rooms

Dental practiioners

Pharmacies

Animal boarding and hunt kennels
Cosmelic pierceses

Tattooists

Acupunciurists

Opticians

Chiropodists

Funeral directors ’§
Embalmers

Fhysical and mental handicapped homes/centers
Psychiatrists

Physiotherapists

Animal and fur farms
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b, The Risk of Medical Solid Wastle

- There is widespread concern over the safe management and disposal of medical SW

due to ils possible hazardous or infectious contents.

The risks arising from handling, treatment and disposal of medical SW may be placed
into two categories; the medical (real) risk recognized by health professionals and the
risk perceived by the public.

The Real Risk

There are in principle 4 ways for transmission of pathogenic micro organisms (bacteria,
virus, fungi and parasites): :

1: ° Through the skin; via lacerated skin or penetration by needle or other
sharp or pointed object. '

2:  Through the surface of mucous membranes.
3:  Through the respiratory passages via inhalation.
4:  Through the gastrointestinal canal by consumption of infections material.

The risk of transmission of pathogenic micro-osganisms (in medical term) from
medical SW is virtually considered at the same level as of municipal SW which is
considered minimal. The particular concern is retated to Hepatitis B and human
immunodeficiency virus (H1V). These virus are primarily transmitted through the
contact of body fluids and, thus, the risk of infection is closely associated with blood
confaminated sharp objects such as needles and splintered bones.

Thus, provided sharps and pointed items are properly packed, the main risk arises
during the generation of the waste. Through careful source separation and use of
unbreakable packaging, the risk of infection during the subsequent waste handling is
minimal. In fact, medical literature do not report on any case where a person has con-
tracted an infection from medical waste except in case of a physical injury of the skin
caused by sharp objects.

The Risk Pesceived by the Publi
In general, the public exaggerate the risks posed by imedical SW. The rare incidents
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1.3.2

involving medical SW have been disproportionately highlighted and much publicized
by the media (HIV accidents with sharps, illegal dumping of medical SW, etc.). Thus,
it is natural that the public perception of risk varies distinctly from the professional
medical view. : : :

Although it may be inappropriate to respond on the perceived risk (as this is not real),
the public perception must be observed in the medical SWM system. Thus, it is
adequate to require medical SW being kept in a separate handling system with proper
treatment and disposal facilities for infectious waste types.

Finally, the public responds on the risk of being confronted with recognizable,
unpleasant waste items such as human limbs, placentas, syringes etc.

Confrontation with these medical waste types may not constitute a particular risk of
transfer of disease etc. However, it will certainly affect the person and provoke disgust
and anger. This, what we may describe as an aesthetic based eonflict, should be given
considerable attention in choice of the handling system.

The Present Generation of Medical Solid Waste and the Waste Flow

a.  The Present Generation of Medical Solid Waste

The registered waste generation is generally higher in ADIMARK's RESHOS Study
than that observed by EWI's RESHOS Study. This is probably due to the survey
methods and due to the fact that the ADIMARK Study includes all waste types, e.g.
also liquid waste. Table 1.3.2a presents waste generation data obtained from the two
studies.
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Table 1.3.2a

- Waste Generation Data’ According to Studies Conducted by EWI

and ADIMARK
Institution Waste type ~ Unit EW1® Adirark?
Hospitals Total waste penctation kg bed'day 1.9187 53235
Pathological waste kebed'day 0.0524 0.2425
Infactious waste kg bed'day 0.5537 % 1.4173
Communal waste kgbed'day 1.2502 3.6327 !
Hazardous wasie kg bed'day 0.0124 (chemicals) } 0.0149
Radioactive wasle kgbed'day - 0.0076
Avimal iaste kgbedday 5 0.0084
Clindes Total waste generalion ko bed'day - 5.8431
Pathological waste kg bed'day . 0.3304
Infectious waste kp'bod/day - 1.7263%
Communal waste kgbed'day - 3.7442
Hazardous waste kgbed'day - 0.0412
Radioactrve wase Ig&’be&'day - 0.0008 i
Animal waste kgbed/day . o
Primary snd Total waste genesation kg consultstion 0.6541 -
secordary :
practitioners Risk waste kgfoonsutation 0.0023 -
Rural health Total waste generation kp/cliniciday - 13.3927 l
<lindes Pathological waste kg/cliniciday ; 0.1418 ‘
ln!'@cﬁov;ls waste kg'clinic/day . 27352 l
Comymunal waste ke/cliniciday - 86324
Hazardous wadde kgchinic/day - 20228
Laboratories ® Total waste generation kglabotatory/day - 14.8438
Infections waste kglaboratory/day . 6.1425
Common wasle kglaboratoryiday - 6.7123
Hazardous waste kplaboratory/day - 19945
Note: . 1} ‘A\ma ge for public (4 types) ancl private hospitals,
2) EWI category risk waste exvlusive of pathological waste,
k)] Based on limited samples, :
4 The generalion ratio in this table is the survey results before the adjusiment of 2 5% reduction.

Table .3.2b compares waste generation data for various countries. It appears that data
obtained by ADIMARK correspond to the international trend, however, somewhat in
the higher end of the selected countries. The likely lesser use of disposable equipment
in Chile compared to some other countries makes it reasonable not to expect the
medical SW generation today to be in the high end. For the subsequent ptanning we
propose to apply a 25% reduction of the figures obtained by Adimark. In Table 3.2¢

the total medical SW generation estimate for the Metropolitan Region of Santiago.
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Table 1.3.2b Generation of Medical Waste in Various Countries
Place Total generation of Generation of
medical waste waste of Infectious nature
Santlago, 1.9187 kg/bed/day = 0.6561 kg/bed/day =
Chile " 1.82 kg/capitalyear (EWID) 0.62 kg/capitafyear (EWE)
5.3235 kgfoedfday = 1.6598 kg/bod/day =
5.04 kg/capitayear (ADIMARK) 1.57 kg/capitafyear (ADIMARK)
Latin Amerkca® | 3 kg/bed/day 20% of 3 kg =0.60 kp/bed/day
Belglum 11 ke/capitafyear 1.4 kg/capitafycar '
Penmark 1.95 kg/capitafyear
1.3 ke/bed/day
France 12.8 kg/capitafycar 1.9 kg/fcapitafyear
Germany 1.15 kp/capitafyear 0.4 kg/capitafyear 7
Ireland 6.1 kgfcapitalyear 2.6 kg/eapitafyear
Tealy 2.6 kg/capitafyear 1.0 kg/capitafyear
Mexico City 2.4 kg/capitafyear 0.24 kg/capitalyear
4.73-5.38 kp/oed/day
Neiherlands 10.8 kg/capitafyear 0.6 kg/eapitafyear
2.3-6.5 kg/bed/day
l Portugal 4.9 kg/capitafyear 1.5 kg/capitafycar
Spain 4.9 kgfeapita/year (.6 kg/capitafyear
4.4.5 kp/bed/day 0.4-0.5 kp/bed/day
United 5.5 kgfcapitalyear 5.5 kg/capitafyear
Kingdom 2.5-3.3 kg/voed/day
USA 4.1-5.24 kp/bediday
Note: 1) The conversion from generation per bed to generation per capita is based on sll

14,517 beds at hospilals and clinics and 5.6 millions inhabitants. Medical SW from
other sotirees is not included. '

2) Average assumed generation for Latin America sccording to Organizacion
Panamericana de la Salud and Organizacién Mundial de la Salud (INK3/).

3 Sources; NK 1, ANK2/, ANK3/ and research made by RH&H Consult in Mexico City.
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There is a disparity between the composition of special medical SW from hospltals and
clinics in the two studies as seen from Table 1.3.2d below.

Table1.3.2d Composition of Medical Solid Waste from Hospitals and Clmlcs
According to Studies (Infectious Types only)

Wasle type EWI : ADIMARK

| Pathological waste 9.5% 18.8%
Cultures/stocks and blood products 1.0% 232%

Sharps 4.8% 18.8%

{Other) infectious waste ® ;l.a. 39.2%

Surgial waste {dressing ¢te.) 16.1% n.a.

Waste from Isolafion wards ' 8.6% n.a,
Note: 1} Hexe, the term kifccﬁous waste should not be compared or mixed up with the term used in the

classification. .

EWTs study is the most reliable with respect to the waste composition as actual sorting
and weighing were carried out. However, the percentage of culiures/stocks is
underestimated in EWT's study, probably because of its contents of liquid waste, which
to a large extent is disposed of in the sewer. In order to estimate the present waste
flow, the composition in Table 1.3.2¢ below is assumed for infectious types of medical
SW from hospitals and clinics. This assumption is the best esfimate assessed by the
JICA Study Team. '

Table1.3.2¢ Assumed Composition of Medical Solid Waste from Hospllals and
Clinics (Infectlous Types only)

Waste Gype Composition . Quantity
Pathological waste 10% ' 680 tonne
Culiures/stocks and blood products 15% 1,020 tenne
Sharps . 5% 34b tonne
Tafectious waste ' T0% ' 4,?60 tonne
TOTAL (bospitals and clinles) ‘ 100% : 6 800 tonne

b. The Waste Flow

Table 1.3.2f presents the assumed flow of waste of hlfectit_)lls natere frorh hospitals and
clinics,
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Forecast of Medical Selid Waste Generation

The forecast of medical SW generation for the period 1995 - 2010 is developed for
waste of infectious nature, i.e. the first 6 categories of the classification in section
1.3.1,

a. Forecast Method

The generation of waste of infectious nature depends on a number of factors such as
the population, the general hygiene standard applied in sociely and at medical
institutions, the development of preventative medicine and development of curative
methods.

A number of the above-mentioned factors are not statistically quantifiable and, further-
more, they are uncertain in respect of the possible impact on the medical SW
generation. Thus, for the Master Plan Study it is proposed to forecast the future
medical SW generation based on the development of the population combined with an
assumption of the possible impact of developed welfare of the individuals and the
society. '

The generation of medicat SW is assumed to develop linear to the development of
population of society. Increased welfare is likely to improve hospital hygiene, which
normally means increased use of disposable equipment and, consequently, increased
waste production. However, modern hospital SW management includes attention to
possible methods for reduction of the waste quantities, ¢.g. through resource minded
and environmental conscious purchasing of equipment and consumables,

There are no available historical information for quantification of the possible impact
of the above-mentioned factors, For this study, an annual increase of 1% is assuined.

b. Forecast

Table 1.3.3a shows the population projection 1995-2010 for the Santiago Metsopetitan
Region and the projection of medical SW generation (infectious waste types only).
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Table 1.3.3a Projection of Medical Solid Waste Generation 1995-2010 (Waste
of Infectious Nature Only)
== ]
Year Projection of populetion Effect of improved Projected generation
hospital hygien: of medical solld waste
Total Index of infectons nature (fons)

1995 5,642,000 100.00 100.00 7,300
1996 5,738,000 101.70 101.00 7,500

I 1997 5,831,000 103.35 102.01 7,700 '

I 1998 5,923,000 10498 103.03 7,500 I

1959 6,013,000 106.58 104,06 8,100 I
2000 6,102,000 108.15 105.10 £,300
2001 6,190,000 109.74 106.15 8300
1002 6,176,000 11124 197.21 2,700
2003 6,361,000 112.74 108.29 2,900
2004 6,445,000 114.23 109.37 9,100
2008 6,528,000 115.70 11046 9,300
2006 6,610,000 117.16 111.57 2,500
2007 6,690,600 118,57 112,68 9,800

2008 6,770,000 115.99 113.81 10,000 I

I 200% 6,850,000 12141 11495 10,260 I
I 2010 6,931,000 32285 316.10 10,400
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ANNEXJ INVESTIGATION AND INITIAL ENVIRONMENTAL EVALUATION

.1

J.1.1

F1.2

OF CANDIDATE SITES FOR HAZARDOUS WASTE DISPOSAL

Suggested Guidelines for Selection of Potential Areas for Major Facilities for
Industrial Solid Waste Management

Introduction

Included in the Study is an agreement that criteria for selection of option areas for
treatment/disposal facilities shall be set up in the beginning of the study. Based on these
cnteria the Chilean authorities will select oplion areas (candidate sites) to be assessed
by the Study Team in the next phase of the project in July-August 1995,

This annex contains the suggestion for the selection criteria to be applied as provided
by the Study Team at the end of the first work period in Chile in February-Macch 1995,

Site Selection Method

It is generally assumed that the selection of the most proper sites for waste treatment
and disposal (in this case one or more waste treatment plani(s) and landfill(s)) should

- take part applying 2 negative selection method because it is generally assumed that it

is difficult to make most people think of such an enterprise in as a positive thing.
The stages suggested are as follows: ‘

~a. - ldentification of potential localization areas and sites
b.  Selection of candidate sites
¢.  Assessment of candidate sites

In the first stage (a) the areas most svited for the localization of a site will be identified
by a preliminary investigation excluding those areas where it is for different reasons not
commendable to establish a site. From these options the most evident among the arcas
identified as reasonable options are selected as candidate sites (b). For these ones a
final investigation and recommendation will take place in the third phase (c).

It is assumed that 3-4 candidate sites should be selected for treatment plants and
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J.1.3

- landfills, respectively.

Of these issucs, the Chilean side will conduct phase a and b based on the suggested
selection criteria and other relevant national legislation, regulations, guidelines etc. At
least an abstract of these criteria documents must be made available to the Study Team
for the final assessment (c). Other relevant documents such as maps applied in the first
phases and other issues as deseribed in section J.1.3a below must be made available as
well.

The considerations made by the Chilean authoritics must also be made available to the
Study Team for each of the selected candidate sites. These will be basic documents for
further assessment and must therefore be avaitable in English.

Conditions to be Considered for Selection of Potential Sites

The key factors to be considered in the setection of potential sites are:
Possibility of tand acquisition

Compatibility with national or rcgional development plans

Environmental acceplability
Economic feasibility

W

It is assumed that 1. and 2. above will play a major role in the first stages of the project
(a. and b. in section J.1.2 above), whereas3. and 4. will be the major issues in stage ¢,
because the relations to 1. and 2. have been clarified in the first to stages. However,
the whole study basis must be established before the resumption of this part of the
study by the Study Team in July 1995.

The reaction of potential neighbours should also be considered, but as it generally
understood that Chilean legislation does not require neighbourhood consensus if only
certain requirements of distance to the sites are fulfilled (600 metres from populated
areas, 300 metres from single dwellings). This as therefore not considered a major
issue if only it is assured that these requirements are fulfilled.




a.  Study Basis

The study basis to be applied is assumed mainly to consist of maps, planning
documents and public registers. '

It is suggested that the following material be made available as far as possible for one
or more of the stages of the selection procedure:

aa. Possibility of Land Acquisition
a.  Maps showing present land use, and if possible recent aerial photographs:
Agriculture (soil category)
Forests
Natural resources
b.  Maps showing regulatory constraints on land use, such as areas covered
by national or international nature protection regulations and conventions
for archaeological and historic monurments, habitats for vulnerable and
endangered species (flora and fauna), vatuable landscapes, etc.

¢.  Maps showing publicly owned land (state, region, province, municipality).

d. Register and maps showing ownership of areas within or close to
candidate locality.

ab. Compatibility with National or Regional Development Plans

a.  Maps and descriptions showing planned development in the region and
land use policy plans in general (agriculture, recreational, tourist}.

ac. Environmenfal Aceeptability

The assessment of the environmental acceptabitity will be part of the work carried out
by the Study Team. In the first stages of the project only a preliminaty assessment of

- the environmental acceptability is assumed. The information mentioned in the following

should, however, be gathered for this topic.

Tt is a general assumption that both a treatment plant and a landfill wilt be constructed

" according to modern standard, i.e. with limitation of air, noise and water emissions.
“The conditions of interest are formutated according to this, -
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Maps showing cnvironmentally sensitive areas in general. These maps may
be topographical maps, geolagical or hydrogeological maps, watershed
area maps, or other special maps. The following special conditions should
be borne in mind:

Distance from airports (bird control),
Ground water resource protection (natural low permeable layers of soil
over important aquifers):

Usage of ground water in area;

Smalf ground water abstraction nearby (replaceability):

Distance to dug wells downstream of site;

Distance to populated arcas (odour problems may reach beyond the
above-mentioned 600 metres):

Specification on dense population and single dwellings;
Unsuitable surface water conditions (regularly flooded flood plains or
gorges in mountains flooded in the spring); _
Inapproptiate slopes (risk of landslide, inappropriate construction
conditions}):

Description of topography,

Description of flood risk;

Slope stability and gradient of slope.

Information on meteorological conditions in the area:
Annual precipitation and distribution thereof:
Annual potential evapotcanspiration and distribution thereof.

Predominant winds in the area:
Wind rose showing frequency of wind directions and velocities.

Access to landfill liner material;

Distance to sufficient amounts of clay with a quality suifed for tiner
construction (permeability <10° m/sec. good workabxhiy and compaciion
rajor characleristics).

Distance from central point of waste collection service area (a:r pollution
increasing with distance).

Public nuisance from access roads or railways:

Map showing access roads and ra:lways in relation to populated areas an
population density. - : S :
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ad. Economic Feasibitity

The economic feasibility will be part of the work of the Study Team. In the first stages
of the project only a preliminary assessment of economic feasibility is assumed. Some
basic features should be considered in the first stages and the following information be
gathered for both this and the selected candidate sites for final evaluation.

- a. - Location of site: :
Distance from central point of waste collection are (transport costs).

b.  Area of site (For a treatment plant it should be in the magnitude of 4-6
. hectares).

¢.  Expected possible filling height and total volume (landfills).

d.  Lifeexpectancy (landfills). It should be noted that a life expectancy of less
than 10 years is considered unacceptable for a landfill.

e.  Accessability (need for road and/or railway construction).
f.  Purchase price of land (for example $/ha).

g.  Availability of public service (water supply, waste water discharge related
to staffing facilities, power supply).

h.  Technical considerations (technical construction problems etc. that may
require additional costs).

Suggested Method of Work

The suggested method of work to get through the stages a-b mentioned in section §.1.2
are described in the following sections. The way to identify potential localization areas
and sites {stage a) is described in section J.1.4a and J.1.4b, and the subsequent task of
selecting candidate sites among the potential sites (stage b) is described in section
J.1.4c.

‘Stage ¢, the assessment of candidate sites, is only described briefly as this is to be

carried out by the Study Team in the coming phases of the project.
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a.  Identification of Potential Localization Avéas

A lot of work is needed to select potential areas for focalization of waste treatment and
disposal facilities if one has to carefully consider every single plot of fand.

In order to avoid this it is suggested to use the compiled maps mentioned under section
J.1.3aa and 1.1.3ab, i.e. regarding present and planned land use and regulatory
constraints. If general maps on environmentally sensitive areas are available, they
should be used in this preliminary phase as well. -

By putting these maps in top of one another, preferably on transparent paper or plastic,
areas without restrictions will emanate. This areas are potential for localization of
facilities,

A map showing publicly owned land may be used as an invert - positive - indicator,
because publicly owned tand will often be more easily accessible than privately owned.

b. Identification of Potential Lacalization Sites

In the areas now available as potential localizalion areas, reasonable potential sites for
establishing treatment and disposal facilities, respectively, should be established.

This is in reality the most diflicult task, as there are no strict requirements at hand. The
Potential Sites must be selected on the basis of consideration of a range of optimum

condilions that should be met (not pricritized):

- Area of suflicient size {see J.1.3ad above, general size for treatment plants,
vartable depending on waste amount and filling height for landfills).

- Distance from inhabited areas preferably 600 metres for populated areas and 300
metres for single houses - or more.

- Distance from airports more that 5-6 kilometres (bird control).

- Localization downstream of important drinking water catchment areas (ground
water and surface water). '

- Good road and/or railway access (large roads, not much teaflic in residential
areas). -
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- No problems with flooding in wet- season (steep slopes and narrow
valleys/gorges should be avoided).

- Technical construction problems should not be expected (for exaniple risk of
fand subsidence).

- Areas with one or few owners should be preferred (will ease land purchase).
Publicly owned land may be preferred. -

These criteria should result in the identification of one or more potential sites within
each potential area. Preferably 10-15 potential sites for treatment plants and disposal
plants shoutd be identified within the Metropolitan area. -

¢. Selection of Candidate Sites

Among potential sites mentioned above, the candidate sites for further examination in
stage ¢ should be selected in stage b: Selection of candidate sites.

In order to conduct this it is suggested that a screening sheet be filled in for each of the
potential sites identified in stage a. An example of a screcning sheet is shown as table
J.1.4a below. '

The filled in screening sheets may be used either as they are or the information in them
compiled into a overall evaluation sheet for ali potential sites for the same purpose. In
an overal! evaluation sheet the description from the screening sheets would have to be
condensed to one or two words or - even better - to characters on a scale from 1 to 5 -
with 5 as "best". '

On the basis of these screening sheets and/or the compiling evaluation sheet, the 3-4
most suitable sites for treatment plant and disposal sites must be sefected.



d. Assessiment of Candidate Sites

The candidate sites will be assessed by the Study Team on cooperation with the
Counterpart Team as stage ¢. of the selection procedure. The result of this is assumed
to be a motivated list of priority for the candidate sites.

Table J.1.4a Screening Sheet for a Potential Site SR %

Name of Site:

Employment of Site (Treatment of Disposal):

Topic Description

1) Possibility of Land Acqulsition
a. Landuse

b. Land ownership (number of owners)

¢. Necessity of compensation

| d. Other consideration

—

2) Compatibility with Reglonal
Development Plans

a. Competing development plans

b. Conformity with structure plan and land use
plan

Direction of urbanization towards site

[
d. Other considerations

3) Environmental Acceptability

a. Presenlt use of site arca

b.  Prescnt use of adjacent areas

¢. Topography of area (hole, flat, light slopes,

hilly) | 8

d. Distance to environmentally sensitive arcas

e. Type(s) of environmental sensitivity

-

General soil quality of site

Risk of flooding

= ke

Water supply in area (public, 'single wells)

Distance to populated areas other than single
houses

i
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Toplc

BDescription

Distance to ncarest single house

Nurnber of single houses within 600 melres
of site

Distance from ocntral Sanliago

. _Access road passing residential areas (Y/N)

Distance to clay for landfill liner

Other considerations

Economie Feasibility

Location of site (distance from central Santia-
£9) ‘

Area of site (ha)

—

Expected filling height

Expected total volume

Availsbility of covering soil (sandy soils pre-
fetrod) '

Availabitity of public service (water supply,
electric power, sewage treatment)

. Acccssabiliiy by road and/or lrain

Purchase price of area (per ha and total)

Compulsory extra land acquisition

j.

Benefits of site upon completion

Technical considerations

P
L

Other considerations

It should be noted that some of the points in the table are more relevant for landfills
than for treatment plants and vice versa. For example, access to covering soil and
assumed maximum filling height have little relevance for a treatment plant. Such
obviously irrelevant questions should not be answered.
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J.2.1

Sclection of Candidate Sites for Solid Waste Disposal and Evaluation of the Sites

Introduciion

- The Comparative Environmental Evaluation (CEE) presented in this annex }.2 to the

Final Report of the Master Plan Study on Indusirial Solid Waste Management in the
Metropolitan Region (MR) in Santiago de Chile aims at making a recommendation for
localities in the MR to be considered as a future site for an industrial waste (hazardous
waste) landfill, '

The Report is structured as follows:

- In chapter J.2.2 below compiled, relevant data for a comparative environmental
evaluation is presented in 11 sections for each of the 11 localities selected for
preliminary consideration (candidate sites). For each of the i1 localities the
presentation of data and information is summed up in a preliminary evaluation
at the end of each sections (sectton J.2.2a-1).

- In chapter J.2.3 the comparative evaluation {CEE) is made, and on the basis of

that a ranked - or group-ranked - list is made of the candidate landfill sites.

It should be emphasized that the evaluations and the recommendations in the following
have the form of a Comparative Environmental Evaluation. The CEE has been done
on the basis of information from open sources {published reports ctc.) and on verbal
or written information received from different Chilean administrative bodies as
mentioned in section 1.2.1b.

The evaluations and recommendations presented below will thus not render a full
Environmental Tmpact Assessment (E]1A) for the most promising localities dispensable.
The CEE s only intended as a tool for selecting the localities to be subject to an EIA.

An lnitial Environmental Evaluation (IEE) along the tines provided by JICA for the top
priority sites from the present CEE is presented in Annex J.3 of the Final Report.

A summary of the below information and the comparative evaluation and recom-

mendations can be found in section 7.3 of the Main Report 1ogether with a summary
of the above-mentioned 1EE,
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~ +a, Selection of Candidate Sites for an Industrial Landfill

The 11 localitics which are dealt with in this report have been selected by the Chilean
Counterpart. The selection guidelines provided by the Study Team in the Progress
Report and described in Annex 1.1 of this report were not applied, as this was deemed
impossible within the strict time limit for the task. Instead, the selection has taken place

~ in continuation of a study cqnduétéd by CRIOT, the Regional Comniittee of Territorial

Infrastructure and Legistation of the Metropolitan Region, aiming at defining possible
locations for the final disposal of domestic solid waste. The potential sites for industrial
(hazardous waste) fan_dﬁlls were selected partly from the CRIOT study, pastly - based
on simitar criteria - from the Chilean team's kiowledge of sites in the Metropolitan
Region. '

‘The potential sites selected for further consideration were:

1. Montenegro (next to the potential municipal waste site selected on the basis of
" the CRIOT study)
Cerro Carneros
Quilapitin (Tres Orejas)
Estacién Puangue
San Diego
Santa Amelia
Mandinga
Escorial Norte
Rincén los Rulos
10. Las Canteras

"11. - El Convento

The localizations of the candidate sites are indicated on the map of the Metropolitan
Region overleaf (figure J.2.1a).
b. - Background for the Comparative Environmental Evaluation

As will be understood from the ébove, there is no detailed project for a landfill on each
of the candidate sites. Nor has it been possible to gather and present a full compitation

" of information as is normally done when conducting an Environmental Impact

Assessment. In fact, the information collected only come from open sources such as
yearbooks, contemporary information etc. which could be obtained from different

. national and local institutions in Chile. The main sources of information have been the

National Service for Geology and Mining (SERNAGEOMIN), the Metropolitan
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Sanitary Works Company (EMOS), the Natural Resources Information Center

(CIREN). For exanple, the general geological descriptions for each of the sites in

chapter 2 has been provided directly by SERNAGEOMIN.

g

;\..‘nu@...:.w,

»

Figure J.2.1a

Map of the Mectropolitan Region with potential land(ill localities

indicated
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“In order to remedy for the missing projects, the study has made a number of

assumptions as 1o the consiruction, requirements etc. for a landfill intended 1o receive
hazardous industrial waste. These assumptions are presented in sections 7.1 and 7.2
of the Main Report and further developed in Annex K of the report.

The landfill volume is calculated on the assumption that the landfill is shaped like the
hills of the region, that is with a slope of 1:3 at the foot and 1:5 at the summit,
averaging 1:4.

Especially for the Montenegro site, detailed investigation and design have been done
by the company Kenbourne Ingeniera Ambientat S.A. (KIASA) and DEMARCO. La
Escuela de Ingenieria en Construciion de la Facultad de Ingenieria de la Universidad
Catolica de Valparaiso has conducted an EIA for the site. Much information has been
drawa from this,

¢,  Limitations in the Comparative Environmental Evaluation
There are certain limitations to the present CEL:

- First and foremost the CEE is made on the basis of a limited amount of data, and
only such data that were directly available from open sources (reports,
yearbooks, etc.} or from communication with public institutions such as the
SERNAGEOMIN, EMOS, CIREN, and Ministries. -

- These data have built-in limitations as they do not provide evidence on all the
aspects which should be illuminated in a CEE. But sonte information may be
deducted from other information applying basic engineering knowledge and

- understanding. This has to some extent been done in the following, and it is thus
evident that not all the information provided bear full scicntific proof. It is also

-worth mentioning that the Study itself has not had the opportunily to create
information, for example by executing specific on site investigations.

- For site no. {, Montenegro, a full EIA has been conducted as a basis for a
decision on the establishiment of a municipal waste landfill on the area (i.e. next
lo the area suggested for an industrial waste landfill. The information related to
this candidate site is thus of a higher quality than that provided for the other
sites.

In spite of the fimitations of the data and the deducted evidence, the information is
deemed to be of suflicient quality to allow for a preliminary (comparative)
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