C3

CHU | Classification of Indusiries forthe Study | CHU | Classification of Industrics for the Study
Cods Code :

OTHER MANUFACTURE ELECTRICITY, GAS AND WATER
INDUSTRIES

39011 | Manufacture of jewel (excludm 41011 | Genzration, transmission and distribution of
customer jewellery which for into 3%0‘99) electric energy

35012 Manufacture of silverwsre .

38021 | Manufacture of musical instruments RETAILTRADE
32031 | Manufacture of sporting, athletic and 62536 | Gasoline fifling stations (sale of pelrol,
camping goods Iubr;csnte car wash seivice, greasing service,
ele.

35091 | Manvfacture of oys ;

35092 1 Manufacture of umbrcllaé and canes g]é ESONEASL A ND HOUSEHOLD
39093 { Manufacture ofpenc11s pencll holders, 95201 | Lauvndries and dry cfcancrs
pes and simitar articles : :

39094 | Manufacture of iamp shades
39095 | Manufacture of biooms and brushes

39099 | Manufacture of buttons, hair wigs,
cuslom novelties and other artic es not
elsewhere classified

Classification of Wastes for the Study

a.  Viewpoints of Classification
aa. MODE-1: Easiness in classifying by visual inspection

Classification in which inspected wastes are to be determined to belong to a certain
category visually. (In principle, both the management and generators of ISW should
be able 1o determine the category to which the inspected wastes belong.)

eg - solid waste
- sludge
- liguid waste
- wastein powder state

ab MODE-2: Classification easily corresponding to gisposal  stages (i.e.
storage, transport, treatment and final dlsposal)

Classification which correlate with technology in :espective dispoéal stages.
Storage: Neo&esnty of "container" and anti- exploswe measures" prohibition

of "mixture" :
Transport: Transport mode {e.g. tanker lony, tlpper lo:ry, contamer tipper, in
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drums, etc.), leakage, explosion, secondary environmental poliution

Treatment: Crushing, sorting, incinerating, melting, composting, etc.
Final disposal:  Decomposability, necessity of leachate treatment, hazard-

Qusness. -

ac. MODE-3: Classification which enables easier judgement of hazardousness,

explosiveness and reusability

Classification that hazardousness, explosivencss, ignitability, hydro-
reactivity, environmental toxicity of wastes are understandable to who
treat the wastes.

Classification which easily enables recycling and/or resource recovery from
waste,

b. Classification System

ba. System in Japan

Features:

MODE-1 | -~~~ -~ MODE-2

MODE-3

- Waste classification in Japan essentially states that the classification should

be such that both the waste generator {or their qualified personnel) and

- relative government authorities (or their responsible personnel) could

mutually understand waste classification with ease.

This classification system has an advantage for identifying the optimum
treatment methods in accordance with the generated amount of
categorized wastes.

Although this elassification system is not welf established in terms of
hazardous waste identification (MODE-3), it is complemented by
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- designating hazardous wastes by sources and/or content of hazardous or
-toxic substances. o o
- However, there are some problems in classification system in Japan, such
as exclusion of solvents in MODE-1.

bb. System appliced in the EWI1's RISNOR Study

MODE2 | -------| MODE-3 ‘

Features:

- Classification system of EWI basically is same as that in Japan. It should
be such that both waste generators and relative administrative authorities
could mutually understand ISW classification with ease.

- Industrial wastes are classified into 333 categories and also by its
hazardousness and reusability as in MODE-3.

be. Other Systems

Lémonna ------- | MODE-2

Features:

The combination of MODE-3 and MODE-2 is waste administrator oriented. If
the present state of waste generation is clarified according to this classification,
it will be the best for fully managing industrial waste. However, this type of

~ classification is very complex and difficult for waste managers of factosies and
field inspectors from the administrative side to apply.
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' MODE-3 | ——————— MODE-2 !
Features:

The combination of MODE-3 and MODE-1, which is similar to Japanese
classification, is easy to be applied because waste category is built based on the
difference that can be identified only by visual inspection. Due to the difficulties
of hazardous wastes identification, however, it requires skilled capabilities of
factory managers as well as field inspectors from the administrative side.

bd., Advantages and Disadvantages
~ There are following advantages and disadvantages in each system:

- Although the classification applied in Japan is not able to completely
manage and identify hazardous wastes, it make it possible for
administrators and waste managers in factories to categorize their wastes
even if their capabitities are limited.

- The classification of EWI study which SESMA-PROCEFF plans to adopt
officially for their ISW monitoring and management (i.e. CDSI system)
should be currently most svited to the present state of industries in the
region. As proved in the EWI's RISNOR siudy, the 333 classification is
most suited for management of the declaration (and is advantageous
especially in view that both waste generator and autherity could identify
ISW), however, diversity in the 333 classification is of great disadvantage
and imposes a huge restraint when estimating tolal waste generation
amount in the MR and for planning treatment/disposal plans based wpon
the estimated value.

- The classifications applied in Europe and USA are superior to that in
Japan regarding hazardous waste management, especially the classification
of MODE-3 — MODE-1 has compalibility with Japanese classification.
However, classification requires high level of analysis capability and
knowledge on chemicals for both administrators and waste managers in
factories.
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¢.  Determination of Waste Classification and Priority Waste for the Study
Priority

The method of criteria determination of ISW for the Factories’ Susvey was the
principle issue. The Study Team carried out an examination with regard to this issue,
its outcome was materialized for the following discussions between the Team and the
Chilean counterpart.

i, 24 classification of ISW

Following the examination of the criteria used by Japan, EU and the World
Bank, the Team found that the EU's classification of industrial waste is based
upon physico-chemical characteristics, however, the capacitly to conduct detailed
laboratory analysis is required. Meanwhile, initially in building the framework of
management system of ISW, it is important that field staff of both industrial
waste generators and relevant governmental authorities could visually identify
waste characteristics. In view of this, waste classifications of the World Bank
and Japan were examined and the 24 classification (as shown in Table C.3a) of
- ISW was proposed. '

C-12




Table C.3a ISW Classification (24 Categories) Used for Factories’ Survey

ISW Code - ISW category I
C-1 Ash including from incinerator
Cc-2 Dust and APC products
C-3 Inorganic sludge
C-4 Organic sludge
C-5 Asbestos
C-6 Acids
C-7 Alkatis
C-8 | Solvents
C-9 Oily waste
C-10 Inorganic chemical residues
C-11 Organic chemical restdues
C-12 Other liquid waste
C-13 Waste from food production
C-14 Glass and ceramics

- C-15 Metal and scrap

C-16 ] Paper and cardboard

C-17 | Plastics

C-18 Rubber

C-19 | Textife and leather

C-20 | Waste similar to domestic waste
C-21 Wood '
C-22 Slag from melting

C-23 Construction waste

C-24 Other solid waste

ii. EWTI's 333 classification of ISW

The counterpart approved the classification proposed. However, at the same
time requested that attentions should be drawn to the 333 classification {which
had been proposed through EWY's RISNOR study and is being incorporated into
SESMA-PROCEFF's control system of the declaration system) and the
compatibility of 24 classification and 333 classification with each other.

iil.  Matrix-table for 24 and 386 classifications

“The Study Team confirmed the request and formulated a matrix-table which

indicates the correspondence between both the 24-classification and the 333
classification. Furthermore, this matrix-table is incorporated into the Team's
Factories’ Survey. Meanwhile, the Team proposed that some items of ISW
which were classified into non-hazardous waste according to SESMA-PROCE-
FF's current waste categories should be changed into categories of hazardous
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As a consequence of the above discussions, it was confirmed that the Téam's survey
of "Actual Condition of Industrial Solid Waste" should employ a matrix-table in which
principal 24 classifications are vertically listed and éoi‘res_pondenloe with waste codes
being employed by SESMA-PROCEEF are maintained (see Table C.3b).

~ Onthe other hand, EWT's RISNOR investigation considerably clarified the status-quo
of non-hazardous indusirial waste. Both the Team and Chilean counterpart mutually
* understood that the ISWM in the Metropolitan Region wili have to be mainly targeted
to "Hazardous Waste” including "Liquid waste” and the Study's sur\}ey should mainly
focus on these wastes. -

d.  Format of Survey Questionnaire Form

* Inrelation to the main objectives of the survey (such as, identification and understand-
ing of on-going generation, control/disposal, re-utilization of ISW on-site, factories'
management, organization of ISW, analyses of on-going treatment of effluent gas and
waste water and understanding of factories’ strategies for industria} sotid waste), a draft
survey formn was produced by the Team. As a consequence of discussions between the
Chilean counterpart and the Team and after severat pilot surveys were conducted and
reexamination of the draft survey form, final survey form was produced. (This form is
attached to Data Book A 1). ' ' '
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C4

C.4.1

Selection of Factories for the Survey

Selection Criteria

a.  Criteria in view of scale of factory

The selection criteria in view of scales of factory are described below.

ii.

tv.

There wese 3,296 manufacturing companies (CITU Code 3111-3909) in
the Metropolitan Region with no less than 10 employees according to the
available INE data. Whereas companies with 50 or more employees
comprised 1,150 companies and total employees of those companies
(1,150) counted for about 0% of all employces of 3,296 compames {see
Table C.4. la and Table C.4.1b). '

There are 575 companies with_ 100 or more emﬁ!oye‘es and whose total
employees countex for two-thirds of total employees of companies whose
employees are not less than 10 in the Metropolitan Region.

In view of the above, companies even with less than 100 employees which
might tum out to be prime generators of hazardous solid waste {e.g.
fertilizerfinsecticide manufactures) should be scoped up to the scale of
more than 49 employees for the selection criteria. Other industries might
have to be scoped up to the scale of more than 99 employees considering

“than they count for two-thirds of total employees and that initial

goveramental pollution regulations and guidelines could be scoped for
larger companies. : "

Upon consideration of both lime and budget limitations for the sfurvey and
required number of data for estimation of waste generation (espei::ially that
of hazardous wastes), it was necessary to carry out factory surveys up to
200 factories, the selechon eriteria should be as follows. :

- All 55 companies with 500 or more employees (whose total
employees comprised 54,000 persons and which counts for
20% of total 270,000 employees of companies. whose -
employees are not less than 10 in the Metropblitan Region)

- 80 companies out of 199 companics’ with 200 to 499

~ employees (whose total employces compnsed 27, 000 persons
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and which counted for 10% of total 270,000 employees in the
Metropolitan Region)

- 60 companics out of 320 companics with 100 to 199
employees (whose fotal employees comprised 12,000 persons
and which counted for 4% of total 270,000 employecs in the
Meiropolitan Region)

- Other 5 companies {e.g. from industrial code 3512, etc.)

' The total 200 companies selected from the above criteria comprise one-third of

all 270,000 employees of companies whose employees are not less than 10 in the
Metropolitan Region. It should be noted that covering rate is less than this
figure, because there are companies who has more than a factory and there are
many factories with less than 10 employees. '
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“Table C.4.1a .. - List of Manufacturing Company With 10 or More Employee by INE
Unit : Number of companies

[ 1800 1nd
ciry Industetsl Category abore | 500-995 | 200459 | 160-989  56-59] 2043 ] 10-13] TOTAL
11 bivestock alaughtering and meat peodustion 9 b | 3 19 E 1 3 4
1M |y products 2 q 7 3 3 3 1 17
313 Fruily, vegetablen, and sicis products 1 9 [3 $ [} n k] L
14 |Fih and other marine foods 9 0 1 1 1 12
1188 | Animal and vepclable ols kY ) 4 3 7 1
1438 Ceical focdy 0 © 1 1 b4 ¥
i1l Takery, biscuity, eades, pasise and the lﬂ\ti 0 ]| 3 7 n 430
1115, |Cocon ind Checelate pomdes ard pigar confestoneres | 1] .. _of 2| _. i} .2 ) 14
U H] Ot pon-classibed fopd manulachiing Q € 4 L 2 19 8 41
1122 [Animad feeds 0 o ] 2 2 L 1 10
1L Akoholic Gistieg D] O ] o 1 3 1 4
iz Wite, cidens and nihes femented bopagee ! M2 & A L H 20
3133 [AER, Beer and ot oomy .. Y T N 1 ] of .o o .}
ui Kon-alcoholic beverages 4 3 0 o 9 i ¢ 4
Vito  |Cigsrctten, cipaa and kobacco [ [ 9] ol 2 Lt | 3
30 [Texke proceising spd matcasts manufactuing F] [] 1] 5] Bl ] @ 6]
3212 [cIoth manufxcturing sad selafcd procensing [) [ [ 4 [} ) T D |
3113 [Sochs, siocking and ko products [ 1 E 1) D I ] [FE)
It [Capetsand s [ ] 9 2 ] [] 7 i5
3318 [Ropes, catfon, sordage, ncts and the Kles [ [] 0 I o f |
p219  fother non-tlassified textite indusirics [ [} 9 0 2 2 1 [ |
00 Gamerl induxiries ) 1 14 304 61 138 91 341
12M Leather danning and fanishing D [ 2 ] b4 9 2] 23
102 [Fur dreuing, dycing snd other fur and vian arfickes 0 ] o 0 b b 1 1
1233 |Leather products fexe Tootnean) [ ] 1 ] s w3 33
3260 [leather footweary Fi ] v g 3] e 33 143,
§331_ {Wood processing and wooden products manufscturing 9] [} 1 ] 1ol 31 1] [ |
3312 __ [ Wonden and cane eoptainers manuflacirg Ly @ 0 | ] [y K F |
1319 [Other non classified wooden products [ [ 0 1] [] 1 5 Y
1320 fuitini g, fohké and die Bhes 0 [ L] 1Y H 13 17
ni o} L 0 0 £ [! )
WM _(feparendpdp.. _ ., .. {2 & __. [ S DO | ;I
12 Faper conlainens and bones o 1 ] [] 1 FH
V19 [rher papet ard pulp prodicte [ 3 ] 1 W %
3520 |ivinfing, photecngraving, publishing and he Hled ! 3 3 [} =) Y ) KT 13
151 | (rganic and inoeparic fdustrial chericats a q o ] L) T i
3592 |Fertifizers, bnsccticiden and the Bkes, B . [ 0 3 i 1 1 -IL
AL1A] Reslnx, plasficy, and chemical Bbre b 1) B 1 1n 2 ? [
3514 [Mtoufachured ehomical products ° [ [ [ 3 0 of _3
s Faint, Varmivhes, fac quems, cnamehy and Gie 1oy Y Ly 3 4 4 [ 5 F¥s
1523 3 Sedicienes (Fhamnaceutical producisy o ] ) 4] 1) ? ] L3
1523 Soaps, delovgenty shampacs, coametics, end the liley o 0 ? 1 [ 12 9| 42
1825 Other non-classified cherdeal produchy 1 [ 3 H n FLl 5] sl
1380 |6 and cool products o] o} 2 1 1 ? 1] [B
3531 Tyres, lubey, rims and the ikes LY 1 ] 1 2 7 2 14
3857 fOther nomclesnificd nobiwr products Ll 0; 2 1p] 4 3 n 7
3360 fOther non-classified plastc producly Ly ¢ 12 Fid 1] 9 12 24,
610 |Cotteries and ceramic produch 1 0 1 [} 1 [ 24
W GTass and plasy producls 4 1 7 2 3 1 0 12
1wy Dk, Lettices, wafls and refractony matedaly D £ A 1 6 ] 15
Lt [Cernenly, Eme, and plasiey 9 LY 1 1 2, 1 ] G
693 pCement bullding materials 0 o 3 H 3 13 1 33|
i@-— Tibre cema peodicle LYy 1 Y ] 1 21 [ 5
1696 Elater building natedal LY L) 1 o ] 1 4
1699 {Other oo -mctallic minerai produc 0 1] 1 ) 4 3 1 II!
hrio  Juonandwectindutles. ... ... . _ .. .| o .. s 3 sl T
3721 |Dasic copper industiy 0 0 [ [ I ) [ ;l
712 [Copper products and altoys of 1 ] [ I B z [
e Naske nonfortots mnatal Indisirtes (ene. copper) 0 @ 0 0 of ] 2 B |
WIL [Metal cullery, hand towts and nther geneeal hardsare 0 [ 1 [ ] % 3 FX |
3eky | [Mtetal Furniture and fctuie ) P [] y__u il n
LL1E] Mctal structures, tanks, shaofics, doom 15d windony . qa [ ] 11 sl M n __'.EI
VI [afers! packapes, tools, and househald utcnsis o] 2 t| | iy ) n 64
3215 | Wires, non-bolated pables and by -products o] ] 3 [ 1 T 9 ]
319 fOwher el producls o] [ 4  u] ol 7 |
1832 _ | Apgcutrona? machinery of [ ol o 2 5 [ ] |
N |Wood and meial working michinay 6] 0 0 5 I 7 1 17]
1324 fOwer inductrial mackinery - ] [ 0 1 [ ' 3 1] @
115 Qffice machincry snd equipment {ine.compuicin) o] D, P, [ _l_)| .} 3 [}
1229 [Orher non<lavified machinery 1] 1 1 1w wown 20 [ |
1630 [Mators, generators, banfonne aad the bl.cs 9] [} 1 3 2 1 5 18}
1312 |Radia, TV, Xtay related machinery and equipment [ 0] [ 1 3k [ E |
1830 | Clectric heating muchinery 2nd cquipment o) 2 1 0 F I [ [}
839 |Other eleciic machinery ol [ 3 3 ) ] 0 2,
Mdl Ship and boatyards, marine cogines and iheir parts [ 0 [ o 1 3 [ 1
Wiz [Raikcad smachinery and equipmen Ol [ 1 | 1 [ [ 3
Wiy Vehicke paris i enginct 0 [ [3 F KL n ki ]
WA |MBotorcyiten b boyclen 0 0 i o1 1 i 7
il Adrplanct wnd e i componenls 1 0 [ [y 0 ] [} [l
193, _ JOther banspodt equipment . ) DN ) JUURUUNY ISR} N | NN NN} DY | DY |
3141 Measurement, contrefling and medical muhmfg [) C [ ] 3 $ 3 17d
RES Optical snd phatochemicat mkhmﬂj ine Yera) ') L) o F| ¢ ] 1 |
1901 [JeneBery and shemdet [ 0 1 o © [} ] F |
1501 |Musical baatrumg ate 0, [} ] o 1 L} ) E |
1503, [Sporting, athlcik; aad eamping gogds N 8 [} ol flu‘_g 1 gl
905 Oher ron-classificd manalachinng ndustnies 0 [ 1 1 g 19 11 It
TefAL . (1] 1 I T DG ER D J,i%l
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Table C4.1b-  Total Employees in the MRS for the Companies with 10 or More
Employees by INE
Unit : number of employces
Scale of Company| 10-19 | 20-49 } 50-99 | 100-199 | 200-459 {500-999 1]%)00: TOTAL
- CIU CODE ' ' ' |

High  [3211 705 2065] 1875 24000 4900 3000]  4.500] 19,445
& t fPeential fa3) so] ais] e7s]  1so] 700 0 o} 1,870
- 3o 75| 245) 300 150 X 0 0] 770

341 165 80s| 825 750] 2450 4,500 0] 9,495

3420 765] 1925 2075|1200  2,000] 1,500] 1,500] 11,165

351 240] 630] 600 450 0 0 o] 1920

352 465| 1,715 2,775] 4,650  se00| 1,500  1,500] 18,205

354 15} 245 78] 300 700 0 o] 1,335
355 225 s25]  aso] 16s50]° 1050] 750 o|_4s50)

356 630 2800 3825 4350 4200 0 0} 15,805

62 ol 140f 225 300 700] 750 of 2,115

3699 105| 280] 300 150 350 0 0] 1,185

371 0] . 245  225{ 1050] 1,750 750 o] 4,050

372 60| 175] 1s0] . 1so] 10500 750 o| 2335

384 1,275] 4,585] a200f ssso| 8750 1500 0| 26,160

382 4800 1.8%0] 2,025] 1650 350] 750§ 3,000] 10,145
g 383 195 s60|  900| 1,350f 1,750 0 of 4735
84 165 1,050 1,350 450] 2,800 o] 1500} 7315

385 90 315] 225} 450 0 0 0] 1080

390 28s| 735|750 150 700 0 o] 2620

Sub-total | 6,000 21,245} 23,925 27,600] 39900 15750 12,000]146420

LessPo- (311 3,126] 9205) 4125] s250]  9100] 3.750] 6,000} 40,550
ential B2 150] . s0s) . 600] 1200] 1,750 0 o] 4,505
313 45{ 350] 375 900 1400] 3000f 1500] 7570

314 15 0] 150 0 0 0 of 165
32123219} 82| 276s| 3.1s0] 2400 3,150{ 750 o] 13,040

322 1,365 4,760] 5025 4,500]  4,900] 3,000] 1,500] 25,050
3232-3233) 210 315) 150 159 350 0 ol 1,175

324 49s] 1,715] 2550f 2400 3150 1500 3,000 14,510
3311-3315] 285 1085]  s2s] - 1200 350 0 o| 3745

332 37s] 1,225) 1128) 12000 1,750 0 0| 5675

i 361 | ool 245]  1sof o 1s0] 1400 ol 1,500] 3,535
3691-3696 135] sos| 97s| 1350 2800 750 ol 6815

Sub-total 7,110} 23.275| 19,200f 20400] 30,100 12,750] 13,500]126,335
Total | 13,110} 44,520] 43,125] 48000 70,000} 28500f 25500272755}

Note: Total employees are calculated based on the following assumptions

 forscaleof 10419 ¢
. copipany

23-49 %
'30.99 :

"~ 15 Employees
35 Employecs
: 75 Employees
100-199:. .- 150. Employees . -
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b,  Selection criteria in view of IIW generation potentiality
ba. Priority of the survey

Since identification and distinclion of HW from other ISW followed by appropriatc
disposal management are the essential prerequisite for the Master Plan Study of
Industrial Sofid Waste Management in the Metropolitan Region, both the Chilean side
and the Study Teani recognize the necessity of "Survey for Actual Conditions of
Industnal Waste" with emphasis on surveys to industries with high potentiality of HW
generation. EWI's RISNOR study may be useful for analyzing actual conditions of
solid waste generation in the Region, it is only an investigation intended for non-HW;
the study enables identification and understanding of status-quo regarding non-HW
only to a certain degree. In view of the above, selection of factories to be visited
should like to priositize industries with high potentiality of HW generation, with due
consideration to factories scoped in the survey of EWT's RISNOR study.

bb. Criteria of in view of hazardousness

The criteria of HW were examined in depth since both the Chilean counterpart

(SESMA-PROCEFF) and the Study Team mutually recognized that the criteria of HW
are essential for the Study. Consequemly, the following aspects were confirmed by
both parties.

L The mode of waste classification in view of easiness by visual inspection
proposed by the Study Team (which enablés both officers in administrative
authorities and managers in waste generating factories to visually identify
the appropriate categories of wastes with éase) plays an important role in
ISWM (which further corresponds to certain extent to "the mode of waste
classification in view of hazardousness” as can be seen in Table C.3b).
Hence for the time being, 24 categories of waste in view of easiness in
visual judgement were proposed as a principal classification mode for the
“survey of actual conditions of industrial waste".

ii.  Onthe other hand, since the mode of waste classification mentioned in the
D&M's RISPEL study was not practically applicable to the "Declaration
System" of SESMA-PROCEFF, EWI's investigation employed a mode of
classification with 333 categorics. Relativity between the mode of 24
classification and the EWI's mode of 333 categories had to be examined
and established prior to the conduct of the “survey of actual conditions of
industeial waste” in order to maintain validity and compatibility between
previous investigations and this Study. |
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iii.

As a consequence, the matrix (shown as Table C.3b) between the 333
categories of the above correspond to one of 24 categories, visually was
confirmed by both parties. Questionnaire form for the survey of “actual
conditions of industrial waste" included a table that waste identified under

- 24 categories is identified to correspond to the 333 code which SESMA-

PROCEFF is being adopted. In this work, the Team proposed to re-

“classify some of non-hazasdous wastes to hazardous wastes.

be. Industries with High Potentiality of Mazardous Waste Generation

Based on the above criteria, industries (classified in 4 digit CIIU code) which have high
potentiality of generating HW were identified through the following manner.

I

i,

.

Referming to previous and present experiences and actualized investigation
surveys of ISWM in Brazil, EU, Japan etc., the Study Team selected

categories of industries which are liable to generate HW.

On the other hand, EWT's RISNOR study indicated categories of probable
waste (imder 333 codes) from each industry (under the 4 digit CIIU code).
Among those wastes indicated, waste which could be listed as HW and
LW are summartized in Table C.4.1¢.

From these examinations, the Study Team's recognition regarding
categories of industries which have a high potentiality of generating HW
generally coincided with the current EWI's classification. Meanwhite
although the problems were identified, respective solutions were as
follows.

- Although EWY's study included cases whereby food industries afso
generate ash and dust e.g. from boiler, these industries were
- excluded from the scope of the Study (or Surveys) since relevant
wastes are generated from most industries. Meanwhile data from
EWI's current study should be utilized to incorporate the Study's
analysis. _
- - Similarly, LW (liquid waste) nﬁght also be generated from industries
 with lower potentiality of HW generation. The EWT's survey results
should be mainly utilized for examining the industries with lower
potentiality of HW generation. The survey should be focused on
industries which may HW.
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. Table CA.l¢ Possible Hazardous and Liquid Wastes according to Categories of
Industrics in the EWI Study - -
CIIU | Note Hazardous Solid Wastes - Iﬂu:d Wastes Code Number by the
Code 2 Code Number by the EWI Study
3111 - ‘ 304, 317
32 206 304 311,371
3113 -
3114 264 304
3115 264 304, 401
3116 264 -
3117 264 (16) 304, 401
3118 264 -
3119 264 304 -
3121 264 (16) 304, 401
3122 304, 416
3131 - -
3132 - 318,319
3133 - 304
3134 - 304
3135 206 304
3140 264(138) .
32%1 @ 206,224,228, 239, 240, 241, 247, 248, 304, 329, 340, 345, 356, 357, 392,
264 {16) 401, 402, 410, 411
3212 - 304
3213 247 -
3214 - 304
3219 228 :
3220 228 304, 401, 402, 404
3231 {@ 202,203, 221,222, 228 (16) 304, 336, 401, 404
3232 - 404
3233 . -
3240 .
31 - 304
3312 - 304
3319 |* 205,221, 268 (16) (141) 304, 358, 365, 401
3320 {16) (141) 305, 401
3411 | # 206, 264 304
3419 | * 247,254, 264 (16) 33#,312,313, 342,357, 371, 398,
3420 | @ 205, 206, 211, 214, 221, 228, 236, 244, 304, 309, 313, 314, 349, 354, 356,
' 247, 254 (2) (16) (70) 357, 375, 377, 380, 383, 392, 401,
_ 402, 407, 409, 410, 415
3510 | @ | 204,206,208, 215, 221, 226, 228, 229, 304, 312, 313, 333, 336,377, 401,
231, 247, 264 (16) (67) 402
3512 | @ %gg %gg %gg (213 , 247, 254,255, 256, 301, 315, 328,334, 412
6)
3513 | @ 201, 206, 208, 250, 254, 259, 264,266 (2) | 304, 310, 312, 330, 334, 337, 338,
- {16) (141) ﬁg 341, 353, 401, 402, 411, 412,
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3521 | @ - 206 222, 227,218,238, 246, 260, 264 (2) 283’315’333'339' 364, 401, 402,
3522 |@ 328 231, 246, 247, 248, 252, 253, 104, 305, 306, 319, 324, 326, 331,
- 26! 264'(16)(167) 336, 341, 343, 344, 358, 363, 364,
397, 400, 401, 402, 404, 406, 408,
409,410
' : 304,305, 334, 401, 402, 414
3523 | @ | 228,247,264 (2)(16) 304, 305, 367, 377, 394, 401, 402
3529 | @ | 208,228,235,247,262, 263, 264 (16)
3530 |+ 254,266 304,312,349, 371, 415
3590 | @ 228,264 (16) (141) 304, 334, 401
3551 | * 228,259 (16) (61 304, 325, 333, 334, 402, 410
, 316, 325, 334, 369, 377, 401, 404,
3559 | ¢ 242, 254,259 (2)(16) 409,410,415 ‘ ||
3560 | * 206, 221, 228, 230, 247, 264 (2) (16) 334,333, 336, 339, 345, 366, 392,
- (141) 401,402, 404, 407, 410
3610 264 304, 392
| 3620 | # (141) 304, 334, 401
3691 264 (16) -
3699 | * 205, 206, 221, 249, 260, 264 (16) 304, 334, 339, 401
3710 | @ 205, 221, 228, 263, 264 (2) (16) (141) 308,312, 328, 334, 352, 391, 401,
. 402, 409, 415
3720 | * 205, 207, 208, 221, 228, 248, 254, 263, 304,319, 371, 373, 391, 401, 402,
264, 256 (2) {16) (52) (1 1) {141} 415
st @ 213,227, 228, 267 (2) (16) 304, 312, 333, 334, 356, 401, 402,
y . 409,410, 414
1z |@ | 227,228(16)(141) 304, 338, 401, 402, 404, 410
304, 308, 323, 334, 391, 339, 401,
1813 { @ 219, 227 (16) (67) (141) 402,409, 410
: 304, 305, 308, 309, 311, 312, 328,
3819 | @ 206, 215, 221, 248, 264, 266, 267 (2} (16) | 332,334, 356, 371, 384, 387, 391,
(52) (67} (141} 395, 396, 401, 402, 404, 409, 410,
. _ , 415,416
3821 210? y 334
3822 , 209, 221, 221,218, 266, 267 304, 334, 401, 402
3823 | @ 221,227, 228, 245,264 (16) (141) 3(11(2), 304, 334, 40%, 402, 405, 409,
31824 | @ 227, 264 (16) (141) 302, 303, 304, 334, 391, 395, 396,
401, 402, 404, 409, 410
304, 334, 401, 402, 412
3825 | @ 206, 207, 264 (l&% (141) 304,309, 319, 321, 325, 334, 349,
3829 206, 215, 221, 227, 228, 248, 254 (16) 401, 402, 403, 404, 409, 410, 412,
67) (141) 413
383t | @ 206, 207, 222, 228, 264, 267, 270 (16) 311,325, 334, 338, 344, 371,374,
(141) 377,401, 402, 404, 409, 410,412
304, 308, 325, 334, 344, 361, 378,
1832 | @ 221,227, 228 (16) (67) (141) 391, 398, 401, 402, 409, 410, 415
304, 308, 325, 334, 344, 361, 378,
391, 398, 401, 402, 409, 410, 415’
833 | @ 221,227, 228 (16) (141) 304,305, 320, 343, 344, 376, 401,
402, 409, 410°
3839 { @ 206, 227, 269 (16) (141)
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3841 205 334, 386, 401
3842 205,222,227 (16) (141) 304, 334, 371, 388, 404
3843 205,221, 222,227 16) (6?) {141) 308,312, 334, 344 351, 381, 385,
401, 402, 409, 4
304 312, 334, 344 394, 401, 402,
3344 | @ 206,228 (16) (67) 409,410
304, 334, 344,371, 382, 383, 390,
3845 | @ 206,222, 227 (2) (16) (141) ggi, 393, 401,402, 409, 410, 414
3849 -
g 3851 | @ 206, 207, 222, 227, 228 (16) (141) 304,334, 339, 344, 356, 362, 387,
: . 401, 402 409,410
1 305,344, 410 '
3852 228 ?6) 304, 319, 333,334, 344,348, 404,
3853 264 (16) (141) 407, 409, 410’
3901 @ 221,227, 247 (16) 38; z%g 322,391, 401, 402, 404,
3909 | @ @ | 206,227,228, 264 (14%) 325,334, 391,401, 402 409, 410
Note 1: In addition to the below-mentioned industries, the follomng lndusi.ﬂ&s ar¢ included in the
Study.
- mining (23031, 23032, 23033, 23041, 25021, 25090)
- generation, transmission and distribution of electricity (41011)
- fuel stations {62536)
- laundries and dry cleaners (95201)
Note 2: @;  Both Chilean side and the Team recognized.
¥ Although the Team did not propose to include these industrics, they are listed
because there are many hazardous wastes in the list of the EWI study. Since
industries classified as 9 in the fourth digit (i.e. 3829) are others of 3 digit (i.e.
. 3827) industry, those should be examined in the detailed categories as 5 digits.
#, Although the Chilean side did not point out, the Team proposes to consider these
industries of passible generators of hazardous wastes,
Note 3: Although the following figures, which are put in parentheses in the Table, are listed as non-

hazardous in the EWI study, the Team proposes to include them.

.- 2,16, 31, 52,67,70, 116, 117, 138, 141, 167, 18D

Actually, enly following wastes wete some time observed in the EWE's RISNOR study.

2 Adhesive
67  Lubriceting gréase
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Table C.4.1d  High Potential Industeies of Generating Hazardous Wastes
Unit: Number of Indusiries
I Nos of Employecs
CIIU Code >500 | 200-499 | 100199 | 3099 TOTAL
High Potential|3211 7 14 16 25 62
Industries 3231 0 2 1 ] 12
3319 0 0 1 4 5
341 6 7 5 Y 29
3420 3 6 8 29 46
, 351 0 0 3 8 1
i 352 3 16 31 37 87
354 0 2 2 1 5
355 ! 3 1 6 21
356 0 12 29 51 9
362 1 2 2 3 8
3699 0 1 1 4 6
371 1 5 7 3 16
372 1 3 1 2 7
381 2 25 39 56 172
382 3 1 1l 27 42
383 0 5 9 12 26|
384 ) 8 3 18 30“
385 0 0 3 3 6
390 . 0 2 1 10 13
_ Sub-tota} 29 114 184 319 646
Less Potential]311 9 26 35]. 55 125]
lndustiies  [312 0 5 8 8 2t ||
313 5 4 6 5 20
314 0 0 0 2 2I
3212-3219 | 9] 16 42 68
322 5 14 30 67 116
32323233 0 i 1 2 4
324 4 9 14 34
3311.3315 0 i 8 1
332 0 5 8 15
61 1 4 1 2
3691-3696 1 8 9 13
ISub-total 26| 86 136 256
Total 55 200 320 575
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Cd.2

Principles for incorporating EW1's investigations

Although the EWI's investigation focuses on non-hazardous waste, the status-quo of
265 factories'(see Table C.4.2a) generation and disposal of ISW could be summarized
from questionnaire forms that were completed. On examining the framework of
ulitizing EWT's survey results, the following analyses were conducted in relation to data
obtained from the EWT's reporl '

e

[

ldentiﬁoalion. of industrial classification and company’s size of factories
surveyed by EWI ; '

Identification of industries and factories which declare that lhey generate
HW and LW in EWI's report, and tdcnhfy the type and quantity of HW
reported ; and

Items surveyed by EWI and their depth of surveyed items. Complementab-
ility of those data and the Team's survey.

Consequently, the followings were observed:

e
1n.

iii.

As for HW reported in EWT's investigation, 186 ton/month in total are

- generated in the 265 factories. Among the 186 ton, 171 ton which is over

90 % of the total was generated in the high potential industries though the
number of factories surveyed is 140 and about 50 % of the whole.

As for liquid waste, the EWI's RISNOR study confirmed that only 166
ton/month was generated. However, used acids (Code No 313) waste
water and blood (Code No 317) are of 150 ton/month and equivalent to
90 % of total generation. Hence such data are not reliable for the basis of
investigating status-quo of the actual ISW generation. '

On the other hand, for non-hazardous solid waste it is found that
significant information were surveyed ‘i‘nc.lu'ding disposal destination.
However, as shown in Table C.4.2a, factories surveyed by EWI comprise:

- 15 factories with 500 or more employees,
- 23 factories with 200 to 499 employees,

- 40 factories with 100 to 199 employees,

- 38 factories with 50 to 99 employees,

- 148 factories with less than 50 employees.
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Therefore attention should be drawn to small and medivm companies count for
larger praportion in the EW1's survey.

Tn view of the above, the Study will, based on the data and information of EWI's
investigation on non-hazardous solid waste, be determined to produce its framework
with planning its surveys for actual conditions of industrial waste.

Table C.4.2a Faclones Surveyed by EWI Study and Number of Their Employees
' by Scale of Factorics

P Nos of Employess .

|I CHU Code 7700 T 200-499 ) 100-198] 5099 | <s0 | TOTAL
High Potential [3211 3 0 1 | 4 9
Industies 493, 0 of o 2l 4 6
3319 0 0 0 of 3 3
341 ] 3 2 0 ] 7ﬁ
3420 0 i 0 1RE 71
351 0 0 0 of s ' sa
352 1 1 0 2 S 9
353 o} 0 1 of o 1
355 0 1 0 ol s 6“
356 ) 1 3 0 4 8
362 ° 1 0 1 of 2 al
3699 0 1 0 0 1 21
171 0 1 5 71 6 19§
372 ) K 1 ol . 2 sl
381 0 6 7 s 16 35
182 0 0 0 of 2 2“
384 0 1 0 0 4 5
385 0 0 1 0 1
390 0 . 0 0 1 5 6
i ' Sub-total 7 17 22 2] 74 140
Less Potential 311 6 2 6 3| 24 41
Industries 13, 0 0 3 1| 5
313 0 2 0 of o 2
32123219 0 0 2l o] 4 6
322 0 1 2 2 7 12
324 1 0 0 o i 2
313113315 0 0 1 TIE 43
33 0 0 2 of 3 s“
361 0 1 0 ol 2
3691-3696 ) 0 2 NIE: . 7‘
Sub-total 8 6 i8 19] 74 125
Total 15 23] aof 39| 148 265}
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C43

- Selection of Factories

a.  Numbers of companies to be surveyed

In addition to the outcome of the above examination, conditions to be considered for
the selection of factories to be surveyed were as follows:

- There were time and budget timitations.

- It was anticipated that at ieast one-third of companies might refuse to be
interviewed if either of two members of counterpart from SESMA-
PROCEEFF did not accompany the visit.

- Pilot surveys revealed that significant level of technological understanding
on factories’ process and waste generation was required on the part of
interviewers.

- This survey was intended not only to estimate waste generation amount,
but also to form bases for examining ISWM on-site including waste-
minimization/recycling technology and for examination and reviewal of
administrative monitoring and guideline, waste management technology
dissemination. Therefore, consideration to relative administrative aspects
in this regard was required for the selection of factories.

In relation to the above conditions to be constdered, criteria for the selection of
factories to be visited should be as follows:

. Prior to consignment of the factory surveys to the local consultants, pilot
surveys should be conducted by the Study Teans and counterpart members
from SESMA-PROCEFF for 10 factonies {which are among the industries
that seem to be generating HIW), which should be chosen by SESMA-
PROCEFF,

- During the period of the Team's "First Work in Chile", another set of 10
factories should be investigated by the Study Team.

- The duration between the Team's "First Work in Chite” and the "Second
Work in Chile"" (or from middle of march '95 to end of April '95), the
focal consuftants assigned should proceed the investigation of 50 factories.

- One way or another, including the Team's surveys of "in-factory” process
management, 200 factories were to be investigated.

- Data and information from EWI's 265 factories investigation could be
utilized complementasily to the data and information to be obtained from
the Team’s survey of “actual conditions of ISW", which may form tn total
about 400 factories’ data and information. Therefore certain level of

“identification and examination of actual conditions of ISW (including
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geneiation, process management, in-factory treatment and disposal, final
disposal) could be assessed for major industries in the Metropolitan
Region. : : :

- Inorder to secure the acquisition of data and information of 200 factories,
about 270 companies should be selected beanng in mind one-fourth of the
companies might refuse the interview.

Although the previous investigation conducted by D&M’s RISPEL study might be
useful in analyses of generality such as "analysis of industries and factories generating
HW", "analysis of transport and disposal of waste from industries" etc., it was
anticipated that the D&M investigation would not be a good reference for
identification and understanding of factories’ actual conditions (such as waste
generation amount, in-factory waste management).

b.  Selection of factories to be surveyed

. The factories to be surveyed were selected, as listed in Table C.4.3a, based on the
foltowing criteria for respective categories.

ba. Number of companies to be surveyed
In total, between 270 to 280 companies should be selected. About 15 of them should
be from electricity generation, gasoline filling station and laundries. Hence, about 260

companies should be selected from manufacturing industries and it was expected that
190 out of 260 may accept the survey interviews,

bb. Companies to be surveyed in the First stage (until end of April 95)

As for the survey, until the end of April® 95, 100 companies should be selected and it
was expected that data and inforination from 70 factories should be obtained.-Two gas
filling stations and 2 Jaundries should be included in this survey.

be, Selection of factories with more than 499 employees

Whereas EWI surveyed 15 factories with more than 499 employees, all factories (35)

with 500 or more employees should be surveyed in view of including countercheck of
data and information of the EWF's survey.
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bd. Selection of companies with less than 499 employees (with a lower
potentiality of hazardous waste generation)

EWTI investigated 117 factories (out of 1,150 factories with more than 49 employees)
which have a lower potentiality of generating HW. In addition to this 117 factories, if
1 factories {with more than 499 employees with lower potentiality of hazardous
generation) were newly surveyed on this occasion, the actual conditions of industries
with lower potentiality of HW generation could be significantly identified and
understood. Therefore, companies with less than 500 employees (which have a lower
potentiality of hazardous waste generation) should not be selected for this survey,
although some issues might remain such as identification and understanding of actual
conditions of "liquid waste" and "generation of HW under lower potentiality” in this
regard.

be. Selection of companies with less than 500 employees (which has a higher
potentiality of hazardous waste generation)

- For companies with more than 199 but less than 500 employees, all 114
factories should be selected.

- For companies with more than 99 but less than 200 employees, 40 % of
comparies in this category should be selected.

Up to this selection there are 243 companies in total. In addition to this,
industries in which there is no companies with 100 employees (e.g. CIU
Code 3512) might have to be included in the course of the survey.

- EWI investigated 94 factories (with less than 200 employees) from
industries liable to generate HW, which might be utilized for
understanding the actual conditions of non-hazardous solid waste.
However, it might not be usable for understanding the status-quo of HW.
Therefore identification and understanding of the status-quo of HW should
be pursued through the outcome of the Survey.

bf. Number of factorics to be visited which had already been visited for the
EW!I's study

About 40 factories were visited (some of which were also visited during the previous
ESI survey) which comprise:

- 15 factories with more than 499 employees,

- 17 factories with a high potential of hazardous waste generation with more
than 199 to not more than 500 employees, and

- a few factories with a high potential of hazardous waste generation with
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- less than 200 eniployees. -+

However, reduplicative visits to this extent were considered necessary for examining
and reviewing the vatidity of EW's investigation.
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C.5.1

- Qutcome and Findings of the Factories’ Survey

Outcome

2. Database

Data obtained from questionnaires (both the Team’s Factory Survey and EWI’s
RISNOR study) and processed in this Study are compiled in a “database”. The “data
base” contains data from total of 425 factories (189 out of 199 factories surveyed by
the Team, and 236 out of 265 factories surveyed by EWI's RISNOR study.).

i The data summarized from both studies (Team’s Factory Survey and
EWI’s RISNOR study) are compiled in two files (i.e. JEWI_IND.DBF and
JEWI_DB.DBF).

. The dala summarized exclus_ively from Team’s Factory Survey are
compiled in another set of two files (le. JICA_IND.DBF and
JICA _DB.DBF).

Use instructions and notes for these 4 files are mentioned below in Spanish. This “data
base” is submitted to the Chilean counterpart in form of a floppy disk (2HD, 1.44MB
formatted, 3.5). ' '

“Identification of present SW generation amount” and “estimation of future SW
generation amount” is indispensable to initiate planning of SWM (either runicipal,
industrial or medical) and to revise the plan based on its monitoring.

The Tean steongly wishes that the Chilean side fully utitizes the data base submitted
for their reviewing current ISW generation in certain intervals, subsequently it would
fike to enable the Chilean authorities to review the Master Plan periodically and revise
and refine their policies regarding the ISWM.
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Resumen de las Bases de Datos sobre encuestas de las condiciones actuales de los desechos
Tndustriales,

Las siguientes bases de datos contienen datos de 425 industrias de las cuales 236
industrias fueron encuestadas por EWI y 189 Industrias encuestadas por la JICA.

JEWI_IND.DBF Este Archivo contiene datos generales de las Industrias
encuestas y contiene los siguientes campos.

Campo Descripcidn

RUT : Rut de las Industrias

EMP K = Industrias Encuestadas por JICA
E = Industrias Encuestadas por EWI _

NRG Nro. asignado por él_equipo de Listudio de la Jica para identificar a
las industrias. Solo tienen los registros de las industrias
encuestadas porla JICA

Clu Codigo CIIU

CIIU A Codigo CIIU Agrupado

CATEG A=Indusirias con alto Potencial

B=Industrias con Potencial
C=Industrias con Bajo Potencial

COMPANY Nombre de la Industria’

ADDRESS Direccion de las Indusinias

PROVIN Provincia

COMUNA Comuna

N_EMPL Numero de Empleado

INTERVIE Entrevistado _ o I
OBS Observaciones ' 4|
PHONE Nro. de Telefono

JEWI_DB.DBF Este archivo contiene datos sobre volumen de desechos industriales
generados por las industrias y contiene los siguientes campos.

H Campo Descripeitn
EMP K = Industrias Encuestadas por JICA
E = Indusinas Encuestadas por EWI
q NRO Nro. asigniado por el e?uipo de Estudio de la Jica para localizar las
?Inéj:esas. Solo tienen los registros de las industrias encuestadas por la
RUT Rut de las Industrias Encuestadas ' @
| CIIU Codigo CIIU
CIIU A Codigo ClIU Agrupade
CODE Codigo de Residuo
CANT Canlidad de Residuo generade (tonelada/mes)
C1S Clasificacion de Residuos asignado por el equipo de Estudio de la JICA |
HAZ N=Residuos No Peligrosos
H=Residuas Peligrosos
| L=Residuos Liguidos
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Las siguientes bases de datos contienen datos de 189 industrias encuestadas por la JICA.

JICA_IND.DBF Este archivo coritiene datos generales sobre 189 industrias
encuestadas por la JICA y contiene los siguientes campos.

{[ Campo Descripclén i
N° Nro. asignado por ¢} equipo de estudio de la JICA para localizar las
tj:lm ;lesas. Solo tienen los registros de las industrias encuestadas por la
I RUT Rut de las industrias encuestadas
[ ciu Codigo CIIU
I cuu A Codigo CIIU sgrupado
CAT A=Industrias con alto potencial
B=Industrias con potencial
C=Industrias con bajo potencial
I company Nombre de la industria
| ADDRESS Direccion de las industrias
Provin Provincia
Comuna Comuna : .
|| N_EMPL Numero de empleado de ta industria
Empl cat Categoria de numero de empleado
Capital Capital
A ssles Monte de ventas anuales (millones de Pesos) H
“ Prod tn Produccion de producios principales (toneladas/aiio)
1 Prod m3 Produccion de productos principates {m3/afio)
Raw tn Demanda de materias primas {toneladas/aiio)
' Raw m3 Demanda de materias primas {m3/afio)
“ Waler m3 | Consumo de Apgua (m3/afio) g
Power kw Consumo de electricidad (kwh/aiio)
!’ Fuel tn Consumo de combustibles (toneladas/afio)
Fuel ki Consumo de combustibles (kl/afio) "
I Intervie Entrevistado
Position Titulo o cargo
Phone Telefono
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JICA_DB.DBF Este archivo contiene datos sobre volumen de desechos
industriales generados por las 189 industrias encuestadas por
la JICA y conticne los siguientes campos.

sy
EMP K = Industrias Encuestadas por JICA - B = Indusirias Encuestadas por EWi
Nro Nro. amg:ls por el equipo de Estudio de fa Jica para localizar fas empresas. Solo tienen los registios
de Ias industrias encucstedas por la JCA H
RUT__| Rutde Ins Industrias I
ciu | cw H
CHU A} CilU agrupado
CATEG | A=Industrias con alto Polencial - B=Industrias con Potencial - C=Industrias con Bajo Potencial Il
CODE | Codigo de residuo "
CANT | Volumen generado (ton¢lada/mes)
CLS Clasificacion de Residuos asignado por el equipo de Estudio de 1a JICA
HAZ =Residuos No Peligrosos - H=Residuos Peligrosos - L=Residuos Liguidos
A Si/No |
B Tratamiento 1. ﬁﬁ%ﬁwa cida
3 Weutralizaciba
4. Reduecidn
5 acion
6. Molienda
7. Clasificacion
aracita de Aceite
9. Solidificacién
lO Reutifizaciin
il. Otres
C Porcentaje
D Volumen anual de desechos | Volumen del codigo . . i
.E después de tratamiento Volume al codigo |
ISpOsici l T di final %
F Meétodo de disposicion "“""’“2;&%’3.’3& final Eﬁm o cipalod por eonreitn prvad TS
3 st;mmm fina brica o terreno g‘op:
rgmam:mo targo plazo en fabrica a 1a espera de un tratamiepto'disposicidn
5 2 a] a!af&nﬂaﬂo&%&a@& tratamicatt v di a
7 ReTHiracin Po et pr 6 b o biras Faeioas e S i
B _ 8. otros.
G Porcelaje S
H Compailia responsable Transpoite ‘ II
H del tratamiento y deposito Tratamiento/depbsito " ‘ JI
extemo
J Costo del ratamiento Transporte
K externo y deposito Tratamiento
L . |peso/mes Depésito
M Sustancias Heg
N Peligrosas Pb
O Cr
P Cd
Q As
R CN
s PC3 Il
T Solventes
U -|Componentes organicos fosforados
v Olros
n W Almacenamiento separado SifNo ||
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b.  List of factories surveyed

From a total 267 factories contacted, the Study Team carried out an interview
survey of 199 factories (the remaining factories in general were not willing to
answer, claiming how repetitive this practice was) mainly from manufacturing
industries, and some from mining, electricity generation, retait trade and personal
and household seivices (e.g. gas stations and laundries). The 199 factories
surveyed are categorized according Lo the CHU code and tabulated in Table
C.5.1a. Detailed information is available in the Data Book A.2.
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Table C.5.1a  List of Factories Surveyed

Nos. of Employces
Industrial Calegory >500 |200-452 {100-199 [50-99 |180-49

A
=)
]
>

Granil Total

Highty 351
Pofential . 3s2
Industries 354
356
371
312
381
352
356

q
22

EQU\O

|
|

iOOOO
-y

bt

] €0 | GO [N A [ | L D A

Total Nighly Potential Industries |

G

b

Potential 311
Industries 3231
3319
kLS|

3420
358

362

3699
382
383
384
388
390
625
952
384
3211
355
362

D QO O[OS | e | I | D] ot | ) | ot | bt | Do | bt |t |t |t | O

|
|

ciolvw~oaooelolelclole oloialnlalalc|olaia|l~ole

aslolalolo|lo|a|a]m|mwie—lolwlalalolwle{e| | m|mw| o

IO |QIOOIOC|IC|SID| RN S (M &N C W

|
o

Tolal Potentinl Industivies: a0
Less 311
Potential 313
Industrics 3212 -3219
322
324
3691 - 3696
410
322

Lad
~

o
5

SRR N

|
i
t
f

ololoicloololaliloloiololnmoloioicioiololalola|lala alalaldim|al ol o m|w|m

ol oloialololojulolelc e malals|lolojwalalololalol-lcllo|lolslalm mmin|o

o = ) Y Y 0 S ey S
sloiclolsisiolalal

ll.
alo|ol

Tolal Less Polenfial Industeies = |-

Slmi~olololioialalolédlmim wwolololalclaololalelalaalalaln—lalalale

a%‘ccoacccof‘dco!

Grand Tofal 11 — 13

e
=
(23
=)
w
bl

Note: NA = Number of factorics di not give their number of employces
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¢.  Effective samples

Nuimbers of effective samples for the respective data analysis are listed below.

Table C.5.1b ~  Effective Samples for Each Items

Effective
- tems Sub-Hems Answers Unit Tolal
Rut Number 199
Name of Company . 199
Addiess Provincia 199
Comuna 199
- Address 199 .
Catcgory of Industry Procefl Code 199
kMain Product Production 167 (infyear) 3,509,304.20 |f
7| (m3tyear) 4,876,811.00 |
Input of Raw Material 171|(insyear) 2,734,616.78 |
: 6{(m3/year) 621,164.20
Share Capital 109 (mill. Pesos) 1,521,885.40
Number of Employees 182|(People) 64,784.00
Anual Sales Amount ‘_ 118|(mill. Pesos) 1,063,274.56
Use of Raw Material o 199
Production Process 199 “
Pollution Control Facilities 19 “
Water Consumption 178{(m3/year) 51,146,795.00 |
Power Consumption 183|(awiyearn) 913,791,383.00 "
Fuel Consumption 42| nsyear) 2,638,664.37 ||
. 136|(l/ycar) 17,168,137.52
Present Managment of Hazardous Waste 6.1 148
6.2 121 "
- 6.3 148
7.1 132
; 7.2 . 131
73 154
7.4 160 t
7.5 147
" 16 128 B

C-51



d. General Data

The general data of factories surveyed are presented in Tables C.5.1¢ and C.5.1d.
The effective answers corresponding to the number of employees covered 189
factories, with a total of 64,784 employees. The effective answers for the share
capital and annual sales are 109 and 118 respectively. The effective answers on the
oulput of main products and input of raw materials are 174 and 177 respectively.

The location of the factories are tabulated in Tables C.5.1e and C.5.1f, and
iflustrated in Figures C.5.1a and C.5.1b. -

e.  Flow Chart of Processes and Materials

The flow chart of processes and materials was completed by all the sample of

surveyed industries, even though differences exist in the level of detait of the
completed diagrams. Those are in the Survey Sheet.
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Table C.5.1¢

‘General Data of Factories Surveyed No.1

. Share Capital] Awuval Saley
Industrial Category Nos. Employees  1(mill. Pesos)  |(mill. PesosS)
HIGHLY 351 B 676 - 6,352
POTENTIAL r3_52 6,315 53,051 66,416 “
INDUSTRIES 354 285 3,769 5,972
356 2,891 929,669 29,798
k¥ 1,547 70,002 26,956
| 372 B 2,017 13,848 33,425
381 52,804 112,981
Tolal Mighly Poteniial Industrics 123,049 00 281,899
FPOTENTIAL [3211 41,742 55,637
[INDUSTRIES §3231 1,088 3,000
31 . )
341 38,681 75,415
3420 36,570 62,398
355 2,792 8122
362 53,857 36,636
3699 2,029 | 3272
332 2,693 51811
383 39,076 55,074
384 5,412 4,970
385 3,841 5,355
| 390 . -
625 .
952
Total Potential Tndusiri
LESS 311 124,951 |
POTENYIAL (313 B 109,120 | 147,127 |
INDUSTRIES 3212 - 3219 _Ls | 10262,
322 26,210 65,393
324 5,381 50,200
3691 - 3696 13,200 | 19,400
410 - -
Total Less Potential bidustries 17,750 170,135 ) 70 419,33
TOTAL - 64,784 1,521,885 1,063,275
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Table C.5.1d

General Data of Factories Surveyed No.2 -

Qutput of Main Products Input of Raw Matcrial
Tndustrial Category " (Tn/Year) (nlily'eéi')' {infycar) {m3fycar)
INIGHLY 351 6,758 - | 13,222 -
POTENTIAL 352 257,952 | 4,708,200 484,167 2
[inpUsTRIES 354 167,150 123,600 172,420 3,640
356 68,134 1,000 84,412 -
an 91,288 - 133,314 .
n 24,360 - 111,462 -
st 416,056 - 318,653 -
Total Highly Poteatial Indusirics 1,031,698 | 4832800 | 5317,649 3,642
POTENTIAL P30 27,638 . 21,159 :
INDUSTRIES 3231 956 - 6,626 -
3319 1,000 . 1,000 -
341 312,315 - 289,252 -
3420 82,462 . 101,790 -
355 6,020 - 5,760 -
362 128,100 - 156,671 -
3699 2684 . 2,464 -
382 o 22,932 . 24,341 -
383 304,831 . 10,113 -
384 146,945 . 5,518 4
385 270,033 - 6| -
390 - . - -
625 122,400 5,011 - -
952 3,122 . 3,204 -
Total Poteatial Industries 1,431,437 5,011 628,561 4
LESS a1 262,608 39,000 303,154 19
POTENTIAL 313 - 773,944 . 371,385 617,499
INDUSTRIES  [3212- 3219 838 : o] .
322 3,719 - 3,688 -
324 5,000 - 3,650 .
3691 - 3696 - - 107,170 -
410 - . 650 -
Total Less Potential Industrics 1,046,169 39,000 788,407 . 617,518 "
TOTAL 3509308 | as16811 | 2734617 621,164 ||
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f.  Production
fa.  Use of raw materials

With regard to the use of raw materials which may either be hazardous and/or
contain such materials when it becomes a by-product, the result is the foltowing
(see Figure C.5.1c and Table C.5.1g): ‘

- Only 18% of the industries utilize heavy metal(s) in their production
processes. - o |

- 57% of the surveyed industries utilizes industrial solvents, mainly
_hydroéarbons such as benzene, petroleum ether, and among others,
acetones, alcohols, perchloroethylene, trichloromethane, toluene,
methyl acetate and dichloromethane.

< = .51% of the sampled industries utitizes some kind of acid, mostly
inorganic acids such as sulfuric acid and hydrochloric acid. Among the
organic acids used in smaller propomons are formic, acetic, oxahc
citric acid, ete..

-+ The industiies that utilize some kind of pignients, generally of vegetal
origin, correspond to 50% of the surveyed sample.

- . 66% of the factories of the samples use oils, which can be classified
according to the CHU industry code, as edible oils {natural or
hydrogenated) and as lubricating and/or refngeratmg oils, by-products
of petroleum.

- From the industry samples, only 6% use asbestos as a raw material in
their productive process and 54% uses some other kind of organic or
~ inorganic chemical, B

C-59



i

969€ - 169¢

b4

(443

6128 - Z12¢

£1g

m|o|~|n|a|o|ol!

1§32

SomSnpU]
TeRusiog
5557

&
~

SPLLSHPUL [ERUNOT 1601

56

$T9

Q6E

53¢

P3E

£38

412

669¢

b B A=A B g -l -1 Bl Rod -

9%

$5t

LA R I bl N I G I B B K

QTFe)

<
—

re

§let

Ll E=dRal Rl Ll Bl land B2l Radhad B3 ] Rl Rl Sanl

1€2%

Olo|o|O| SOOI~ O OO |o

[s]
—

WM = o vles

112¢

SoLRsnpO]
"G.ﬂnouom

32mo-&w-—~mowvtm-—-oo-«-#\oﬂ—ﬂﬂ-—'o-«m

- SOLGSHPRY [PRuN0 YT 160 )

!

L1

18¢

B Y]

4

TLe

iLe

muﬂ—*émmommomomquoocﬂg?
“m'-(

1

'

£

95¢

—

]
S
o
Al

[

3

L]

d! 1%685

i

St

[4%3

Ll Bl Eat End 3's]

£ 1%L9

!
i

15¢

SSRSnpU]
[eRE0d
LGt

4
Q

STV

%

spOY

sE2at0g

%] STEeN
ANBOR]

SOmSTPY
Korang

yo  soN]

L flvilte]

AoTore) [emsnpy]

$ALSNPU] 30 A108372) AQ [ELISTEIN MTY JO 35}

31§D 2IqEY

C-60



&
Ry
o :d
O N

3

i e

50%

‘_’.“"«"‘l’h

‘‘‘‘

oy

3%

\
2
;

4

]

i
3

R AT

7

.

e, e D 2 i s

B
%&\\\\\&\\\\\\\ :
&\\\\\\\\&\\\\\\&\\\\i :

Faw Materials

ot e -
4

I | oo B

! I Y
£ 8§ 3
o Y b p=4

AHSPUI IO %

Figure C.5.1c  Use of Raw Materials

C-61



th. Production Process

The production process df factories surveyed is summarized and illustrated in
Figure C.5.14.

- Thermic processes, such as boilers, fismaces, heating, incineration etc.,
are used by 82% of the surveyed sample. :

- From the sample of surveyed industries, 81% use water in its
produclive processes.

- Specific installations: 58% of the sample of industries has some kind
of specific installation for the storage of liquid chemicals, such as
solvents, acids, alkalis, oils, etc. The instaliations are usually tanks,
under or abo\re-gtound, and warehouses for inflammables, reactives,
ete.

fe. Pollution control facilities
The existing and planned pollution control facilities are presented in Figure C.5.1e.

As for the installation rate of pollution control facilities of sample factories, the
present and planned installation rates of the facilities are summarized in Table
C.5.1h. The rates are for factories which have thermic processes and use water in
 their production processes. The installation rate of the flue gas treatment facilities
among those which have thermic processes (i.e. boilers, incinerator, ete.) is 38%;
62 among 164 factories.

Although the installation rate of the waste water teecatment facilities is 52 % (83
factories), enly 5 factories generate - C-3 (Inorganic sludge) and C-4 {Organic
studge) is produced by 21. The remaining 57 factories have only primary treatment
facilities (e.g. simple ponds, screen, etc.) which do not generate shudge.
Consequently the installation rate of waste water treatment t‘acxl:tles which
generate shldge is 16% (267161 x 100 = 16%).

C-62



§82001g UORONPOIY  P1ieD iy

sreorway “bry Jof sopmovy Besong

0008 FrBregs oLy

%3s

%601

~%0Z

%0t

%0y

= %0%

909

A

%18

= %08

%06

%8

SO PUL IO %

C-63



(uamess ] Iotes SR LAAL
(upmsary wg oLy 104
(mootsg Budond) oD JOH WON
g ST i 2%BEITP oL %o, #9’ Fmo,L putas))
10 G 19 YoBLE LS i 208 Iz ASGEPUL [ERIA0] 75 R0
0 ¢ 9 %001 11 ee001] T %001 |1 1 1 olr
26007 {1 ) 1 %0 10 %0 |0 b0l |1 1 1 S69E - 169¢€
o B 1 %0 |0 2601 1T %001 (T T T . $TE
z 1 0 %0s |1 09 (€ 608 3 $ [ - e
%4007 |1 1 [ %0 |0 %001 | 1 %000 |1 i 1 6125 - ZIZE - T
2,001 € z 1 %001 ¢ 0011 € Wil If %O01 It 3 £1¢ fuaze
B 1 £ %2¢ |€ %ss 16 %8L L %68 I8 6 11E .MM_
SoUE:0 S0 Hg ST P 0% LPi 0F Yol ; s 8Y TIROUPULIERUI0Z fEI0 )
0 [%er it ) 1 %0 |0 #6058 b 19001 3 3 256
[ 0 0 1 %0 |6 el 10 1%L9 ] 3 $T9
i O 0 ¢ %0 |0 o600 %001 ) 1 05¢
1 %0011 1 [ [ 9605 {1 lels 1 {9608 z 3 $3%
o 1 0 B 15T |1 RaLy 1? %L9 ¥ 9 73
[ 1 0 [ 1%0¢ 1€ oatT 11 [ B L £3¢]
[ z 1 1 [%08 ¥ Rce 1T 8,08 $ L z8¢
1 %001 |1 1 1 1205 |1 0 [0 %0% [4 [4 569¢,
0 1 i 0 %SL T %05 [T %FL > ¥ Z9€
1 0 Z 5,07 |1 eaor [T %001 3 s SSE
1 T T %0 |0 ST 1o %88 L F 0Zve
0 ¥ 1 %Ly |f a0 (Y %0L L 01 re
o o 0 %0011 0,001 |1 %0 1 1 S1EE
o %5003 | T ¢ 0 %08 |1 RL0¢ 1T 208 z 3 1628 saunenpu]
Z ¥ z £ %EL |5 %73 |¥1 %P6 1 L1 1128 0]
sl 50T | o508 05 299119 %T8:: HSL 4 SANGENPAY TERUNIO0 L AN ST R0
L T 1 ol |11 v |81 %L [53 [
1 1 1 %8 |T R4esL (S %001 3 7 UL
0 3 1 9001 1L %57 (T 2,001 L L [z
i o z vl 11 eaty |3 Yol d, 101 Lrs L ol (353
B ) [ %05 |T oSl |t %0¢ T 19001 ¥ v 955 sILnp]
¥ € L %LZ |9 88 £ %06 153 |%E8 [ 9T Z6¢ TeRu0
[ [ z %07 11 Bely [v %9 iy %6tS 3 9 15¢ Ayl
(20| 2O () Lodymm| (%) 2mo (Ca)| Lodwimi| (%) sTeemmayD wq.Ega_ BULIWM | JOH PIN ! dOH TN | SOUspUT] SpoD) (11D ASOBHeD [RRGsTpuT)
g oy | eyl seweoegl emf sl muowngl swgpmbry o7 Lo)/2N Qi wwmepy)] sowmmpy|  padenns
018 g o =ON B0 =ON SINI]| SOLImPU] a.sau&_% mEgge  RONpe | seN
o woN sBueiglie  awgho  sON]
Povaeld _
SIQTPE] JABU0T) WORNTIST W2004] BONpaLY
SN JONUOD) UORN{IOF JO SIEY PSULE]J PUL JUsSald Yreoeqel

C-64



saumoey [ONU0D BORNO pouue]d pue Sunsxy  91°¢'D amBig

| peuwelg e Junsxgm |

%0

=%01

%07

— %08

susnpur o ¥,

NN N

%SE
%08
b [ 7 H‘F\\

%09

%I

SAYIE] [00U0D) UORNoY

C-65




fd. Demand of Water/Energy

Demand of Watcrfcnergy is summarized in Table C.5.1i. The total consumption of
water, for the 178 industries that responded, is 51.1 million m*/year. For the
power consumption, 183 industries consume 914 Gwhiyear of electricity. With

regard to the consumption of fuel, 42 and 136 industries consume 2.6 million

tonsfyear of fuel and 17 million Kl/year of fuel respectively. Liquid fuel is primarily
petroleum and LPG.
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Table C.5.1i Demand of Water and Energy
Consumpiion - “Fuel Consumplion

Industeial Category Walcr (m3/ycar) | Power (kwiyear) ] (tn/ycar) | Fuel (kl/ycar)
HIGHLY 1351 284,220 2,831,846 480 1,144
POTENTIAL 352 2,183,874 31,655,384 7,266 239,310
INDUSTRIES 354 104,000 4,264,800 1,200 840
356 252,345 33,212,780 333 23,221

371 129,492 - 115,753,600 | 5,000 604,509

372 539,504 61,028,600 3,900 4,238

381 1,319,519 44,396,000 | 88 4,103,644

Total Highly Potential Indisstrics:™ | 0 5412054 93143010 | 7 18267 | < 4,976,906
POTENTIAL 311 15,885,965 80,803,960 4,301 2,612,598
INDUSTRIES 3231 350,787 1,635,300 146 440
3319 3,750 60,000 - 10

341 16,759,914 225,906,759 38,000 664,203

3420 342,921 25,728,733 446,828 2,454,146

355 373,728 7,244,500 . 1,696

362 127,895 41,782,987 18,002 4,743,304

3699 69,672 2,452,300 - 262
382 658,763 15,267,124 1,350 72,202 ||
383 635,419 25,009,100 70 1,546,721 |

384 226,551 2,939,356 1,566 431

I 385 51,281 . 1,423,200 - 24,073
390 1,680 300,000 - 165

625 4,737 92,260 - .

. |os2 703,012 821,832 . 3,506

Total Potensial Indusiries - 36,196, MAes 311 | 810262 |10 12,123,158
LESS 311 3,600,351 112,665,562 | 2,102,271 48,524
POTENTIAL 313 5,260,000 37,763,100 7,864 1,763 }
I INDUSTRIES 3212 - 3219 192,000 6,000,000 . 687 |
322 284,000 5,171,400 . 1,389 |

324 39,415 10,480,000 - 12,800 {

3691 - 3696 162,000 17,100,000 - 2,311

420 . . . .

Total Léss Potential Industries: 7 [ 9,537,766 |- 189,180,062 | 210,838 |0 T 6,474
TOTAL o 51,146,795 | 913,791,383 | 2,638,664 17,168,138
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g.  Treatment and final disposal in factories
ga. Internal treatment methods

In order to identify the internal treatment methods used in the factories surveyed,
the following methods are inguired by questionnaire :

Dewatering
Drying and/or Evaporation
Neutralization
Reduction
Incineration
Crushing
Sorting

Oil Separation
Solidification
Reutilization
1. Others

WE NSO AR W -

S
e

According to the results of the survey (see Tables C.5.1k and C.5.1j), most of ISW
(82.6%) generated on-site are not treated. Among the treated ISW (17.4%), 10.1%
of them are recycled on-site. Thus, only 7.3% of ISW generated are treated on-site
(at the factory). Popular treatment methods on-site are neutralization (2.8%),
sorting (1.8%) and drying/evaporation (1.7%) in order and the other methods are
negligible. Regarding treatment methods on-site by factories {refer to Tables C.5.11
and C.5.11m), there are no significant difference observed in the indusirial category
of HPI (nghly Potential Indusines) Pl (Potenhal Industnes) and LPI (Less '
Potential) Industries. '

gb. Disposal methods

The following disposal methods on- snle were surveyed by questionnaire in order
to identify the destination of generated waste from factones

i Transport and final diSposal at municipal landﬁll by own meén_s of
trénspﬁrtalion.

2. Transport and final disposal at municipal landfill by consignment of
private contractor. _

3. Final disposal at factory’s compound and/or its property land.

4. Long-time storage at factory’s compound awaltmg external
treatment/disposal.
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5.  Discharge to sewer or walercourse,
Disposal consigned to private contractor-treatment and disposal is not

known,

7.  Reuilization by other parties, e.g. use at other factory as raw
materials.

8. Others

The results of the survey according to the 24 ISW categories are summarized in
Tables C.5.1nand C.5.10. According to the results, it is significant that 56.2% of
ISV generated are recycled and 25.5% of ISW are transported to the municipal
landfills. It is surprising that 95.6% of C-13 (Waste from food production) and
94.4% of C-21 (Wood) are recycled. It indicates that some of HW, i.e. 78.2% of
C-10 (Inorganic chemical residues) 71.9% of C-7 (Alkalis) and 22.9% of C-8
(Solvents), are discharged into sewer or watercourse. In addition, while rate of
long-term storage on-site is very limited including some of HW (0.8%),
considerable portion of HW, i.e. 100% of C-5 {Asbestos), 96.9% of C-4 (Organic
sludge) and 78.0% of C-11 (Organic chemical residues), are disposed of at
municipal landfills. :

Refesring to the results by industrial category (see Tables C.5.1p and C.5.1q), it is
quite reasonable that recycling rates according to the HPI, P1 and LPI are 29.8%,
53.8% and 73.9% respectively. The fact is also supported by the result that
disposal rate at municipal landfills of ISW from LPI is only 8.7% while the rate
from HPI and PI is about 36%. On the other hand, 12.4% of ISW generated in HPI
are discharged into sewer or watercourse, while rates of ISW discharged from P1
and LPI are only 0.1% and 4. 1% respectively. This is a critical issue to be solved
urgently.
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Table C.5.1p  Disposal Methods On-site by Industrial Category (Amount

obtained)
Unit: fon/month
‘ Disposal Methods
Industrial Category ] 2 3 4 5 ] 7 8 | Mo Answer [Grand Total
Highly 351 .05 10.5 - - 01l 01 1096 01 0.1 120.9
Potential 352 0.0 744 03] 03] 4] 29 4258] 2090 10.7 631.5
Industres 354 : 0.3 128 - - - - - 0.2 - 13.3
336 1 392 436 - -l 00| 10 372 20 2.5 125.5
37 4.0 7139 -] 400 -] 301.0 - - 2490 1,282.9)
372 - 75.5 - - 18 - 182 - C 190 114.5
381 Tl avs] 3z98] 13.0] 152] 417.6) 887} 655.6) 3454 29 1,898.0
Tota] Mighly Potential Industiles 2| 2659 1,266.5] 2132 :268.3]:518.91.393.6].:1,246.4] 2 368.6F- < 166,27 4, 188.6
Potential Izt 14 5311 07 - 10| 320 140f 34 02 105.8
Industries 3231 13 1482 - . - - 49.0 - . 199.00
3319 - - - - - - 50.8 - .- 50.3
341 5.0 14312 - - - - 964.3 - 61.0 2,467.6)
3420 ) - 450 - - 03] 959| 11,2772 14] 10,6 14303
355 254.0 65 05 - - - 4.0 - - 259.01
162 - IcA4 -] 900 - - 40.0 3.7 217 589.8
3699 R 200 - - - - - - .6 20.6
g2 _ 4.0 57.2 - - - - 834 -1 08 145.5
383 | 100 1048 - - 24] 23 308.3] &0 3000 1357
k1L - 92 - - - - 53.1 - - 623
383 - 519 - - - - 10030 40 - 10589
390 - - - . - - 4.6 - - 4.6
625 : ' 08] 02 : -1 20
952 - 0.1 oo 30.5 %
Totel Potential Indusiries 24 3852,4]020.81 10 464.9] 71622
Less 31! 1,457.1 - 1,750.1
Poteatial 313 3,8272| 190 4,535.7
Industrics 322 593 - - 1033
324 - L. -1 - -| 200 - - 26.1 46.1
3691 - 3696 - -] 5240 - - - -] 2843 - §08.3
410 - - - - -1 315 - - s
Total Less PPoténtial Jadustijes -2 | 21 2.9] -~ €30.0| 524.0]. 129951 82.4] +15,381.1]303.3] i 27,28 0.08
Grand Total | -0 oin 700 ] 84830 -4.200.4] 838.4]:145.3] 826.0] 606.1]--10,479.8] 6926 118,631 8}
Noie: 1. Transport and final disposal al muricipal landfill by own means of transpriation.

2. Transport and final disposal at municipal landhil} by consignment of private contractor,
3. Final ¢isposal at factory’s compound and/or its pioperty land.

4. Long-time storage st factory’s compound awaiting external treatment/disposal,

5. Dischaige to sewer of watercourse _

6. Disposal consigned to privale conlraclor - treatment and disposal is nol known.

7. Renlifization by olher parlics, ¢.g. use at other faclosy as raw material.

3. Others. '
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Table C.5.1q  Disposal Methods On-Site Surveyed by Industrial Category
(Rate obtained)
_ Unit: %
Disposs| Methods

" Industrial Category 1 2 3 4 i [ 7 8 | NoAnswer [Grand Totel
Wighly |35 04%| 86% - 100w 0.%] 507%| 0.1% 0.1% 160.0%
Potential [352 0.0%! 11.7%] 00%| 0.0%| 15.7%| 04%| 67.2%] 3.2% 1.7% 100.0%
Industries {354 2.5%] 96.0%) - - . - A D S| i000%
356 3i.2% 348%| - S oou] s 206%| 16% 2.0% 100.0%

i 15.9%] ssetal | 3% dasul - - 1.5% 100.0%

mn -{essul - T 16% - 158% - 16.6% 100.0%

381 1.2%] 174%) 0.7%] 08%] 220%] 4.7%] 345%|18.2% 0.5% 100.0%

Tolal Highly Potential Industrics - | 6.3%] -30.1%). 0.3%] 1.3%]: 12.4% [ 9.4%1°29.8%] 3.8% 1.6%) . 100.0%
Potential [3211 13% S02% 0.9%] -1 0.9%]303%| 133%| 32% 02% 100.0%
industries 13231 05%) 145% - ; . 1 . 100.0%
3319 - . - - - [ooe] - - 100.0%

XTI 02%) 82| - - - I ean - 2.5% 100.0%,

3420 3w - 1 o0%| %] 893%] 0% 0.7% 100.0%

355 9Bi%| 03%] 02%] - . s - - 100.0%|

362 BEE A D - | s3n| 0s% 15.5% 100.0%

3699 - RS - - - - - 27% 100.0%

332 28% 394%] - ) N D 0.6% 100.0%

383 A - J1T03%) 03u] 419%] Lin 40.8% 100.0%

384 D - - esan] - 3 100.0%

385 | asw| - . - 9N 04% - 100.0%

390 - - . - - -[o00%| - . 100.0%

625 st - - - - 385%] i03% . 100.0%

952 0.2%| 8635% - N R S o2% - 1000%

Total Potential Industeies - 7o | 3.9%] 32.4%].0.0%] 1.3%]::01%] -1.8%]:51.8%1:0.3% 1 6.5% | 100,0%
|Lcss 311 02%| 11.7%] - T00%| se%| s33u - 13% 100.0%
Potential [313 i osew| - 6% T | sa%] 04% 0.2% 100.0%
{ndustries {322 -1 354% - -1 2% S| s74u - I 100.0%}
324 - - - -] 434% - - 56.6% 100.0%

3691 - 3696 . Jeas%| - - - S|352% - 100.0%

4i0 - . - —_-|1e00%| - - 100.0%

Tolal Less Potential Industiies - | 0.0% | 87% | 7% 2077 | 1A% 935% T 1000%
Grand Total -~ oo | 2.9%]: 22.6%] :2.9%] 08%|.4.4%) 33%] S62% . 100.0%

Nole:

1. Transport and fina! dispossl at municipal landfill by own means of transprtation.
2. Transport and final disposal at muricipal landiifl by consignment of private contractor,
3. Final disposal at faclory’s compound and’or its property Jand.
4. Long-time storage at factory’s compound awaiting external treatmentdisposal.
5. Discharge 1o sewer of walercourse
6. Disposal consigned to private conlesctor - Ireatment and disposal is not known.
7. Reutilization by other parties, e.g. use at other factory as raw maledal.

8, Gthers.
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g- .~ Hazardous substances - .. = .~ ¢

1t is only a few among the 199 factories that identified and reported hazardous

“substances; i.¢. the number of factories identified Pb, Cr, As, organic phosphorous
compounds and solvents/pigments are; 2 (non-ferrous metal), 4 (ferrous, tannery
and electric parts), 1 {metal plating), 1 (electric pasts) and 10 {others). '

i.  Hazardous Waste Management
ia, General

Entrepreaeurs in general consider that in the productive process HW are not
generated. This statement is almost constant and to obtain the required data, the
questionnaire was oriented towards the management of HW, as well as inputs, and
raw materials. In this way, all hazardous materials like fuels, solvents, acids, etc.,
were taken into consideration.

The responses were in a framework such that, the raw materials or hazardous
components that are used were always in small quantities and in low
concentrations, which do not imply a risk associated to the management and
manipulation of HW and materials.

Therefore, it presents a high percentage of positive answers to the current
management system of materials and wastes, that is to say, the current existence
of people responsible for management and control, the existence of established
procedures for management and storage.

ib. Current HWM

In relation to the current system for management of hazardous materials and
wastes, 80% of the surveyed industry samples have people responsible for the
management and control of hazardous materials and wastes, which are cleary
defined, marked and stored separately. 74% of the industry samples have no
treatment for hazardous wastes. The majority of the remaining 18% have filters
for the control of gases.

The problems that are presented for the management of HW are:
- Lack of knowledge and information to identify what is hazardous

waste, which corresponds to 49% of the sample factories.
- 45% currently expresses having problems with the tack of regulations
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and norms that define what is to be done.

- A smaller percentage, 37% of the respondents claims to not have
information about technologies for adequate storage and disposal of
hazardous waste.

The entrepreneur’s opinion regarding the current system of hazardous waste

management in the “MR?”, is that the system needs to be gradually improved to
apply higher standards (5§5%) and that urgent improvements are needed {49%).
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Q6.

Q6.1

Present Management of Hazardous Waste

Describe the present management system for hazardous materials and wastes in

your faciory (Plural answers are acceplable):

1. There are appointed responsible persons for management and control of
hazardous materials and waste. -

There are implemented safety procedures for hazardous materials and waste.
Hazardous waste and materials are clearly defined and marked.

Hazardous materials and wastes are separately stored.

There are treatment facilities for hazardous wastes in the factory. (Please
describe the type of them

6.  Others. (Please specify)

S W N

80%
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Q6.2

Specify the present problems regarding hazardous waste management in your
factory (plural answers are acceptable):

1. Lack of regulations and guidelines defining what to do.

2. Lack of infonmation by which we can identify what is hazardous waste.
Lack of information on technoiogy for proper storage and disposal of
hazardous waste.

These are no treatment and chsposal f‘acahtles of hazardous waste available.
The amount of hazardous waste stored at the factory increases.

Trealment of hazardous waslte is expensive.

Financial limitation for hazardous waste treatment.

Lack of laboratories for the identification of hazardous materials.

Others (Please specify)

oo NS
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Q6.3

- What is your opiniori regarding the hazardous waste management system in the -

Metropolitan Region?

1. There are no specific problems in the present management system.

2. The present management system needs gradual improvement to apply higher
standards.

3. Anurgent improvement is necessary.

4. Others (Please specify)

o1

Mo

Ao

3071

A%

107

%!
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ic. Futere HWM

The future tendency regarding HW and intention of factories on management of
HW are that; - : :

- The 50% of the respondents believe that the generation of hazardous
wastes will not increase greatly. In addition, 42% responded that there
will be a decrease of HW due to improvement of manufacturing
process and change of raw materials.

- 53% of factories intend to improve their on-site HWM system in
accordance with the reinforcement of environmental regulations,
while 41% wish to ameliorate the HWM system independently.

- Concerning future reduction and recycling of wastes in the industries,
47% of the sample said they would not alter their current management
and 49% of factories intend to improve the present system.

- 51% of the respondents have the intention of improving the present
system of treatment and final disposal of ISW while 46% will basically
apply the present system.

- In the case of the necessity to treat hazardous wastes, 53% of the

B sample will consign waste to other companies, considering it a lower

i cost than if the treatment is carried out inside the faciory. On the

contrasy, only 25% will install their own treatment facilities.

- In relation to the cost of disposal of hazardous wastes, 32% of the
sample consider that costs will not be significant and their increase will
not be imiportant and 29% answered an improved ISWM is necessary
to obtain an “environmentally friendly” image of products - regardless
of costs. However, an equal proportion of factories consider that the
disposal costs are significant and considerably higher costs would
affect the price of products (30%),
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Q7.

Q7.1

Future Management of Hazardous Waste

How will the generation of hazardous waste develop in your factory (plural
answers are acceplable if 4 or § is included)?

1. Tt (hazardous waste) will not increase so much.
Tt will increase due to expansion of production, change of raw materials, etc..

3. It will decrease due to improvement of manufacturing process and change
of raw materials, etc..

4. Hazardous sludge, solvents, acids,. alkalis, etc., will increase due to the
reinforcement of water quality regulation for discharging.

5. - Hazardous dust will increase due to the reinforcement of flue gas regulation.

6. Others {please specify) :

24
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Q72 What is your intention concerning the future general hazardous wastes manage-
ment systein in your factory?

1. Basically, we will apply the present system.
2. Weintend to improve the present system of our company independently of
possible environmental regulation.
% 3. We will improve our system in accordance with the reinforcement of
environmental regulation.
4. Others (Pllea_se specify)

£0%5) 5344
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Q73 . What is your intention conceming future reduction and recycling of wastes in your |
factory?

1.  Basically, we will apply the present management.

2. We intend to improve the present waste reduction and recycling system.
(Please specify the intentions)

3. We have a specific plan to improve waste reduction and recycting system in
our factory. {Please specify the plan )

HY%

C-86



Q74 What is your intention concerning treatment and final disposal of wastes in your
factory?

1. Basically, we will apply the present management.
2. We intend to improve present treatment and disposal system of our
company. (Please specify the intentions)
@ 3. We have a specific plan to improve treatment and disposal systen in our
’ factory. (Please specify the plan)
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Q2.5 In case you need to treat hazardous wastes, how do you respond to the needs?

1. We will install our own treatment faclity.
2. We will consign to other company, if this is cheaper than we can do it
ourselves.
3. We will consign to other companies, even if this is slightly more expensive
~ than the cost of own treatment facilities.. %
4. Others (Please specify)

534

pidty

A
%
P
v
%
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Q7.6

How will probable higher costs of hazardous waste disposal affect your factory?

1. The present costs of waste disposal are not significant and increased costs
will not be important.

2. The present costs of waste disposal are significant and constderable higher
costs will affect the price of our products.

3.  The present costs of waste disposal are very significant and considerable

~ higher costs will affect the existence of our factory.

4. Animproved waste management is necessary 1o obtain environmental image
of products - no matter the costs.

5. Other (Please specify)

1%
35447 3%
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