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eodecls) 1 three sodioiricl cemrlosee dn erder tos (1) suentify and detemine

j
the oo i0list of o oten il b areddtionel reaietion units to conserve raw naterials ;
e 2o s qlutentes r () cvieluate eollictive action: fer uaste disposal.’

Lotving i tne tew Yo obaeksround s ypericaes in ceology, ccononice and environs
centolour dvooring, to foiloviig grecific i jectiver w:re identifieds

PeY Te vl ot tie 3 ocuact of the inductrial complexen on the regional ecconnny
in tev ol per ew dtrs incon; earloymeat, intuctrial rlanning, ctc; 1

(+; To evalints the sneiwd effeots of the industrial conplexes in terms of

vrerulaticg cyroilary urbanioation, recreatiosn, buisic sanitation auenities, etcg

(¢} To vvlumte ti . rolepical conecyiencer of i-wiuctrialization in terms of

vater, :ir oot iand el lution
(£) To armerile s aead ify the anputs one cvtputs of an many types of
E

industrics ne yoirildy vt odr the reglon i the feomplext;

(¢) To exriine the rercivility of pellivtion reduction through utilization of

waste progqucto, A e adficcticn of production tocinimuass

(£ To wrasine + | e lbility of certralized treatuent of wastes from several

indurtr. o

() 7o provove ;uidelines for the develowont of an inductrial complex with

ainliniied environsent ol oo e ences .
Teo acni ve the seven ou/cctives statced above the following data are neededs

("a) Flysicul char-ct rittics of the grea. Information is required on topo-

gragly; uwetcorology, cunesially wind direction and frequency, and precipitation;
and r.or iater recourcas, From such infoiration the ecological offects of the

industrial coailes sen be cleracterizodg

() Lagice :':axxitg.i.r,_zl‘.!.;:&i‘t‘_i.(ﬁ. Infor:ation on water supply, rewage disposal,
and wolid waste disporel i required to evoluzstc the cxtent of environmental pollu-
tion and piblic health prorlens cauced by domestic sources, «nd to explore the
possibility of joiit ciivporal of domestic and industrial wastes. Inadequacy of these
baric roanitation amenitics .oy also indicate on social effect of industrialization
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() Lc sogicltion and authoriticn geaceming environnental _contrcl, Success i
environnental rrotection dupends, to o great oxtent, on both the logal and political
ingtitutions of the control systeie  Industrinl planning pclicy 15 one of tiec nest
irportant fartors in cnvironnmental pollution couatrel, Infomaticn or these motters

can be uscd to cvolunate progrees in envircmrnantal contrel of the cowrtry or the nreng

(2) Population rst_tgt‘i_x;.t_i‘gg. Populaticy. stotisties arc used to ~ssces the social

cffest of industrializetion in tomes of over=porulation, urbanizotion, and anploy ont;

(¢) Land usce Informetion on land uce e ole industrial plannirg pelicies,
ard effects of industriclization on reerc rtionel and residontizl arcod;

(f) Econcice of the region. Inforatior on the ceonoriy ¢f the region is used

te ~28s¢s8 the impact of industrialization, public demand for crvironmental quality,

and .conoiric impact of polluticn abatenent

(8) Ecological conditious. Infommeotior is required on the extent of air

vollution, watcr pollution, and other cnvircniartal degradation, wnd ou the resultant
ecological disruptions;

(h) Induﬂr;cg. Infomaotion cn the nature of industrics, production capacity,
nunber of factorics, process tcchnology, inputs, ~na outputs are nocded to identify
the sourccs of pollution, to cstimate rajor cheracterictics of wastes and the anount
of waster produced., 1In additien, infometion on wngte characteristics and practicces
of woelc nonagement is needed to detcmine possibilitics of rcusc or rcecovery of
waste products, utilization of wacte procucts by cucther industry, syncrgetic effccts
of different wastes and to identify cconoric and tcchnicrl problems associated with
theBe porsibilitics.

Countcrpart ascistance proved to be the nost crucial item governing e¢ffective
use of time. Both a countcrpart and full-tine transportetion werc provided in
Monila, courtesy of the National Pollution Contrul Corriiseion, This not only per=
nittcd officient uec of tine, but opened many doors.

Clcarly, the success of this pProject depended on the availability of the re-
quired besic data on industries, Unfortunctely thesc data werc not rcadily available
for our uses We had to scarch for them at .ach sitc, often finding that data did
not cxist or were confidential ~nd ocould not be scens To work out thc inputs and
nutputs of all major industrics et cach sitc would have taken one cnginecr a period
of nany nonthe,

Of lcsser jmportance were such problems as finding thet the only aveilable copies
of literature on various rapeots of this study were primted only in a language un~
faniliar to the team menbors, and thet often simple thinge like nocurate nape of the
area werc not readily ovailable,
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1o oo and pellution control

co0 i cas petrociendien] eons les i hipLlye boveleped conplox vith
ticlt ceonsnis Inlongrs Lot the aevivitic o Agelon.rat.on and intogration
have boen ctrenctione. o ccoonicg of o le 1o the indostrial procesces and the

accegoitility t o ool ivfroctracture,

T wonitorin oot iach monitors ~ir nollu isn i the fom of 502 levels
arcw 1t dndudtrial cron Uoras ¥y the caViic cctor and ir o cxraple of an
aivarcs v noritoring syt mouhich ic practicnils only in cormixion with large
indurtrizl corplexee, Thiv cveten consict: »f o cirel: of air sniffers around
the irdustrind srez ra0 4oloplhone suitchlboard, mamad o4 hours a day to receive
complodrts fron ritizoic. A computerized cyston ot rlotting 30, livels facilitates

location of sny enission rourcq,

Treatment of solic vact i auotber curmple where the agglorm-ration of Petro—
chemiczl ivdustrics haso notivet-4 the oonptruction of - tochnically advanced cystem,
A iacinerstor, vhich start d in 1973, is public owmcd and ite activity is incirerae
tion of domrotic and industrizl wastes, Cliergce are levied upon the industry
genercting the waste, cuch chargee being based on the difficulty of handling the
particvlor waste typo, The plant is o non-profit enterpriscs At prosent, the plant
does mot vork ut full caoprcity and therefore does not cover its costs but in the

future thc revenucs are expected to cover all of the costs.

In the Hetherlanas, ueste weter is cortrolled by effluent fees bascd on the

oxygen demand of the waste, Murdieipelities as well as industrics arc subject to
payment of the feese OFf the different pollution control techuicques practiced in
the three study trecs of tuic rigsion, thir iz the only example wherc offluent
charges arc uceds The effluent charge cycten is a method of internclizing the
externcl diceconomics cuuced by polluters mand to attain a desired reduction in
pollution at th: lecst corts A pelluter vwill trcat his waste watcor up to the limit
where marginal trectment cort ic cqual to the frce If the marginal treatment cost




it higher than the fo o, the polluter wilg Ty the foo instead of tront ing the wucte,
Conscquently, «fflucnt feo ore A control tochy.im vhereby the pollution vhieh

18 relotively ohe o to control will be ~liminat~d and the pellution which ig
reliriv 1y expenci e to muce 111l remeine Tou deeir ~d pollution reduction io
cortrcllad ty th. level of the «ffluemt foe,  Thi ;;;,‘:.'tom also provides an inccne
tive t. th lidustry to £ ret hode to roue tho wnete wmt. 'y recover the wagt.
rrdericde wid reduse tl, Tt by dnpros ing hrousction techniqur: in order to
aveid the fee,

The eyist ing < ftlvent charge in the dethorlnds oor e coneiderod oe e trial
and crror method to fird the charge ubich €iver the ot i cortrol, Charges began
“t about f guilders per popilation equiv-led tuo Yeors agn, are at present (1',74)
coout fell and are rxpected to risc until o lovel of about fe25 ic attained, The
ftepvise introduction of the «ffluent ruarges olso sives the industry tire 1o
fFradually awopt to the control iystir. Tlr revenu s from offlurnt feie ~re uced

for subridizing construet lon of mwieipnl e water treatmont pladts.

Ar inteprat-.q reeronin and environient @1 med..l har Yeen woried out at Rott erdam

University and ha: been applicd to a\vir pollutio.. in ths Rijriiond “ren, Pron the

modcl, one can ealculate th. industrinl structure whick maximizcs the regional
iroone subject to ccononic r;:s-trlction"(“ ang pollution ctanderds, the coct (in tems
ot regional income ) of rollution stondord,:,y tle optinnl lovel of cnvirormental
investuents at differont pollution standirds i the optimeal allocetion of these
inveatmients brtweon induetrioes, Applicd to ir pollution standards in the Ri jrmond
ares tie model ;ave as the optimal volution n continu 4 erpansion of the rcfinery
and petrochamical compler provided that the «nvircnmental investuonts ir. this
fector were increas« d hany tines over. The envirommental investiments had to in-
erecse rubstantially in the lcetrical po.. T gcnierating sector too, whilc the

investments in the oth.> acctor: were approximut« ly unmodificd,

@vimmentﬂ pollution and its control

Clearly, many of the industries in reiinery and petrochanical coinplex are

major polluters of air and vatere  Due to o, very wide range of production activitice
many types of pollutants can be expecteds Since infomation on characteristice of
wastes was not available, qualitative infomation wes workcd out, Considertng the
neture of industries and their pollutants, air pollution weculd be the most import ant
problom end dicposal of solid wagtee the leact important,

Air pollution

Although there are meny types of air-borme pollutants in the region, it appears
thet sulphur oxides, n:itrogen oxides, and hydrocarbons are of mzjor concern., A
Survey of the mount «f 80,y ¥0  (sec tables 1 and 2) and hydrocaerbons from
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that venn of to0 ot oo vt by onetr cur font ocres come b thioretical g
H

coloclcrtic:.. {
;

The coet wrrort-rt oo o UC s 00 Leotne indueetrinl oarca apee comiue- §

tios ortiviticrs The tot-l aan '*f‘uf‘(.‘ oo 1o ok into the ctmorphere '

vie U1 ke T, L AV Y o v ot of tetad

apovat of beth pellut:ot- o o ~ae d by fivo oil mofinrios wd the pover ctations,

Phic indicntor tint 2o o0 v cortrel of prductrisl cmiccions theco mnjor

soLrc:s o chould roes 1w i o1 roting .
i

The tot-1 Aot of g roox one o eritio st the atmocilore was T, 39 tone/
v ~re 0.1 refinerice ter vorpeneitle fer oo 11 oont or thin amet nd the
revoindir tre due ta il ctoros cwwd Rmaling ortivitioe,  While the emiesion of
SC ., ud ZJO__ i¢ cortinuoue thrt of hodrecsrbons i imtemmittert, with verying fro-
qu;,r.cir ¢ red durstion. Hearsearbone s nlee oaittod noar the ground level,
thercfore thoir distritotics 1113 -ovir n o aller ~roa comparcd with that of SO,(,

and TIOX.

It must be cxphaciono@ thit the industric: ore net the sole polluter of t he
amogyherse  There ~r oo+ o ther coure s i lidch contribute to the rroblem. Heating
in houses and grecve=ho.c:u, cal intorns) cowdustior .mpinee nlso greatly affect
the nabicet air quality 0 tic roeion, Tic royicum ground level concentration of
S0, contrituted by the in uctrial gscurecs daring the wintor period of 1973
(Jamuzry, Februery wnd ifarel) wrs only 0 ng rzj ~t Heliccan. The total concentroe
tion of SOE‘ counting nll .~jor sources rosce to 14u ng/rm3, indicating the combinam
tion of chipping, groor=bourer, -~utonobiles ond howes contributed 50 ng/mB, sone
50 per cart mors thao: iadurtry, It must be remembered, however, that shipping,
greonmhouscy, automobilen and hor s enit SC, -t or neur ground level, while most

emiceions from industry oceur ot - protor height,

The ambient concuntraticu of SO nor..1ly, rcaches moximum values during the
vinter because of the high Cogrer of atrospheric stability and greater usc of

encrg’s In the summer th: cir cuality cor be expectod to improve,

There do not appenr to be any air pollutiecn standards as auch, rather the alr
pollution law appears to be aim-d ot limitiwy; emissions at the source. However,
it appecars thet the concentration of SO in mony places in the region excceded
the linit of 150 ng/m set by sone Europc »n court rics such ae Union of Soviet
Socialist Republice wnd Czechoslovakias For NO and hydrocarbons the volues were
still far below 100 ng/m for LO and 750 nb/n f‘or hydrocarbons.
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1o 80 miscione fror ind .otpin) ©n Rignmora or -
£

Continental Columbinn ¢ arbon
Eoco (Refinery)

DOW-Chenical
Paktank (Botlck)
Aluchomic
Windmill

Albatron

Vondclingenpl ant
Ghell (Refinery)

Chevron (Refinery)

Paltank (Now)

Cemtraales (Power Stations)

C.ilnt 870
Itoteh 1250

Totals 27482 or 587.6 tons/~ -y

e L T P SAL NEr LBt B cmb e s o ittt o R e I 1.6 e s e

b A

5/ The industrics not listed in this teble arc not signifioant source of
SO2 cmicsion, :




Toaua L. 0 nLogions U wnhuetrial sources in Fijnmoil area
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- T
inission rate

L T UPAPAR e A TR X Y e R E R R R Y et

Stack height

)]

BF (iefin 1) 510
3ynie 3 3
Julr (7 Do) 145
u.e
kN
| NS he
23
Beuse L. . . D)
1
Fakt wids (o) 5
I.C.I 5
Clin=x 4
Ticfine 28
Ket  on 42
Chems Inde kignmon 38
1
Roteh Ectlek 85
Akzo-Jout rnemis 5¢
242
1-‘:.‘
3.0
Verolm- 3
Continental Columbticn Car.on 1
10
Esso (Refinery) 157
203
Dow~lienical 5
Faktank (Botlek) 9
Aluchemis <
Windmill 4
5
Albatroc 123
21
Paitank (Vond.) 4
Vondelingenplaat 15
13
Sholl (Refinery) 460
170
10
Chevron (Refincry) 146
16
165
Paktank (NOM) 9
Cemtrales (Power Stations)
Calileil 600
Schiehdam 200
Waalh, 10
Roteb 40
Total 5 090.8 or

120
1&
(IC
105

-Q
0
23
2T
3

25
13
60
38
160
21
111

25
120

90
25 to 46
42

125
100
120

89

122.2 tons/day

The industries not ligted in this table
significant source of I\IO,t emission.

are not
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It opears thet cevers) fretore Lo 4nflvenced 4. lovele of 56
thiv nrery including b Trotally rot loited 4o the freollovings (=) Loe
vetarl s snopes Of Lo g Coo1s (0} A Rijraond sir minlity ronitering
reolvers, coupled witl 4. complaiot 4o leplbomes snd () ronter nenn nesL on h
ool incumtr, of the v d fop ner exr in 2iiirdiin ovell ardiveion, M- indommie
Vion vars avedlsble o tle £rocd monces mdior of other drp rollut ol such oo

loordrey ety wilpoue s iy, ete,
Hador ollvtion

Hver of the st wotor frow th. ndw tricl soarles i A1schargal 140 the
o diterwey nnd ite trivuterici,  The rivor hne wlready Boon solluted Ly wrstreooan
Ldwitedee in Pernee wad 430 Federal Ropuilin of Germany, . ositustion in existonc:
for won; years, Und. r preget laws in th etherlonas, incostrion ore pernitted
to dicchizpr pollutante ndeor liccrae, itk o Lo tructiir- hich requirer inerecagsed
TRT ¥ over R e, et - i Tlosl e o dnerce s mioace 1770,
Avieo al oot mort 04 i e prisr to Cirel oo i te

~

It ir exente o trond topereln 4o g 1, : rhenn vae on1loetive tront-
. ¢ ]
{

onirdi ol et 11 rntinue ne cogte o dischrriing untreated wostes ricc,

Oac effcet of pallution is incicatcd "y 1he avcrnee of usavle muctic 1ife ir
these wter courses. 1In ofidition, pollutant. concirtration ir the river rore to
such lewels during 1oy flov pericds that rat r could not 1. nurificd for arirking,
and the city of Rott crdas uaL foreed to construct 1lorge reserveirs in vhich to
store acceptable water for purification and uce during thec periods,  These purie
[ication plints use the lotest and most rdvonced techrology in votor trectaent,

Thic i o 200d exainle of extirnal discecoronice iu vutor polliution,
t

There han not Leen suffiecient tine under the procent I 4o amess and compile
very wuch data on cither tic quantity or « nlity of wagstce dischargee into the
river, or upon tho quirlity of the river wetoers Data on unter aurlity in the river
at the Honingerdi jk treatnent plant reflects upsircan pollution, Wt indicates the
water entering the Rott crdan area has a high BOD lovel (20-50 mg/l mean 33) and

low dicsolved oxygen content (1-2 ppn), poor quelity for nquatic 1:r¢,

For oontrol purpoces the water pollution control authority (Rijx-mtcrstrant in
this cagc) has been constantly monitoring cfflucnt discharged from cach industrial

source, Unfortunatcly, the compiled dat: are confidential and could not be released
for usc in this study.

Solid wnctes

At pregent dicposal of 30lid wastes in the industrial conplex presents a
mininum hazard to the enviroment, Most of the eolid wastes arc gent to the Rijnmonad
Incineration Plant while the rest ig incinerated by the industrics or is dispused
of by sanitary landfill,




The cpowds of eolid <ot o fror 37 indwtries oo (otinated Yy the organization
Sticitines Europoort/Boll-l Dilwugn (FTB) ~r. o followrs

(n) 76,70 tonr .1 winr oof Lonetovic comi-utille matericls such as
coody 100 by it

(v) 5,10 tune v nrol ot et crisln such ac utone, sand, ctCe

(=) 2,99 ton:s o soor of rlitico.

Most of the 1t -ty nre T COvVOrei,
Misc 1l oue unates

There arc ~ fuv waster too hio nruouc o be disposed of cither by discharge
into the river or Ly inciirreation near i;hnvited arcae. Thesc wastcs are prosently
incineratcd on tic Nort! Soc ir epccial ships, s practice which should be evaluat od
by all cowrtries boracring thic viluetle, food=producing, marinc Fesouyoc.

Waste recovery and utilizotion and joint treatuemt

Completc quentitative dat: on inputc, outputc, and vaste characteristios of
all industries ot cach vit. ~r rocdil to dotermine the feasibility of pellwsion
reduction throvgh wost- recovery and utilizotion, end Joiit treataent, Opinions
on the subject prescnted horein hnve bee., derdved from generel obscrvation within

a very short period, limitcd anowrts of deta, and from the tcan's cxperiences,
Naturally, thc opinions nust be thoroughly reviewed when more data are avalladle,

In Rotterdam, only onc industry, the municipal incinerstion plamt, was visited.
Information obtained from the provious study ves thereforce analysed and used 08 &

framovork for discuseion, Thi reeults of analyses arc glven in annex }
Nocovery of air pollutents

Air pollution is thc most important problen in this complex. The major air
pollutants are sulphur oridec, nitrogen oxides, and hydrocarbons Only sulphur
oxides, which are the most importamt pollutants in gtack goses are teelmioally
feasible to remove, which can be donc simultoneously with nitrogen oxides, VWater
gorubbing of the stack gos to produce dilute reid is not practical becauss it crestos
a visible plume and lose of themal lift.

At tho prosemt stote of tcohnology, there are five processes $0 remove loz and
convert it into various Lby-productss

Progess Bx-producy

Limostone~dolomite injection, dry prooecss Gypswm
Limcstono=-dolomite injection, wet process Gypsum
Alkalised=alunina sorption Sulplur
Catalytic oxidetion Weak sulphuric acid

Caustic scrubbing Sodiws sulphate




It ormintion on rocalts of srtios of tlooy precosnes 10 limdit o, O vioaly,
sloteen of the prenel. v ld 4 poud oar larset orictie.s o e tlo e et velo
fothe L=rrod oty At e aty the 1ot

ifiteut ioha Heowy fadustri - Coey Lid,

She tetndl ot g ', rlocied inte tle sticrnho o wno cbeedt bl ton;-/l; Eut
the Jighort custits -11’.:-'3}‘:_6;*{;'1 Fros ool civrec ez oarly 4, tons/h (e
til 1), Uica Jrad troatn b of pra o wnete i 4 feoeitle, rocevel on
wr e o de ot cach 1ralividerl seuro o Ta ttnl wunt of SO_ thor -1,
cd to nelicte ceclcny of el il removels Obviously, 1h nit coct of
rLovel uld vary froc ane source to sxon, ro I ooveluating cconouiz fo asitility
of ) recovery sehg oanforation ororecdod on tl o it cont of 500 roavnl for
varines senles, nod 1on on nork tawilitr of 1 vocovercd r=prod uct, Thi ormcunt

of tr=product =02 i pezdily caleul-tod nudnge ot ichio..~.tric crruations,

RLocover. of otla 1":,ir‘~bom\_ pollitzaite 1o nomially vraeticod rrodedustries in
the conpl . mainly t9 incr-coc the productivity rather than to coutrol polluticn
A tyrieel xample i recover. of fine particles of such matiriale as coment and
phovrhate fertilizere. For romo industrics control of wirepoll-tion sinply trans-
fers the nr “1a o cdr to - ter S Ilutins, Aot teresting en.le is tlie phoo-
phete fertilivar industr . 50 wet provcss for supcrphounhet ee ovolves o toxic
gascous niyvture of fluoriie coapounds, prodouiiscatly ilicon tcetraflucride, hydro-
fluoric acid, wd fluorosilicis rcid (H,,b' F’.)' This mixturc ic rascod through
vat r~avsorption towers, yiclding fluorosilicic celd and o osilies procipitatc,

The dilite aeid is prcoant ly used in fluoridition. of drinking water od in nroducing
alwiirium fluoride, When there is ne nerkot for it the fluorid. wrter ic dise
charged into the river, It in technicelly poszibl to produece flucrcoilicie ceid
of oommercial strength ((tcncrally 30 to 3 per cont) by recycling or distillation

of the dilute acid, A lorgc 'usc for thic ceid in iu the wrewing industry as o

dicinfcetant for copper and brass vesocle, It is wlso aupleyed 28 o prescrvative,

in (lcetroplating, as o conercte hurdener, ond in the nanufacture of fluoride salts,

Recovery of water pollutants

Tie moet common practice in this conplex is recovery of oil from waste products,
This rccovery ie very siuple in technology and is not capital 1ntcn81ve. Recovery
of othcr vaste products hao not becn videly practiscd, One in’tcrcsting case found
is the titanium dioxide plant which presently discharges into the river about
12,000 tons per year of forrous sulphatc in the fom of dilutc acidic waste water,

It ray not be economically feosidble to evaporgtc and rccover the forrous sulphete
because of its low concentration, However, this solution can be used in viater or
sevagc treatnent ag practised in St. Louis, Mo,
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Joint treatnent of wortc water dn the conrlex on a large soale would not be
feerible Lccause of thi great differunces in wegtc characteristios and dispersion

of the industri.c.
Rrcovery of solid wast s

Recovery of solid viater in the Rottoerdam arca is onc of the best praoctioces
in the worlds Moet of industrial sclid wcster ore Yurned with domeotic refuse in
a aunicipal incineration plat etratcegically located in the industrial arcae The
incineraticr. process is thecmally self-sustaincd and heat is rcoovercd from the
flu. gas to producc clectricily and distillced water., Fly ash and slag arc also
rcecovered and sold as fill and bLuilding woterialse Mcotals arc recovered and sold

a5 gcrap mctal.

For recovery of other tynce of colid wastes the plastio industry is a good
cxamples  Sonc plastic sorops ape sold rad somc arc reproccssed, Howvever, there
are a rumber of industrics which have not beon successful in reoovery of their
so.id wastes. The nost irtcrcoting cxample i the phosphate fertilizer industry.
At preeent the wastc gpsun coomot be economically utilized due t0 high concen-
trations of impuritics, B changing the procees and using phesphate rock of
higher quality the company is cxpectcd to produoc high quality gypsum suitable for
manufacturing building materials,

B. Wapile

Eocnomio aspeots of wostc utilization and pollution

....... n control

Between 25 and 40 per cemt of the pollution in the Philippines easnstes from
industry and about 60 per cent ic causcd by peoplce In mctropolitan Manila with
its agglomcration of industrics the industry's share is probably groater. The
major comtributor to air pollution, other than industry, is motor vehicloe, Indus=
trial plamts contribtutc significamtly to water pollution too but it is the dis-
charge of domcstic scwegc and disposal of rcfuse by the populstion $het sseounts

for the greatcr part of water pollution in the urban regions,

From thesc roots it is apparont that a reduction of pollution from industry
will alleviate only part of the problem, and result in only a modest improvement
of the enviromment in motropolitan Manila. A oonsiderable amount of resources
must be invested in the transportation system in the region in order $o redwoe
air-pollution from the traffic and a scverage symtom is neocssary to prevess
indiscrininate dumping of domcetic refusc and untroatcd wastes imo the rivers
ond strcams. A programmc for a sewerage system in motropolitan Nemila has been
desipned but is not yet implementod,




Tae rconetics of pisful 1o viry of iadluetrisl cuwte for v in osther rro-
Cofwore uot only beorendoot o e witar. of incdicteier 0t cloo v 4he o
w0 the plonbe wmd ki Loonticr., 10 tue  mduetics in one wuetry ic c vl into
sy nell rlat: atosott rog loeationsy whicho toan 4o b 4, e gy - ~trorolitan
HWaridey the poncibilitin o0 eu. woin wbileootio . of vmite a1l Lo 1o ducod, Tk
ot of walte fron o ool dert 1o e 11 e indling md re movery ot oonit o proe
cwtsoin sl 11t r travcrortation to o oo s o covery vlat mo S difficult
frec ot cledcal ol of vi. o T Triv . Tlau v L if the et ropnliton Mnile
“reccopertl oaccte the critori 4 - v roi O induetry whisl chouls imeilitete
use sl waeste rrodvsin froc oo indvetrey it it other industrice, thos
povoibiliti o are hichly ro Uoocd Ly the isdoe coindutricrl stroct v ond losotion
imttor,

Th: coct of poilution 1 aemt o euipac ot 111 W higher too vhen the nroduc—
tion ir distritut. .. wong . mn w1l nlamte wileos the weononicr of e2ale can b
tidhai oerre o by or Ctivg sommen trostort o) oto. A ttidy by Ecoro.ic Develepnont
Powncition, Manili, has chotr: tlet the cort i wosto-watir tromtmont cculd e
reducca by 30 por eunt i coamon troctuent clnte. Do for there ic «rniple of
fortorice using » cornwon 1v ~trrt fooility, clthough coversl coi-panice sttonpted
to arronge for oncy snly to find they could nod ree on cost charing,  Probably
tuo orly vay by vhick a cuaror pled eon b cotobliehdd ic by tr: pullic scetor
rlaying =n active role, A couwon plaart would ~lzo facilitat. cot.petont laming

W spceration of o waste unt.ep treetinoat Locilito,

Iidustrics in 40 Piilipvine ~re give. ircamtives ir oricr £ mect the
standirds of ~ir and urter pollution, Tuduotrics initisting pollution control arc
given $ax incentives i the fom of exempting iupert..q anti-pollution devices from
wport tores. kescoreh expenges for pellution control are also allowable as de=
auctions fror toxable income of th. L.duetricoe Howewer, tox incontives and cupital
g lnidics nre not alw: e fficiant as inctrunc.tc in pollution control, Tex
incentives tend to favour big fims cver 52211 ones. Capitel subsidics for abatoe
ment cquipnent make copitnl intonsive tecmiques preferable to labour intcnsive
tcchmioques and arc not incetives to change production processce or input into

processec which mony timcc arc more cfficient wvoys of reducing pollutior.,

Frvironmerta) pollution wd its sontrol ~

Most of the industrioe in the arca utilize organic natorials and producc large
voluwice of liquid organic ucsteces, Considering the naturc and sizor of industrics

it can be inferred that weter pollution ie the ncjor prodlon ns far ae industricl
pellution is concemod,
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Alr polluting

coeT mourds o of Liwweitind anr pellution nre combustiorn activities, Thein
Lo rantitctave dnfors tict oor th cooust of adr pollwt ants frow industricl
Aot ivitics,  Howover, tioir coctritution - nollution would be lese than that fr .
Ve 40,000 enre din the catroonlitol rrern, Tonogrephy and clinate are not cone
Facive 10 th femetio, of rrolorged towpare. re inversions or other atmospheric
mrenomena fivourabic to sios fomation, so wthoritics fl1t ndr pollution would
swteT beeole a £overe yrovl ne Thore wia on adnission thet pellution was becoming
‘ws . fortably vident. hoot vollut.un ectoo frow cnrs, trucks and buscs, nony of
1 pre poorly twied il end elovde of clianst funess  In 1970 about 3,200 tonc
rticulate cmisvicrns tove roleescl por dayr fron come 31,000 dicscl-powercd
att 700,000 gasclinc=rcuwi ol vebiclcse  Along buay thoroughfarcs people were
crved weering meoks or lolding cloths ower their mouths to filter the air they

Lo led, Prrmaics could oo bets orolled and tootode

Tnduttoial sourace I A 1lvticn coull! b obscrved in 21l portions of the ciy.

eared Tev of Pl lersc i oslin had oy Dunetionel c¢nission control eystcms.

Viter pollvtion

i survey of sstinctcd pollutior loads oo 170 lerge fime was conducted in
o, v d the estinates wers boood on resulte of grab sonples and questiomnaires,
Thr posults shoved thoi of tue 27 sroups of inductrics only 8 groups were major
pal'ierse Ther cre, i opd o of pollution loods, deiry products, tertile indur
Y. 008, Lrewerics oad Atstillerier, ~heniscle, pulp and papery food,\eoﬁ drink-,
3.0 and coometics. Thelr saanco of theo 1otzl pollution lond ranged from 2463
5o oot te 243 per ceni wits nocnubined Lo of about 85 per cent. Developmant
L nollution control nad indusirializotion betuecn 196S and 1973 may have ohu.ng

. -ic figures, howevers, *ho paltera of pollution distribution would not have been

il

21wl Jicamtly changed,

It showld bc notcd thot the total industrinl pollution load of 88,000 kg BOT
.-. day wae about hals oo tic tolel domecctic pollution load from 3.6 million poopl:
. wied on & per capita Bud load of 50 i per doy. Therefore the industrial pollutio:
loaa was only 1/3 of the total locd,

/% presont only o four ractorics have cfficient woste troatmont plamts amd
.. % nonc of the domestic westes ave trecteds Thesc wastcs are discharged int. !
gu.lio Bewers, strom:s ond rivers and are finally drained into the Nanila Bay.
Duc ng the dry scason the pollutod wotcr of the Pasig River is flushed into the
L wuna Lake during flood tidce This pollution load ooupled with that from indus-

trios along the lake ie the main sause of pollution of the lake,




The mmter pellvtion prebles dn dh o treriliten cpe - e oy rovere tiet -1
stremns ond riverr cr gopdie for the cmend-r oyt of 45 yoare  The -imter is " locs
I 7 J

rittang oL foul cdour witl viitinet cithone twilles o the surfon:, 1 oreictio

il cn exist w ooy thee conditic.

at peoct, all et s the retre s 1itor rpo- oy dunped dinto [anil- By
RBecent st-dien £ th Yy Geflernd b np ooe the problor Af sovnee dirpossl, ro-
vinlaidl seme oros florliyiis civers, oot froi crgcnic pollution, Tenthic
stusdes vop lindt o d te 45 P TIS « TS U IETHNES Gt P Yoy so bt full itont of chrng-e
it 2ot Jwoim. OFf the satrreltes e 4l T s cordadned larg. quanditios of
sreaic woste and 14tt] roustic lif. . TU wirtionm sortien of the bey cortrined
hvdrogar: culphide, but not in tufficient concuntrotioag to clindr-te Lunthie
orgFanismss  Some diffrrne-¢ in b. rthor conpocition vers rot.d fro. c-.n«' ~ren to

anotlicry, of A naturc beliowve? rl tod to pellaticn,

o

2011 voaten

Therc in ne infometicr or the aowrt of seliu wartes fron icdwtrics, From
gencerel oLservatior. rolid wret g froo doocstic ol industrial sourcce -~y collictod
1y nunicipal trucke aad - daipel on the chore of the e A grot part of th

wastes hidch are not collcctcd are rluply Awiped 1to etrcom or burncd,

In Manila scve industrics: tere vizited lut information on thc inputs, cutputs,
end voste choroctorictics o 103t1ly wneveiloble, The geven industrics visited
were o brevery, coconut oil factory, sonp foctory, poper nill, textile nmill, food
factory and tancery, Resulte of the visit arc prosentod in annex 11,

Recovery of zir pollutants

There i8 no infomation on industrial =ir pollution, Considcring the naturc
and size of industrics recovery of air-bornc pollutants would not be ccenomically
posaible for many, However, sonc would practisc recovery to a certain oxtent to
reduce production lost. This cannot he considered ap recovery of wastc products
in the trme practical sensc,

Rccovery of water pollutants

Legal requirements in water pollution control have matic the industries aware
of pollution reduction through reuse of woter and recovery of wastc products, In
cascs wherc tcolmologies of rooovery arc woll cstablished the industrics would




rooev T oohoivownst rrodwtt ot teo valost neeoibl wom. Jood examples found

Leoet from 1 wery waste, recovery of fivres from

¥ ¢ recs very of syort o Todr ot
prrorenill wosto, rocovery f clye pine fronseny W wt, awl recevery of fotty aeic
from coocnmut= il . fimry bwat o Inth ~bane o dta 1.4 informotion on namu-
focturinge crococeen ot dhoan ttrlos it diffisnlt to 1d mify rccoverabla
whet e How vory indiviacdl 1 oovoay et onoow ult rot bW oconecmic.l for most
facterice inthic ~r - beeme 4 othodr el oproguets on enpaciilcge A comtral
recivery 31t o boon s’ ocluticern fer much indumtricoe ae molosses digtil-
1 rive (roorv oy of ptad ), ol et orheus 110l racow.ry), anud actal plating
{r-ecovery of & iac)e

Phore Wio one o¥apl. of aindustey uelng wact .o from ancthur to ruduce
relliution prouvl.miae 1. Bcenonic D welopment Foundation hod recormended to some
+oxtile fimec thot they cinetrirt o+ ommorn stercge facility fer acid-gpent pickling
liguor fron neer.y at-.1 nills, and wee thir to noutrelioco thedr alknline wastcse
Th vy wer. nlso roming i that olwip Trom line preduction could be used to advamtoage

in anctlior ceetion of the toxtil. iniutrye

Joint troctii mt bLetw.oop indurtri 1 woost.s and domostic wootos is most likely
the moot - ffective astroto.n in indurtrinl pellutien comtrel of the nctropolitan
erca. Thic schemae io cconcnicwul; f£.78ible beciuse mest induatrics arc in rosi-
dumtizl arcose although soperit. complete troctment of industrial wostes is now
roquired, this will not cacquitcly roduece the offects of pollution gince the

industrizl load is only zbeut cn. third of the total.
Ricov. vy of sulild wastcs

Recovery of industrial roll. wostcs hao not buen reperted, but in developing
cowrtrics almost any soli: wartee con e solds  Screp paper, nctals, and glass
bottles arc three typiesl valuehl. cclid wactcs which are rov materials for mnll
paper mills, foundrics, and gloos factorics respectively. Unsaleable solid wastos
are haphazardly dumped, orur urned or disposcd of with domestic refusec. It may
be cconomically feasible to set up an incincration plant to utilize the calorific
volue of solid wastcs, however characteristics of solid wastes in the developing
counmtrics might Lo significantly differcmt from thosc of the developed ocounirye
This mattor will have to be investigatod in depth before any conclusions on the
oconomic fcasibility can b. drewn. At presert the municipality hes an incincration
plant, presumably with no hcat recovery systome. The plant hos not been able to
function since its complction duc to some tochniocal foults in the designe




Ec;nomsc aspecty of woote .o cod g-ollution cemtrol

Th. proll me in wart. oo v riry maul velluteon coermtrol or airly the sro in

Teherin ws dnWmnile. By o) rl-itn mok 1ocnv ry of wach . rotorial cod inplo-
aombation or pollutivn ctopoarde Gifiieult and oxpeacive . Yew vor thore a1c com xe
Amples of initiriiv: fren the pablic sleter in ot ois 114, Thuc th. Regioncl Water
Beord plens to Liild - conbiny wiote wrt 1 tr o stoont plint sevth of Tehoren for

1 n2ther factorir s “gelomorat 1 4o r

Plana of stilistion of selid wiit mpe nlse ung ¥ ccusidoeretions The srlin
wist. from Tohoran, now dwnped st cide th city, in jlen. to b ouood in
fortilizer plonmt,

A serious prollet in Tohiren is 1., increoeing foound woter 1ovels in +he scuth

of the arcas The cecnoniic floote of thie phonorenon shoul: b cvelurteds The
rising groww watcr hes beor teneficicl to the agricultur-l rrodvatien but coused
dcomages in rogidemticl arcnr,

Envi roprmental pellution and it s contrel

Air polluticrn i3 reodily apparemt, with moderatels clesr cir carly in the
morning rapidly convirtod to o thicl Beze before noon. 4 fonbinaticn of many motor
vohicles, lack of emission cemtrols by industry -nd air borue dust accoumt for most
of ¥hise At thic tin. wadcsion of rollutante is not contrelled, ulthough scricus
rollutore like brick worl.s and cenert factorics have beer. foreud to neve further
frou the city,

Efforts arc being made to control water pollution, but it 1i.: toc carly to
cvaluate these ot presemts  Groun® wat r pollutiorn and increcuing ground water
lovels are strange probloms for th arid area, where efficiomt water use chould

“lleviatec rach prollmc.
1.8te recover nd iligation exnd jodnt treatmopt
Recovery of air pollutants

Considering the sourccs of industricl air pollution suoh os cemert industries,
rick factorics, stonc &rinmiing, ctc., removal of suoh pollutomts as dust may be
eccesary. Howover, reccvery of ghpseous pollpta.nta such &9J§02 from stook gos moy
hot be cconomically foasible duc to the mell sizos of factorics.




Leeovir of woter cellutante

Reoovery of wator 3ollatwte g et B i nertant ac water Pool ntion
because ¢f the chertiye of wotir. A:é:ﬁn;ir,; t. tie MNaster Plan fo.r a sewverage ‘
grrton, dnaatrial waot oo i1 b sretrectedl oo ivcharged into the municipal
geweragr grotei e The co

re oorvetional activiten vligee coete o Troatod ffluent will te used for agri-

{0 st vt i1l pocrive rocondary treatment using

cultural svore ooz, howevery eovoneot treatoo oW Yo 1 ooded in the future t0 re-
evele wmtor for dcoectic or inductriel o ne ytion,

AL far o wacto recovery in concs vmec tlars ioono infomotion on the practioce
by iadugtrirz, Wastc r srarr may be poesible in such industries as food precessinp,
eleatrorlating, cie ical, lirtillery and browory, The rrcovery and utilization of
wastes foay be rore rcona icrl than pretreationt,

Recovery of colld wostes

Judging fror. the tyrer of irduwtriesn nolid wastec are mainly inert naterials
including ccrap netals, rags, papers, plactics, stag, ctc, Most of thesc vastes

wotld be occrmercially valuuwbl: ar i nort developing countrics.
Do Copolugions

1. Luck of tir¢ . couterrart support wooe the nost critical factors linit-
ing fulfilment of our objectivus.

2. Littlc or no vritt.r natrrial relatcd to the dasa recuirel was avajilable

in most casec.

3, The idea of several diseiplincs on the tean was good, but the industrial
data chould have been collcct-d prior to fielding this tean for best use of its
tulents,

4e Sone industries uppcar to be auarc of the pocsibilities of waste reoovery
and utilization. The techrology in nany coses is known, but economic factors appear
to te a problen, Industry will not move in thie direction until foroed by law.

5 Moot industries in dcveloping countries ere small and cannot afford the
investient for skilled technicians and rcoovery installations.

6, No attempt has been nade in the industrial conplexes studied to integrate
industries in a manner likely to reducc the cost of pollution mitigation. Therefore
we have no basis on which to judge the fcasibility of the basic idea which sppears
theoretioally possible.

s A N .



1l. RECGT'RIDATION

Wooresonnend the £.1leving ac the i1 . recessary tooachicwe th adr of

futur. studiev of thir atur.y

o Conduct :rolini.ary o rk ot cite. L1 ar to be uwtiiicoo, 0 aeoertadl,
whether dota are availalls, tio eources, Ioneow languag., ast v cunpile lict

and locetion of drdustric | rier t9 seading v ten. O f experte odLicl .,

2 Investigatc the posritilitice 5 payen er “arta aabinstion, Ju-h
infometion is available ir r f rence workiy a leng ac there is a lict Of indus-
rvice (nee recrmnondation 1) fron whick t¢ works Thic sodd leave o Lre tiee for

anmtion of industrinl citustions in the ficl.,

3¢ One ncanr of accoripliching this weuld e th cormittio., °f & ctuwy by a

university or cousulting fir t- ~haracterice vactcs sree oovide variety of industry

typeo,y uith 2 neane of eric Ladnring for ovanario ne, Froo this an attanipt could

be r.ade to recorsiend the 1:cast relluting and/or the ozt resourec efficiamt incdus-

trial cotate niix.

4, Ficld ¢ tear of engincere v coripile inform.ation on the rracticality of
reuscy ooumon treatment ctce Mo wocks it not sufficient tine to accorplish ruch

at one site, Mure tine should be schedulod,

2¢ After the basic work has been accoupliclicd, asserble a wwltidisciplinery
teau to evaluate the $2t21 cffects. The coororist and ecologiet om the present
tean spemt nuch tine aseigting in the collection of cngincering data, without which
they could not begin to evaluate the offoctr of various altcrnatives.
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Hoventeiri & i0r Sone 3t oot raaine Otichitiegg “Havenbolangoen's Rotterdam-
tnvopeert 1.7, ctat.oty cal roviews

keew, Io von tore  ie e dasposzloin b adttordan industrial area. In Haue der
Pochrik=Vortra eve EC0 ntlachungen. noe ) o5 e 2T=3cCe [n.tl.]

lvlier, Fo Eon selntogreerd economic-niliewicu 1 voor liijnmond. In Milieu en
ecenomi e  Eotter i, Univercitaire Fore gotterdam, 1974,

M-liev, Fo and We Pelup ssye Ecomomasche wariering van le schaarse lucht in
i nmoni. I.__nECOILO(‘?]ISC‘L-—:ﬁEtt]'..‘ﬁis','\:hf‘ serichtens 1571,

Cperoaar Lichaan KHi_mmon.. Jeintegreert ialicuonderzoek., Imterim report.
March 1574,

Ontwery Streclizlan hl mmonu.
A——
——— Oirtvwerp Streekylen liijnmond, anncres.

. Rijmmond-cconouite ir de jares zoveiie Schets van een behcersle
ontwikkeling. June 1)7 3.

. Secretariast. Het Fconomiscu Jtructuurmodel van Rijmmond.
Eppervlakten per regio in verhoulding tot ket bruto regionsal produkt,
EeS.8.0+he Yerkgroep. Lcoonomische omuiklicling op lange termi ne.

Public authority Rijmmocnd, O 1o
Mimeographed.

Rotterdam; seaport, industrial fulcrum, trade cemtre. Press and information services,

Dureau Voorlichting en Prtliciteit, Stadmis, Coolsingel HO, Rotterdam.

What is Rijmmond? Opcnbaar Lichaam Kijmmond, Stationsplein 2, Schiedan.
Information pamphlet.

Qther sources
[ v e-arw v e e o - ]

Hinderwet (Tekst van de Wot) Nuisance Act of the Netherlands

Enacted in 1952, last amended in 157C.

Hinderwet (Tekst van het Hinderbesluit) Public Nuisance

Regulations. Enacted in 1953, last anended in 1967,

Wet Inzake de lLuohtverortreiniging (Tekst van de Wet). Air

Pollvtion Act of the Netherlands. Enacted in 197C and amended after 1970.
Wet Veromtreiniging Oppervlaktewatcron (water pollution)
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