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or monsgement has not yeb been
in the pLO”chﬂDJH° and plonning
develoonend
a problen

snd programning of industreial projects in
ady been mode.dt is still common prac
of the iniras
their effects on periicular

gtructure

G

=
joe
tre

=3

olements of the neturel enviromient axe “investigoted in isolation,
not in a corprehensive waye Thus, there is a lack of complencnine
37;.!.71'\733';3 in the am "'O';Ch to Hoth was Te rr(')]'mr(:,i,'x on, par’ L:jCilL-f..i“y L1
industry, end cleouents of the natural environacnt token a3 a
K01Ce

Ficad in the paper illustrates the basic reletionshilp
s ecting the cholce of a girategy for induntrial wastes nonaros
dent in a rooion with particular exphasls on the role and infln-
nee, noeds and prossures from soclal GrOUDS,

A conaiderable part of the Gj iensoion ia the papor is

voted to the ipdustriel slndge nensgenont, a. problem the Impoi-
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' oY

Vi LR.l‘Ch .LL'}

5641l uﬂm#:cutmuacuu,wfih. 2

PSR




m,zmczo 157 SURE LA PROGRAMACICI DE I0S TERRENOS INDUSTRALIZADOS
Y LA DISPOS 1@.@.6.»“ DE DESAGUES

DL {3"‘ LO

It economia de los desaglies industrlales 1o auqu¢v¢0 tgaavie gu
rango corregpondlente en la pro; r*:acion y planificaclon de log

ferrenos industrislizados y urb mizadoy. Ilou Jhrincipios del Uge
garrollo de lossistenmns de infraestructura tdcnica guvelen ser
‘elaborados cong mecundarics, Irente 8 lag decislones conegrnlons
tes la ubicacion y el progrvama de la industriz en la repilon, Ilas
particulares raras de Il .xirme@tructura giruen glendo eloboris~
das soparedamente stampoco hay eimulioneldad en detervinad su dde

fluencia sobre los distintos elementon del wpedio aublente. 1o
gue falta,pues,cs la exarina cidn © wplepentaria de las fuenien
de los regiduos y de varios elementosz del medio awbienie congis-
derados como un slotera.

2l divujo no 1 duJunuauo 2l informe pregenta las g&w«cas depeane
dencing que deterninan la eg rg sl de la economia de log dew

garties indugtriales en la replon.de subrays particularpente lo

%rﬁorJupﬂlq ¢ iniluvencia de 1& npcegidadea § pres 1oned 50CI1ae

Qe
Bl inforwe destaca uno de los problevas pinuavalorizados hasta
ahora, o zea, la econounia de los sedimentos de log residucg ine
dugtriales el dibujo no 2 "

CRELATIONS BITRE PRCCGRAIGIATION DIS ““QRATﬁS INDUSTRIELLES BT

DISQOJI“IOﬁ DES BAUX U3LLS
pbroviniion
Lana IA7TI8niflcation vrbaine le prohlexc de l’ew@cnation des
E“ou*u p*% pag cncore un rag trop iwmportant, Deg projraunkcs at
Qeﬁ plang du uw'oiopp’tert de 1*infragiructure techn%GLﬂ gont
¢tablis en principe ;ndnpenden entg gorme dea amiexo gui Sule
vent cesg propravmeg aijnsi que dea dec;ﬁxozu de locaiieaiicn do
leindustrio dang 1a region. . ,

g difierentes bhranches de 1?infrastructure sont gtudiden 8Cpa=-
remen leg Ci?fe; oty types de polluiion ed leure LQ‘lb enee sur
1’&nv1?OnP\?CHT aont O{Jlbhﬁnf congideres conme gygtencs jodes=
pendents. dur OUBPQUPHi il rangue da con nle'lue dang leg nodew
Jitcs dfaction en ce qui cencerne des problenes des gource du
I)O.}mlh tilcin.

Ie schowa anneze o 1 expligque deg welatons les plus irportans
fes qui inilvencent le cholx deos r«:g leg de 1fevacuaticn doy
¢routs indugtrielles.lany ce schonmg on 80U 11irme le role et LPine
flucnee dea facteurs soclgux dars ce cholx,

Jlang le deocuwment prcscnte oin tralfe souligne auvasil le
prablvse drutilisation du beugs provenant des egouls indusirieles
lew qui cat encore goug~catine = lo schewa annex lo 2



CONCEPTS TOR VASWE MATAGELENT I REBGIONAL DLANHIIG
Insufficient knowledpe of the relatlonships between the

programming,planning-and desipning of indugtrial projecta oun e
one hend and wagte-water panacoment oo the other ig one of the
main causcs of difficulties encountered in malntalning the 10«
guired quallty of the notural envivonment.

Systens fox waato~nater disposal and treatront ere not
only designed after prorrammlng and spatial decigiong concernlng
industry have already been taken, but also any gubgeguant chan

. 4n thege decidgions are frequently wade without any repard to woe
problesm of gagte-nater and-gludpe panagenent.

Thig approach rogtriceis vo a conglderable d
probability of aglecting the optilrun golution frowm tF
of waste disposel and envir amental proiection and b
efficient operation of exliating gyatena, Loreover, di

lepree the
¢ viewwpoint

i 7 the inter-depcendences Linking the development of all
. ronte systems operating in the industrial arce and in
Creglon.

me concept of wagtes manpeement dsscribed above hag
undersone & thorough chonge 1o recent years. The notion that
wgip and water are free' ond theretfore can he drawn upon without
eny restrictions is being replaced by the opinion that the gfgde
‘milative capacity of the environment is finite and that the need
to paintaln an ecologleal balance requires a change in the ap=
: proach to dovelopnent probleud, that is that the town and industry
" - developwent = to - environment approach wust be roploced by the
environment ¢ to = town and country planning aend indugkry pro-w
Lramuning one. ' o -
The gysten of waste paterials managenrent pregented in
Fig.1 is proposced as the firet stoge in tue gubgequant cholee of
a policy for panaging differcnte types of waate in indvetrial
and urban reglons. ibe elementa of the system have been trooated
in a highly inteprated pammer and therefore reguire further doe
veloprent of thoue, that are the object of glven investisation,

5

fhe ingtrumental crlteris of gyaten development are determined
in each cage by the current and possibilitico, napely e

1/ +the required degree of detall of the rodel, &f tho time avodlle
ahle for preparing the podel and obtaining peaulta, 3/ the tyv

of evallable input data, 4/ the orgopizational astructure ob i
adminiastrative wnits recponeible rop the deeision or For fusuz
operation ol the gy s tei. :
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Up to now the importance o the laat probled hes been

aye s oy 04 P i : e e EATY ¢ - -
apderestimated L0 yotoy and vontomvater muuu&Cﬂ{ﬂt atratelye

e

The 295 e § 11 VoL, showld he *bierﬂxﬂ >l
on e fion thot thowe ot he no Gogradotlon of ‘the

-
AT Py o
).;:3_‘ 0o &

o5 X city of pocelving watern can be
increased by: 1/cifierente kinds oF tochnical noand, 2/ircr0ap
Sgﬂn the ranse £ aistreibution of dipcnarisess 3/ poducing the

exiotent cegree o decradation of ‘the tohen into ccecoant elo=

i
Sﬁﬁus of ths enviro onment, [ reculating e time paitern of dise
charses,

fechnical M€ ans include & variety of
;pJOPedur““ like du”ﬂ@ﬂﬁ ation of streanilow , aceration of suxlace
walcls, O.u(l‘ tion of nitrates, a1id H0 Ole

mhe range 0 i aistridbut ion
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ik ALK

# Jy denrode ation OL tne cnwlronlwu Wo meansa eelatively permoe
ﬁ”nt reduetion - pilotlosicol cotivityy getorioration gL thoe
PuaiJLy ﬂofﬁlﬁtoa ot conmtowm andl plent p“oaupbdgcnd wednce
4tion oOf the clinoteefornlnff B nitory cod 1(nd soapCed oiaing
uuaALul““ oi the v 5*L~bjox,;ioL o ical activis by oF the cnvivrode
ment is O deternined by all the biolonical PLOCTBHES poling pla=
ge in the walor, soil and aronosphere /oTUTA 1971/



The existent degree of degiyow
datilon of reecelving wators can be decrecased primorlly Oy
eliminaticg sources of pollution, weuoving accumalated untroaked
westes or resorting to verious technologlcal measures slued 2%
improving the quality of the environment, ld ntification of fage
tors degrading the environzent and assessment of the damare cone
ged by them exe of decisive importance in "olecting sultavle

gong ol Ilmmunizing ccogjstum» and Iincreasing theix OLOULL(M
activitye

Repgulating the time patitern
of waste discherges can compensgte the irregularitics in the fo-
neration of wasteeuaters end sludses, Specielly the chock loads
have an adverse impact on sewerage network, trcatient plants ond
receivers, This is speclally true for industrial es%ablishmcnts
where waste generation is determined by the Ljne of product,
production t"cuyoJO“y, shift work, end so one Jor cach pleat
the generation of wastes must be ct refuliy analysed snd a tince
~teble of dlscharvges prenerved in cooxdination with @ll other
users of the same receiver, In meony ceses it is necessary 1o ﬁlm
ey the time pattern of waste discharges end disposal uy the use
of verious storase tanks end other facilities Jor hol ing wagstdhe
and sludge until they can be wtilized,

Inventory of the gources of wegtes sengration. Insufficlent
provress is noted in identifying sources of pollution ond ways
its dispersal. Attention is primorily focussed on soume pointg
gources while nonw-point oncs and some particular weste are moxe
-or legs neglected, One of them are sludges, that in verious.
forms end at verious phases of treatment ave DLGClDdeLmd out of
“QLO waters, cither on pur oge or unlntentionally, sor examplos
unintended precipitetion of sludge oceurs in gewerase syatens
and various devices employed in such systems, storase rescrvolms
end, Linally, in xe civ1r weters vhere sludse. forms bottom (o
UO%ita@ Intentional precipitation of differcnie forms of sludie
teles ploce in verious devices used in vweste vater treatment
plunug,

/

“The guantity, type and compo® i%xon -of prcci piltated olude
ges uopenL speciiically on the characteristlc of woste vaters,
wageepurification and sludze treatment techniques,
Howovcrﬁ a comprebensive e oluation of the propertics nd porde
moters of weste and sludpe In o glven reglon should be based on
&n, invontovy of o1l sources of weote and sludge, as indicated
¢

Y
~ by the regional dovo‘bm:zerxt plen and Industrial arca profyrenils

\.O,

by moking a pv‘i minaxy jnvnntorv of existent sources
of pollutlon snd those envisarced in the plen, it is very Aillilis



cult, to cveluate their future effect on the environment, pronGe
se changes in individual developnent progsrasnnes end JluLCJbC 10w
cations Tor indusirlal. areas, Ons of tue 1ot diflicult problens

thot must be solved when projramuing ond doesisning a vastoewator
treatme t plent iz the problem of unier ining the qudatlty, con
positlon snd discharge irregnlarity of waste renerated in indiie
dirial csteblishionts, The reason is that the cuality indicae
tors for waste and sludse pouerated by diffcrent industries ond
future technologiles rapidly becone out of dote,

Yoys of influencing the onwlztj and type of gensratod

wvestes can be also found in the swh*ro of soclel sctivity. Thorge
fore inv efxonﬁl plaming consid retion is civen to the relatione

ships between sociel structurcs qd‘tbm vay of life, noeds and
behaviour of social groups which result in a veriety of Pressues
on the market followed by changes in the structure and location
of inéuutvj “his makes forecastinﬁ of the volume and type of
generated vwaste and sludge a very difficult tesk bocsuse of the
unﬁarxzinéy in deternining the Future development of soclal necds,
Yhe developirent of a re “ion 15 characterized by many spontancons
procesces, Forocasts concerning cuch processes often prove to b
eithrr total ly erroneous or 0n1J partly true, The degree of une
certolnity in forecesting the volume and composition of sludpe
that will Bo generated in the future so today greater than ever
before baecause of the ravid e :ehnolosical DJQg?ass und mppearaﬂw
ce of new Ticlds of production, 2180, we a¥e not able to anticie
pete: the direction of nany soclial reactions and needs, 1t is wve-
ry diffieult indeed %o forecast the condgitions for a futrre Doe
Jance in the pystem=technologywenvironaont, This is particulary
true of persnective 7‘1?13,, end Longerange plenning /oftor
2010 yeax/, Eo.VVﬁr, e duvevle cihovacter of the technicel dne
LTrastructure makes it n30035ary.to adont such a forgichted ape

proach to tho problem,

thigpw.of an optinal solution of waste freatnont and gisnosal
should be related to the technology of ﬁfCGLJGlG'O¢ 2ll the
Cifderente kinds of wostes contribn ting to the total waste load
dipcharged to the environment, This is purticulorly true of highle
indugirialized areas with a hirh concentration of emission of
&ll kinds of wastes ond a Llinmited asslipdilative-capacity of the
environaent, Sludsesn xlih Gilferente characteristics are CENCT e
ted at dilrerente volnts of sew age oystems and are aliccted by
a variety of i‘actorso The wost izportont foctors avnreeting the
quallty and aunantity of sludre are the followings 1/type ond
technicel decign of the sewerose netuork /ocmb)n :d, wmeparate,
industrial, storm wotex/, /LWPO of devices nsed in the network
/ralnxatl ov~r¢]ow/ Toraege reservoir, vasteswater and sludge
punp stations ate/, J/vau of vaste treatment plant, technologcy

.

i
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needss,
Phe combined treatms-t io ners 1Ly conaldered to he
Lor many recasons the most econownical Jol1ilons 'ho adventagses
lie ¢lso 1in the simpliclty of administration, operation end
control, Particulary in the caese of snaller Ahﬂ trl 2l establishe
ments located withing or close to a mnicipzl gewerere yutemg
mixed waste can gencrally be treated in one ylant more efficient-
ly, ccononically ond with greater depree of ?91L')l]1iy, ‘than
in individuel plonts, Sash case when the estoblishment is located
beyond the renge ol municipal systen, must be at all times covew
fully snalyzed depending the distance of location, the characitoe
ristic /onality and qua nm¢ty/ of industriol waste, indispewnsablo
degree of pretreabment, and other lOual counGllions, that is to
gay the jnvestucnt, operational and environmental costs must be
taken into accountb. /RONAK 1970/

Although the repulations ina force usually specify the
standards that st be me, by the waste vater discharged into -
nicmn"1 severs [in Polaend %% indicaltions sre requi ired/ end the
industrial esteblishments mst only pay the rates and take cara

not to exceed stendards specified by the uanGCLpal LGWOT“”Q aute
horities, these regulations are often violated and the authorl
tlies are not able to detect such violations. for etwnnl an en-
ginsering or avtomobile factory might discharge an exces sive

amount of oil as a result of an unsypectoa failurs of 11» pretreate
*ncn plant,

In a large indusztrisl town in ?oland the loceal sevag
trecatmen®t plant is now end agzain put outl of operation because of
periodic Tailures of the wasteevwater neutralizetion fecility in
a large viscose royon § factory, Vhe same Tactory hag coused furing
the Torty years of ils operation considerable danaoge to the vige
nicipal seweresge system o8 a result of the poweriul corrosive
action of soluble pert of caleium sulphate, ceven in vaste~wator
that have been subjected to proper ncutralization. /AOQIO 0.6l

1980/ ¢

Th" weakest point in the existing waste~ nonmagement gy-
stem is undoubtedly the probdlem of treatment end disposal of
sludge, Lstimates from various sources pat the totea 3 voluma of
sevwage=-sludge in Yoland at avrroximately 20 = 30 mln n a yeaxs
U this epproximately ob, is gonarac d in minlcival wasie treate

nent plonts

Up to now the control of industrial wuste diqcbﬁrgo&
into monicipal scwerage systems has concentrated melnly on the
protection of vescers and prevention of disturdunces in the see-
wage trestment process, A total climination of industrial waste



dischorses into municipal sewers is neither possible nor necege
Borye +Lhe same-coen be :ai&“cf thu use of sophisticatcd pree
~treatment nethods prior to discharging industrial waste into
BCWOLH o .

However, potontially useful domestic sludge must not be pemadited
2o became 2 burden beceuse of pollution with toxile or other hapie
full substiances Jrom induslrisl dischaorges, sore strincent cone
trol of the content of unvanted subostonces discharged into smnde
cipel severs will unavoldably increase the volume of concoentioe
ted 1lgvid wastes, the disvotal ol yhich will hove to e hande
led by the producer, Obviously ﬁhis raguires thot adeguata prow
visions be nmode when prosrausing, plonning oud dcs¢¢nxn2 an il
dustrial project for sufiiclmnbiy loyee oite on which to build
feeilities for prestreainont of westeewaters end treotuent of
sludge, Also, ruriher expansion of an industrizl plont or Nodiiie
cation of production technology might be linmited cs a renult ol

problems with wasteewater and sludge treatment ond dlsposals

Considerable probleoms s¥e encountered in the disposal
£« lucﬂc cenerated in 1auustr1a1 waste trea‘ﬂent pl 1t 1L the
sludge cointaing hormful or toxde substances in high concoatras
"c;’-_ons. Yhese include nit ouly compounds of heave me'calu bul
also sulphide and cyanide enlons, oxldising ond T“dquJSHJ”wnL
erzents, ole, S-ch sludze inereasse the total volume of solid
vagtes boncrated in the production processes,. which are alsd
t Xng éruzng the latfer sre wastes generated in chenical p}ﬁntao
19 of this is furanished by the problews encountered in
tuu t ege ol phosphogypsul, a waste (V7L?at ed in phosphoric
fertiliser indusirye +«n one ol phosphoric fortiliszer foctories
in ¥Yolend, a special plant hod Yo be bwuillt Lo treat the strongly
zeidic wasteewater from the phosp! 105y psun dump = the ligald wom
ste containg approxe. 1 g Lluovide lons per an .
1.

E—!

. 1

it is clear Svom the above that, irrespecilve of weol-
hzr an industrial nooject is to he WGGatéd within the range oi a
monicipal S@wéraga network, or will dlschsrge vosteewators in-
nal sowarn *rﬂﬂtwemt )1:J? or will have On=site B0
verase sysiem a.d discharge treated ucsée ‘nto recelving wators,:
the problen of industirial sludse mensgement is on lmpor tant Lag-
tor in sclectins the location end sime of the Qi*e ond protecii-
Ve ZONCE, Ln wany cases the problew of sludge disposal determie
nes the cholice of the sewase managenent syotem to be employed
Ah th&“reglon and in industrial arcese '

‘ S,

Vith reference to Dlge 2, tho prowo sed seauence ol steps
to be taken in the sludneemsnasement planning procedure 1 Dos
sed on estimation of Lh@ Fstal -:1i1.a‘i;lvc’ capacity of the clemenits

I o |

0
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]

e e,



Pig. 2 -

PROCEDURE, FOR DISPOSAL ON LAND

CHOICE OF THE SEWBRAGE SLUDGE MANAGEMENT

-

o present and forecasted

n:g AvailabJe ¥ Hechanicol composition of
| | eree soil ond qual ity class
i category )
) Tf-' Limitations e m-vs‘((‘rv e
] 3 \!‘; S"oil sta@e and capacity | Other ecosystems [
T Tochnical means in relation to wastes state ond capacity
1 T ——, SRR E———
| y L
. o ' Other treotad
Fit f{:;legua] Lty , L wastes for
i 1
I Treated sludge [rec,, ?aigosa on
I an? vecrele ™™ for disposol
I | |on land e
18 ] Wastes disposed
[ . a . ko obhar
Athortices I8 16ludge dis-
¢ e vyE
- of I |charged to cosystens 7
variovs Jevels =¥t cther & i
% {, | |ecosystems ) |
b opmperen
Residvals | LT !I ) I
discharge® Variants of sludge |
inventory tronaformotion |
I A processes
] R v |
| Proposals of other wastes |
treatment, technology 1
l, ond sewerage systems devel.l l
| P l
| Suggestions as -
to the type and : |
l spacial distribution :
| of activities in |
| the vegion l




of the environ.emt. By determining the general ha
secutive time horizons it js poasible to forrulate pronogsaly
for regional developrent plans, It i stipulated that the QUQ =
gtion of sludee treatrent and disposal be piven pore prowinence
than dig the casne today in the planngns of gewerage gysteny in
Indugtrial aread, '

In on attenpt to dete ce

that should be given to the problem of sluvdre vanagement in the
general counception of industrial ang repionagl developrent pro-
cramteg, tho elenents and relationships alfecting the choige of
an optivun systen solution have been icentified, A aolution

ig congidered optimal when the system 13 capable of protecting
perticular elopents of the envivonrment, treated ag & whole,
lainun cost, with the uae of' the available
o accordance with the Gccepted social

lance for cone

raine the degree of importance

atn.
technical reans and .
and economic policy, '

<

COLPLETION

) N PR 1100 e
Vaya of iwmproving econduwlce and ?9019*quiﬂf§“§§;§§§*
£ investrent projects are to be found ot on%ﬁ' Arug 2120 oo
O LhvEatl sioy for woaste trestment and disposal, but als ok
o t(}(:£lr}CJlQ1~il“’“ 0l s ial areas In relation to other
propracuing and planning industrial areas in ro. o0 ol
saste sources in the rerion. Cloge collaboration i indugtyy,
naste ac st lannerg, technical infragstructure QQ,,t.?ud;vé
town knd country planners, h represent the nocial needs an
eccologints and sociolozists which represent the lal neods
vioto “"‘*“’Cfvaijﬂ and legsiglative suthorities L eaono-
wichens, adninistrative an lalal o B adnen oot
migta,dncluding step=by=gtep COﬂathgtlogff 'fngi‘f o e GonTie
&igﬁ;§63e economic results and & faster }uyroyamilf 7;0T;fw0m
1 of 1ifc oo expected and wanted everywaepaolfpjzigauqé froi
y o A . . b 4 &1 Y £ ¥ 4 i Al 3‘. N L f i P17l LY
the above %hat improverent of eny%lggmencaﬁ ¢ %ALQ tho mrenlen.
s%rial.ar@as calla for a morxe holisvic approach ¥ h

A
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