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toongst th, residues of husan Ufe and activity are many '«~£^ 
•ubatane and the wastes of fermentation Industries       Wasted substances 
STSumil* assi^ated into the environment  by various P•*' 
including ffer-entation.       Natura, aaai.il.tion  xs    United, ^anci when  i. 
1« exceeded,  nuisances and  health hazards  invariably resui,. 

Protects of   .he  oublie  nealtn  quires  as  a .ini»«  £•  -.tea 
b. safely confine, and disposed  ,f    and ^   jases  £      -    * 
suitably  treated  to prevent  poLut.on „f th«   orw^-mer   . 
of the fermentât .on   industries are   in genera,   ^ciûrl'.   -c ^,..0^  ai. 
treatment.       Economic   and  social   eons iaerat ion..   a*i  to  eif^rw-   .o 
treatment. ,,,„,,.,,, nreven'   waster,.       Wastes management   in 
recover usatùe materials  or   to pieve.»- was«.   ». ,<.,<»< 
develop^ ¿ountri.s   evolves planning sLnpl«.   a-^iua.e  ' ^ ^ ^ 

geareo        p.**..,.,....   «•*      *- ,..,,,. ft.. ,   ......    ,•   wu3>e   treatment  and 
bear  a   fair  share  of   the   responsible'»  a,,..    ., ., -   '-   «laj.t     -- 

disposal. 

MHO has been actively assisting member states to carry out j^*•* 
studies and to for» competent staff and institutions Ar. International 

Reference Centre for Wastes Disposal was set up in i9W. 

1/   This document has be« reproduce* with•* *>r»al •**"*   * ^^ 
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Many municipal and industrial wastes, both liquid and solid, are 

organic and capable of decomposition.      Under certain e irem .stances  th y 

may be dicehaived directly to the environment without nuisance.      In laiyc, 

rapidly novin- strca-ns,   for  instance,   Ine biochemical  mechanics  for   Myosin : 

Of organic  v:as<es quickly   M Just   to snail   inorases   in  or.raiPC  load:    ;-owth 

of organises  is stimulated,  oxidation  increases and the  loss of dissolved 

oxygen  is made up for by  increased re.erutW.      Solid wastes "confined, 

compressed  ani  covered*'   in sanitary  landfills aro r.rniually  stabilii 

or^arically.      Pâturai  as.«- ir • 1 atior of wastes in water  an-' soil plays ;-r. 

extremely   in; artar.t  part   in envi ror.-.r ntr.l   entire jrinr,:     first of all   it   does 

a larce part  cv   the  job  for us  an.l .«;•: ^,11 ¿-   it a.-;:,,>s Ira: en noi.,  of  v:<- baxie 

processes v.'\ich v;e have attested   LO  develop ari m'ili:*--   in wastes  >• ^-•'<-.»• , 

In popular dit-cussio  s of  environ: v-nt si  protection   it   is  so-x-M-rs 

for¿ot.ter.  th>t wastes nust be  put   so-,w.-.et»e,  uithin a   reasonable dir, •-..•e, 

and thai   plv.r.e-1 wastes danesa!,   i.s  a reasonable  aso   for c-r'Mn  li-r.d ::.; 

water rcsou-ecs.      Metropolitan  -as--- plans cnoulrt  reserve adaauVe :-?-.'• -• 

for solid wa-er  disposal.       Vnn  sclf-rurif i cat Ion  cnpa-iiy of riv-s sir.» I., i 

be utilized,   mi  possibly  Moste-, by  the  uso of  flow  replat io:,,   as well  as 

by barrier-.',   pontoons or .v,,'.r  a«:rr.'. i :t; devices. 

Organic wastes,   how ver,   arc  often puVescLKU-  and -ay  contain p.u. -..er-c 

or",anir-.s.       If natural   purif: L-  '  -v.-rrv-.is-s a—  e\ec:-s-.-d,  nuisances ;: • 

health  ••.'./•.r-.r.  -..•ill   '."*<:-.i;    r- -T.       7-.ir:  .- ' :-'it Lcn. :   ",   .-f conns  , 

arisen   in i-ar.y r^ac-s *uc often  to -ultiple causes.       The rasures ^,-,-i 

to restore  healtny  cor: .11 ' ions   and  the-  rational a;. ' equi' able rppoi -t lorien, t 

Of financial  rcsponsinili ly  for acni-vir.-;   those Measures are  subjects for 

expert  study and s'-cld be  full/ uv'e-'ood by ali   * ne roveri cental boà'es, 

individuals a :.d   iriustri.«::  jffeciñd  by tne-n. 

To the public  r.oalth engineer v.-.attes nanaceneivt  neans,  as a minAnati, 

confini nr. *r.!  -erovi:. ; varios  fro-  i añedíate hura- surro.'n U:,a and co-e'irr.es 

treating t'-cn to preven*   r.oalth Vasard s or nuisances.       In the fermented 

1 E. B.  Phelps, Strean Sanitation,  \M}..-y, Kew Yorî:,. p.J' 

mmu 
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beverage industries 100 or I50 volumes of v?atcr are used for every volume 

of prcJuct.      The strongest wastes of these industries contain from 2 to 7 

per cent solids   (mostly volatilo)  and have cj-day BOD values of 10 000 to 30 000 

or higher.      The war.Is of a large distillery may contain a BOD load equivalent 

to that  of   the domestic  sewage of a  town of 100 000 or more people.      Such 

waste can seldom if ever be satisfactorily disposed of into a river without 

treatment.      The wastes of other fermentation  industries are also highly 

decompo-^ble:    altv.o')~h at present  the quar. -ities of wastes produced are 

snail,   the prospect fi of nuch larger fermentation industries in the future 

brin/; with them also the corresponding problems of larger quantities of wastes 

to be dealt   with. 

Fermentation wastes may often be  conornically  combined and  treated with 

domestic s^/n^e.      ïne treatment of fermentation v;astes is enhanced by the 

qupply of micro-orgaaisms  and nutrients  from the swage,   and the  industry - 

especially a small or.<- -   is  thus relieved of   -any worries.      But  if the 

industrial   lo-d   Is large,   this v.'ill not only  increase the size of needed 

municipal   treatment   facilities bri,  'ray also cause  so-:e operating difficulties. 

In   the UK,   -..-here -TI:: iv ' "al.   troaJ "••.:!;<   of   ir/us tr lai  washes has been generally 

practise',   ferrent at ion wastes !',':vc beer bha^ed  for ras   formation a".d  refloating 

sedimer.tr   in orinar." se'tlinf   T-'S,   for excess acid  fo^-ation   in digesters, 

for rrov'.h of  rí 1 f* <-• M oas  bin--vi?   in aerators   (thereb^ slowing post aeration 

settling),  and   for bi. kin.    in  tricV.li;.-'  filters.       Pharmaceutical vastes may 

innibil biological  ireatnent   processes   . 

The  industry which   is  obliged  to deal   in part,  or in whole with strong 

orranic wastes  will first   invest.\---te  the feasibility of  recovering or 

producing salable products  fren tre;:.      Tne  industry will also study carefully 

every reans of  redvicirv by  good  "Îr» pVrt   lìoi^e'Teptrv  'he amount  of water used 

in processing and '.'ashing,   and of decreash'. -  by "lod.ified  processes the total 

anount of waste wa< er discharged.      Lastly,   the  industry will plan for the 

treatment or pre-troa'rent  of renair.irg wastes.       Durine,  these  studies 

consideration will be given  to  the possibili' ics of separating or combining 

strong and weak »ras tes,   of  storin: wastes dur in; periods  of high production c1" 

low river flow,  and of utilizing economically some of the treatment, processes 

1 H S„ H. Jenkins, Sewage Purification and Trade Wastes,   in   Disposal of 
Industrial Waste ¡'ateríais" papers read at Sheffield University, 
17 _ 19 April, io--,-:,  See. of Cher..  Ind.,   London. 
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or equipment too costly l'or nunicipal   sewage. 

Orerìe solids have for years btr. recovered from distillery slops by 

back-cloppinp;,   s.-rcenine; and  evaporation,   and Gold as r.rirca!   feed or as 

fertilizer.       In f:onn casos  the more p"of iV'bl e  ri'MV'.'ry of vi lami:» li 

complex bars been realized.       Such recovery has be-HI practised by  lar^e 

plañir: on v.-as»cr. containing at, leant 3 - fj/5 organic  solids.      The 

expansion, of  tv.e foment? lion  industry and the   increasing stringency of 

pollution control   regulations v.nill certainly result  in  increased research 

and new devclopr.ents  in this  field. 

Fernentat ion wastes   containing organic .solid? of  the order of 1  - j>. ' 

can mosn economically be  t rea* ed by arv-roblc diyestion.      Very little 

sludge  ir, produced.      BOD reduction va ml or»  from 70,'.  for starch vastes  to 

as  mich  as  97','   for  distil l.cry  •./aster,.       Me! hruv;   ens  produced  ^¡riny   the 

procer, s  can be utili"od   to hen'   the d ¡./•"St er.       Vw<>-:; ' aye  tneiwinhil lc 

digestion for a  t.ot<-l  of íl dr ys was   fo—-rdy r^n--ended  .       Re'-er.t 

experience  shows ¿pod  results  at nor.on'iil 'c   * espera ! uri-s  in s1'v:!o-sta.~»"- 

digesters provided w5lh  efficient r.oM of y ¡s   renoval  and  periodic  sludyc 

recircul-tUoir.        •pn-u-ently   the Lioin.Jc.il   pru; <-ss   in  cornici"] wHhir   a 

few hen-:- and  4Vn:  vera iri: y  t'~?   (u  lo 10 days'    is :-.••:•• ssi' \tc J  by  -yd».ml Le 

factors   iii  'i-c operation  of  tr- diyv;teTn, 

The digester supernatant,   containing  JS ¡rue h as   1  000 pprn fw'ay  :GD 

or more,   and  other dilute  plan.. vns>s are  ^trienni>if»     o aerobic b.i el-tgic^ L 

treatinen* .       Trick1 in g  filter,  active »fd  rluè:^   U'-.'-T,  -end   r* -d>i " t~."t 1on 

ponds are used siru-vr.sfuli y,   if due  n^ecru1Ions  are   t -O'.en  4o i>"n1d  t^e 

diffieuHies  referred to earlier in corr.exion with municipal plants. 

Wastewaters  ~ay neri  to be  sce'el wi^h re-!i rude  ujc-^-or-^^isTn e.nd nrovMe: 

with nutrients,       "..is  can of 1er. be acco ryi is^ed  by ¿'idbg  domestic  seuayo 

from the plant.       Tue processus usually  require  a  ft;'.: days   (or even weeks) 

of breaking  in before they will operate smoothly  . 

Turniny  to the problem of vastes management  in developing countries, 

several   poinds "r:st 1c enpuasi.-ed.      First of oil,  because of varying 

customs of person?.!  and corr.:mutity hygiene ard because of the greater 

n 

E. F. Eldridge,   Industrial V.a-ste Treatment Practice, F.cCraw-'iill, Nov; York, 

p.325 ff. 
p 

G. G. Cillieet al, Anaerobio Dl.-est ion-17.  The amplication of the nrocers 
in waste purification, ">.te" .'leseare'- , ; (Cep. \c<'r;) i'>.r?~3  ff. 
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prevalence of communicable diseases,  primary attention must be focused on 

the way people handle wastes at the source ~ household,   school or factory. 

Their way of life is  in transition:    food,,  clothing,  houses,  work and leisure 

are changii -g,   and the amount  arid kind of municipal wastes will  also change 

greatly during  the next few years.       Secondly,  many communities have at 

present neither facilities for collecting and disposing of liquid and solid 

household wastes,  nor the  financial and organisational means  to build and 

operate  then.       Thirdly,  surface waters are funerali;.' rot classified,  but 

are used   Vor all  purports  and little   is  known of their quality.       Fourthly, 

under these circuí'arces,   simple,   adequati; wastes  m.imv> gênent   facilities 

must be provided which are  closely geared to present needs,  but adaptable 

to possibly  charging requirements. 

Industrie1:    mus!   bear a fair share of the responsibility and cost of 

wastes tr:!.V-".ont   arid  disposili.       In the absence of r;micipal sewage  collection 

and treatment  facilities and  stream quality   information,   governments will 

tend  to apply arbitra j'y effluent standards   to   industries   (prefer-ably  expressed 

in terns of total pollutional load rather than streu;J'  of effluent).      In 

the long  ru.1,   effluent  controls,  should  be evolved unie'    a-e based on a 

reasonable apport lorderà amongst   nsers of the stream's  ability  to assimilate 

waste.       The  establishment  of a   none  rational approach   *o stream quality 

maintenance may be hastened by  the co-operative effort of  industry   in putting 

its laborato-y  facilities and scientific  personnel   to work helping   to carry 

out river surveys and  possibly even • rair.irg government  staff. 

In cloning,   I cronVl   like   to -:>rt.ior  that  sanitär;   engincsrirg  staff 

and core;! ' ' •:'.* of   'he t'orli :V1   '•. 0~var *•••>.' 'or     ave Ni-:, actively  assisting 

member states  for over iwenty years  in carrying out stud ios and  in forming 

competent  staff and   institutions  to deal v/tt.h wastes management problems. 

We are at  present executing a number of IE:DP °gec lal'r''• i, projects which 

comprise pre-invent -etit surveys  for long- and s; o~ -n "    *  planning of 

community water supply or waste  disposal  f.i^i1 laics   u.    >.. .ropolitan areas. 

Studies currently under way  include -water supply and was-,es disposal "planning 

in Istanbul,  Kampala  ari  Jin.¡a,   .".-era,   Dakar,   the   isla, d  of '.'alta,   and areas 

of Morocco,  Ceylon and Surinam,   and wastes disposal planning alone  in Manila, 

Taipei,   Ibadan and Bangui.       Additional studies trill soon be started in 



Katmandu,  Abidjan and Teheran.      In order to facilitate the exehnnr« of 

scientific   infection on rendre', „rvl develcrvnsnt  ir: wastes mana-oment. 

an Internatomi Reference Centre for Wastes Disposal wan established las, 

yeur with the a-reccnl and  stro^ support of  tht 3wj^  ~üvcrnnu?n, ftt  t¡ e 

Federal Institute for Water Supply,   Pewarc Purification and Water Ponction 

Control  in v«Meh.      The Reference centre  is oryani.in, a documentor, 

centre and „ill  under-. :h:e certain  renerei, ard   traini- activities.       A 

number of Collaboravi- Institutor* have -benn designated which have Wen 

to co-opera1e  in   the pro-ran-^        T,,^,,,,,^. !        ! '        I'-ornai 10;, on v/asie r::ai;ar;emcni ,   Ir^hHir 

industrial wastes   trvatnert  processes and  research  in  ;iii„  rioldf  wl1 j   ln   "" 

this way b« rtisoe^tna.e»   thro..,.> WHO  to member countries.       For our par», 

we in the WHO Division or Environnai Hear a aro Graierul  for  t„„ opJp_ 

tunity afforded by in.JDO îo  take part  in  this „eetir.,, and   to express  in 

this  way our interest  ir,  findin, more sanitary and economie solutions to 

the problems of  industrial vastes disposal. 






