
phle?nistrg, Pollution and indust~iul  Wicste w 

L ilz fu-:,L LIP1 C i t ) i l t ~ ~ ~ i ! t : b  ~ 1 1  klur~kiii ! . i i~s~roii~iieut  I L I  
S t o ~ . k l i ~ i ~ l ~  i l l  19772. proclaimed that : 

"A  p o ~ n t  Iii~:, becn ~.cacJted in I~i.-,tory \vhci! \vi: nlust 
hl~iil~c O \ I :  L I C I  iolih ~Ji:o~iglxo~~.l I 1i.e world wit11 a 
~!!or-c ~ I . : I I I L \ I ~ ~  U ~ ; I . C  tlleir cn\,ironrnc,11~a1 

7 - -  

~;onscclucllcch. 1 I ~ I . ( I L I $ ] I  ~ S I ~ O I . ; I J I C C  01 j l l d i l k ~ e ~ c ~  
wc call. clo ~irirssivc anti irl.cvzrsible l~al-m t o  Lhe 
Gal tltly oivironliicn~ on \vllicl~ onl-11 I'e and well-bcjng 
< L c ~ J c I ~ ~ .  C'OII\'C~.SCI!', L I ~ . I . L ) L I ~ I ~  I ' L I I I ~ T  hnuwledgc ~ I I I L ~  
\ \ J ~ ~ ~ i .  i~c:tion, \4/c can ; ~ c l i t e ~ e  for oul-sclves 
,illtl c ~ l r  ~ O > i ~ - ' i ' I t ~ \ '  a bellor lil'c in an cnvironmcl!l 
Iuorc i 11 i\ccpillg ; \ , i t  11 1i111ii;lii ~ieeds and Ilopes. 
l l ~ c ~ c  i~uc 01.0;:cl \ I > I ; ~ s  for lire clih:i~icemc~it of 

c ~ ~ v i r o ~ i l ~ i c ~ i i . : ~  I ~jilality and weatioli o l 'a  2,rood 1 1 t ~ .  
\ V l l i ~ [  1 5  ~icc(I.cd i:, it!) c ~ ~ ~ l ~ ~ ~ s i i ~ s t i c  but ciiJ111 >talc 
ol' il~iotl ;ir)cl intcl~sc but ordcriy \col-l<. 
1-01- 1l1c J X I I ~ ? O W  o:'l~;lrt:ti~iing l'leedo~ii. in t l ~ c  world c.rT 
31;1t111'(: 11i;tt1 I i i i l h t  lrxe k~io\viedfc io build, 
111 calla ht)~.;lt i o~ i  \L 1111 . I I ; I ~  we,  ;I hct ter cnvircii~meo~. 
i':! il~I'cl\cl ;tnd. i~~r l?rovc I1i.c human unvjronnlctlt for 

p rcxn t  arlti 1'111 111.2 F C I I Z ~ ; I ~ ~ O T ~ S  li;~s I ~ C C O I ~ I C  an 
I I I ~ ~ I C Y ; ~ ~  i i  c :;oil I I . ( V I .  l i i i i ! i  L 111d - :I :JOG{ I t<) I>G 
~~ i11~~~lc :d  ~ o j ? ~ t ~ l c : l ~  \ \ ' i L l l .  i i ~ l c l  i l l  ~l .~l~'l l l~.l!ly \ v ~ t h  L ! ~ c  
~*>~;l.blisl~ccl iiliti .I'trnd;t/~~coti.~I goi$ls of pcilcc ;lnd 
boc i : ~  l ~ C ~ C ~ O ~ J I ~ C I ~ L " .  

I OC!;L)-. L I - I , ~ , ~ ~  :I I-<: t ~ p p r o , ~  i111;1i<,Iy I ' O I . L K  ~ J U I I K J ~ I  
! ~ ~ ~ l ~ i ~ r J ; ~ t c a l  cltclriicaJ> a \ i~! la i~lc .  Tile dcn!iiac! kind 
L : . \ ~ V ~ : ~ ; . I  t 1011 /'GI. :I b c ~  I c1~1:11 i ty (>I' I i1.e ci111~ Kor i ~ i  

I I!CJ-C;I, \C r 11 iltc r i i i r ~ : i ~ ~ .  01' cheti~iculs prod~rcod a:, i~e l l  
, I ,  iiic~.c;\scil ~nohilir:~tioti oil'iia~it~~ally occurring silb?tances 
! l ~ n c e  I11;1!1~ il 1 l1,Oll~illlCl l l l ? \ V  ~j l .Cll l i~;11:,  ill C ]~rt>~lLLcccl 
~:\,c~.p. yc;rr i l r i t l  t iic>c ;L.I-C discl~ai.ged illlo 1 he 
~ . ~ ~ i ~ j ~ . o ~ i l n : : ~ i t  a: Icasi ill  ( r a w  c l ~ r o n l i t  i c s .  
I.: . c i i  . i 11~1ny  oillcr c l )z~i~i r :~l \ ,  ilc\\: uses ;iri: l.c)t~r\d ~\.l!l~l! 
~ ~ I ~ ~ ~ C C ~ L ~ C ~ ~ I ~ ) '  lii:iy 1 1 1 C K ' i t h C  t l l ~  I T  I C V C ~ S  ill t11e c l l ~ ~ ~ ~ ' ~ ~ l i l l l e ~ l t  
I ),;ij<l~<.i I 11: ! I I I  I l l( ;  131t)iI tic1 it111 ~ I I I ~  L I ~ C  o l ' c l ~ e ~ i ~ i c a  I \ +  
I l 1 . c ~ ~  Inity be ;I i 1111~' / L I Z  0 1 '  i C J t  1c1 l'ii'ty )!cars 
or ~ 1 l l ) j . i :  1x1'01.~ I !1':) >/I.O\L I1i::ir c r i ~ i ~ ~ ( : ~ ~ i i i t ' ~ ~ t : ~ I  > i ~ i l i l j c a ~ ~ c c ,  
L,<~r. i l  ~;~~\: i l .ol i  I I ~ C I I ~ ; I  I cl1c111 ii:,;l >~ibs t~t~i .cc  I > C ] ~ ~ I \ , C S  
cl~~]C~:c~iily- 1 1 1  I Itc C I I L ~ ~ ~ . L : J I I ~ I C I I ~  > O  ~ J I ~ I !  t11,c~e i h  nut c ~ e  
~ ~ r ~ i ~ l c j ~ i ,  i b u t  ;I x l . i c ~  ul' p ~ . ~ i j ~ l c ~ ~ i ~  fol- ~10kciit.ia1 c~ivirull- 
!~iclital cllc~i-iica!~. 

Act l \ - i t~c>  ( > I '  I I I ; I I \  111 ;ci~critI \ \ i l l  : 11 \ \ i t> \  
c i ,130itc~ ti11 ~ i i c  C J I \  i ~r(.)~ii~.~c~it. '4 S ~ L I C ~ . ) J  the 

cll.;rigch i t r ~ t l  c:lli.cr:. 0 1  !Jrc naiul.al en\,ironmc~if is i t  l!it!Jor 
I I i t  c I i I I I .  TI1cse ytudies 
\\ i l l  I I I U I L I C I C  1z1.y~ ; I  11ioi111[ of.ti;ica OJI ~ J I C  cJxelnica1 
i.llni;rclci-iilic~ 01'  t lic c ~ i \  i ~ ~ l i n ~ : ? n t ,  T-il~uc ~)!i 

q11~11iLy c)r k t  i l .  i+ l i< l  q~l;.rI i(y (11' 3,vatcr vviIJ  > J ~ . o I v  the t ~ t ~ ~ d  Q J  

a.n\:ilcj~lnlcl~t;ll ~ l \ l : l I i r ~ ,  change\, icI;?tecl Lo ~ n a n ' s  aclivilica. 

'I - -. l ~ e  cika;~ of clt~!ll~i:al. ! ~ n  hiilna!! iir:!li!~ 
depends oil tlic phjrsdcal alrd c i lc~?i i~xl  piuiIcSt1t: 
t b i '  tlie pollutants, on the Srequcr.lc)r, <Itrriltic!ii, 1 c ~ e l  slid 
ralc of exposure; itbsorption iti~ti tran\liirl*~;rt icin 
( b y  ~!~ciabol jsn ,  I N  Ll1.c ux&anis!t~.) ant l  on I lit. citpilci t), ui 
t i l ~  hu1na.n criganisni to resist. Poll~l(;ints J I I ; ~ ~  clitrr !!ic 

body by inhalationt iugesiion o r  t.lu.ur~:;h 1l1.c shill ;cud 
~11ucous ~ ~ ~ c r n b l - a ~ r e s  T1i.e lilodc of cot ry tlctern~!i~e:~ 
to solnc c.;tcnL thc tlcgree o f r c t c t i t i o ~ ~  a n d  ;th.orl:t i i ) ~ !  

in the org;rriisoi.. 

' lhc  cll~inical z(r!npusil,~ori u i ~ d  i?lc,lrl~~i.al 
~~\.it~l:tbil I ty uT pollutanit :, i11ii)' c'hcrr~gc ill ~licrr Iti$i:,agt; 
Ilal.oug11 cnviriurnentiil incrli;~; ilicy may bc d~griidcd 
to less tohie subsl;t~ices or nray bc tr;insti~r~nt!d inlo t l~urc .  
! oxic oilcs; thoymay accum ~rlalc irl  cc.rtain acltlutic 
,,rganism:, iuld blriCci up concentrations \\/hich 
arc Inany ~housand  t imcs Izjglw~. tha11 tllosc Ibulld 111 

poll t~kcl watci-. -Fhcy niay hc eliii~jn;~~c.:d J:r.om tha 
kvalcs l ly \iaricjus pl~ysical processes such a s  sccfilnc~llatlutl 
and itdsorpiion; i n  [lie :llr lltey r i l ; ~ )  Sonni 
.kccnndary poil!jtatlth. t'ol cxamplc, hy pl~utoci~r.mlcal 
r c i ?~ t  ~ C I J I ~  ~)cI\\,cc!) O~id<:> (!I' iiifrogci) ;ti~d I I ~ ~ J - C I C ; I T ~ O I I S  
ebi~iltetl (i-om motor vcllicle c s l t a ~ i ~ t s .  An u n d c r x t i ~ l ~ t l ~ ~ f ;  
01- ~J1.c c ~ ~ ~ i ~ i r o ~ i ~ ~ ~ c . u t ~ t j  trit!.~:,Yor!n:itic;~~s o f  
l~ollu!ant\ is vf'grcal. ir~ipc!r~;itrcc io ;~:,scssing t!:~: 
ilil~arcis to man and in plannilll,: co~llrol 1uc;tsvLa;s. 
' J ~ l ~ c :  rlc\\l discipl~~.le, c n v i n ~ ~ ~ n c ~ l t  i l l  c l l ~ n ~ i ~ t  ry, i x  cc.)~!c;crucd 
\\;i 1 I \  I lxcse 1;ro blcms, 

1111: Suilct~u~i 01 tllc Eni\.~rijnrxlrnt;~,l LJi.c!~i~:.l 11, to 
~ . k t e c ~ ~  L::,L~JII:?.LC :~iiti i?.ro\,jtj~ ;!~~ii!iir~cc ~ t ~ ~ l l r o l  
p o i ~ ~ n o i l s ,  ixatartlous. atid putenti:rlly It3s1c t~,i~lr 'rjdl~. 
\r.!uch i'iiid r.licjr way 111to ti-ii: en\~i!.on~)~i'llt. 
. l ' ~~~ t l i , e r ,  1i.c may also h i i ~  lo  c~a1~1:1le  t l lc potc~\l ioI 
11azarcl. oi' hno\\,n cl~erirjcr-tlr wiih gre;iIcr .t~i.iIjzal iori 
aild or\\ chcr i i i~ i~l> for \z~Ilic11 ~ x ~ e n s i \ e  uses ~ii;~!; lie ft!unr:! 
I i f  I -Tllc i~~lpor tnncc  oI'thz kno\\ilctlgc ar('cllcrrii~:al 
s i e n c c  (01- L J I ~  ~ I I I . ~ O S L '  01' iiic c tJs11ii1;l t ion PI' 
:II\ ironmental l~az;i~.Js Itas anc~thcr i ~ s p c ~ l  n u i  rcadilj' 
:,ccn, ilfcen t11.c trrre luc/a.~.ds arc not ~,ecc?pll isctl 
~ l l i t i l  complctc ;tnnly~is hiis becn :ii;~de. 

The p r i u ~ i p a l  ~ n a l u ~ i a d c  s o u r c ~ s  of ~ I ~ J ~ ~ L ~ > ! ? ~ I C I  I!, 
po l lu~ion arc due to the conihusti!in of fuel 111 

>[atinnary sources >uch as industrial pruccssch and the 
111o-bilc sources suc l~  its aiolor \rcl~icles. Air  
pollution 1s thc result 01' il!e clischasgc i11i.v the 
:itmosyl~crc of fort:ign Sascs, \,apibrirs, cfrc)p!cls alid 
parriclcs, or or e~ccssivc r:,lnoutirs of no~.riii\l constilut!lL~ 
~ U C J I  it5 ~ ; i r l ~ o , l  dioxide and >i.t,g~cndctl part iculirlc nlutlcr 
hb tile burning ol'iossil ftlels. .l llc conccnl ~.;tlions 1 ) f -  

ptolIr!t a n ~ s  ;1t provnd le\.e12 or r ;~~Ii .cr  nr 111ng lc\,cl: 



ar t  wliat mdt t.ers in licdltll sc.laird stltdics. 'i1i.c dept-e 
G I  t r  p.:)iIl.i[ ion i h  t?Slcn ~-cilc;t,~cd in tcr~iib of 

i;onccntr.at i o i ~  nl' \nl(.)iic and s~r lp f~ur  dioxidc, 1.n~ of I hc 
conriuoncat yo11 utc111t.s suspected of haviog ill cficcts; 
x!nokc is prcrd1.1ccd aa n I-csulr ofincumpletc cumbusijoll 
c\l' fu::l, a r i d  s1.1lp11ur diosjdc from burning aulp1iw:- 
collr;l j ~ ~ i i l g  j l~~p[~r i i i c>  ~ 0 ~ 1 1 1 1 0 1 1 ~ ~  l b ~ i n d  i ~ . \  l ~ . c i l \ .~  fuc;i o jl?. 
Sl?~c\k.c ; i ~ l d  ~ ~ i l j i J l , l ~ ~  dioxidc i11.e 13~11 illdiccs ~ f ' p ~ l l l ~ t i i i ~ ~  
wlaicl~ arc; i n  fa.ci ir higftly comj)ic.i mixlure ut' 
lually t l i  iii.rc:1.1t kinds of' p;~.rticles floating i l l  rnm) gases. 
mmc ol' ivl~ici~. i n  Iligll cunccntl-ations ;Ire ir.ritant ;ij:cl 
I .  Lluht i s  of' ila~cirni 01. i i ~ d u s ~ r i a l  origin and  
~lstrall! fib<lllid hy t i  isirllcgrai iuo yri.~csst's. 
I.jrrrrng I he i i rile rh.cse. pat-ricics arc st~spendcci 
11, ;tli. t l~c) ,  ; I I , C  hnonn ;~csosvls. These p:~ll.iclcs sire 
;r 11 pollr~tni~ts r~rlly \.\;l~c.tl in i ~ c ~ ~ c ~ b o l  tc!ri~i. Mobt of I!IC 

J,;~YI  !~'ii!atc pollutaii~s al-c \Jciy s~nal l ,  \ \ - i l l  lcn?aln 
;I i !  l?or.nc ;.111~osl 111dcf ini tell ; ~ ~ i i i  call reach the I tlilgb. 
'C Ilehc p;irL iclcs Ilavu : ~ J I  enor-lnous sauface area per k i ~ ~ i t  
~ t l k i ' i ~  ~ J I C S C  > I I I ~ ~ I C C S  ~ L I S C S  I Y ~ L I Y  b~ ii b ~ > ~ > ~ b ~ i i  >ill<[ 
r i  l o  t i  I Sonle 0 1  t l ~ e x  i~a~,ticlc:. arc: ;ll;rd!~ 
,l~lr.l~j.ril;tnl all<! 111ay c \ , o ~ ~  l ~ :  iri\c,lvcd I I I  c a~ i> i t~ ;  ( . l i ~ t > l l ~ ( ;  

. i i  i Ail. p o l l ~ ~ ~ : i n i  alxo agg,r;i\ a t c  r llc 
i t > ~ t d i t  ion 01' ~ L I I  ~ c i ~ t s  w;t 11 ~ . l i , ~ . i ) ~ i ~ c  1~1112 ~1isci:~cs 

1 blc : P1:lior f'rjmiti! anrl Scrondary Air 13@lilr!aats 

' ~ i ~ J ~ ~ l i t l s  O ~ i d c ,  (s t?- :  : > ( : I 3 )  
* I  - ,2!ct;li (Pi:, C d: Be, lig, e t ~ .  I 

! ~ I ~ I O > ; C ~ I I  O,\id~:: (h0 :  F.0,) 
I.lr~.uride> 

Vra?iater is  snnsj&-rcd poi1~;ts.d v.!ren i ?  is ;iltcrcc1 it? 
sonlpo"tic?n i;r co~!di!io~; : t i  rliir 6 i L b ~ c c n r i s  I<:.> 
suitublc for ally or  all liic i't:ilcitollb ;!nd P~.~!~;UL.CS 101 
3,vl~icll i l  wo1.11~1 be siiil;~ [~ l c  111 11s f i : i (  ~ 1 r i ~ 1  51 ; I I C .  

The term conlami r!al ioll dcno:cs i~~~i :a i r~l icni  of $ Y i l k ~ ~ .  

c~unli ty  by cil.cm!cn! or L1ai:r.i-i-iii! ~!icrli~ll.io~i 1 0  ;! c.!cgrec that 
c r ~ ~ ~ ~ t c s : ~ ~ ~ : i c t ~ i i ~ I  I~ciiJ~hI~:tz~~rci  f o p i . ~ b l ! c l ~ e : ~ j ~ l ~  iiirc)~.jgtt 
p o i s o r ~ ~  lig 0:- spread cji' di:,::r-;sc. 

\\'itt~:rpc?t/t~tic~ii i i ;  oi'tr!~ c.;! i ts~ti  by Ill(; ri?c!i?cr !nlrlla?e 

d ~ > p u > a l  cl' wastes i i l i o  I!,IC v,.;,lc:~ I ? o c l i c ~ ~  ily 
d t i l i b ~ ~ i ~ t ~  S ~ > J X E < L L  S Y J ~ ~  I S  t l l L . 1 1 ;  IL.;:!:, <ijI l i i 11~1  [I>  

l l l ~ ~ L ? k l b ~  SrOi? ylcl~i', :ill(./ l1i.C i i i l ~ j !  l ~ ' i t ~ ~ O l 1  Of ~ l l , ~ ! l l ! c ~ ~  
fertili~erb, and pcsiicidc; I'(.:J- 111c c-ci~ilt,ol ol iindes~rabls 
orgiilisins s~1c1.t a x  scluai i c  \t ct:d5, r rihccts ;?~>tl rnofllrsc:, 

111 Li~c third \vorl(i COliJili.:C>, cloiiic>~ic \ \ ; is tcb form 
1 I IC IR?\JLIY propo~Lrull < : l ~  ~(-;~!I.I~!II;: I I ~ ~ \ I . ~ : ~ L S ! >  c t i [ ~ ~ ~ ! \ g  
.rccci\l!ig w;t!crs. J J i . A >  i s  !ii::r:~ly ~ L I C  L O  flit ['iicl L h t  !LG 
\VCL$LCS I ~ I L I I L ~ C I J I ; ~ ~  01 c)(lic~~\v~:,e i i i ~  I ~ I I ~ c ~ ~ , ~ I ! I L ! - G ~ ~ ~ s ~ .  
Soilla: 01' t h s e  :I iist cs ii1.c ci~fiabic o r  i.or~ti:rti~ll;i I i ~ i g  
I o d i c  i 1 i c 1  i t  S~lr.li pol!u!as?ls 
i~.b~oci?ll.ccf c \ , ~ i i i .  ~i)lllitll1l~i;ii 1 1  ol. ji ~ILCI. arc : 
( ( 1 )  I'siti\ogci;ic i3ncleriii \ i l l i i i . i i  ~iic!ti(i.c ?gents caarslng 
i1iscascs s~icli  a2 cJi.oli~.,i. I ) ~ ? / I ~ ) I c ! ,  tiy:ient:.1')1 ;lna\ 
c,zta.js i~li'roiions p;iJ'!jii!l;*l'ly i r l  i~iiri~ls ( i l '  Ihirti \i,ccr.ld 
cornmu l l i  I izc, ( b )  LIX C I I ~ C I ~ O \ I  nisc;h? I 11.c vii.~.i>c:, 01' 
o f ~ n f ~ c t  ious Ilc~il! it::., ?i:ti lhc I ~ i :  c\ :t!p/;(?:cd lo :!ccoLlnt 
lor tilc outbi-caks oi' ~iin~.i-il.oc;,l ; : J I ~  rrdilicr rcspirii!.ory 
~! i~e i i scs ,  (,(.I PrO!~l~iill:i s i l ~ h  ; I \  c;$iS oi' 
I I  i i i ~ / ~ / j ' i i ( ' c l ,  11i.e ;i;;::i! o f  ~~iIcsIin:rf ;11111~'cbiasis 
LUILL b'i<ii,d~(/ :111d [d) i j i . l~~ii i t i \ : ,  . -  ckgs or 
. iilcj,/~,~f~jl!<[ [ / ! / C I ( I ' P I ~ ( ~ / P  ( ~ ~ < ? ~ > j i . \ \ , ~ < ~ ~ ~ i l ~ ) ~  A,YCCU~J I I I I ~ I ~ ?  Z C O ~ U ' C ~  

(,~:o~aid\$.ol-n~,,), .i'i.ic*/Liil.i.i / r i c / i c i~ . i i  (wlilp>i o s ~ ~ i )  I[,I'n?~l?o 
iq?i,si;u;xi (d\\,iii.l' I ; I ~ ~ Y Y O I ~ I ~ ~ I )  i~iid l o c ~ i ~ i o  L ~ o [ i ! ~ ~ i ~  !~$ig tape- 
woritl). 

i)ontc:iic cil.:ci iiiiti11i.ipil1 G ; ; > I C  :.(?~)L;L!D ( I i : i ~ n i ~ ~ ~ a b ! ~  
c,rgit!~jc mar [ar thii t C-xcrls a ~ 1 ~ 1 1 1 ~ 3  11d U I I  IJ~c i!i,i!i1;<111~ 
ircc dissolved osygc~:  of ilxc: icccij ;jig \:;i.[css. 
'T'tlc sjgnll'ica~lcc t r l '  c11-garl ic Ili;!r tcn. i s  [ h a t  il ~ ; I J J  !1c 
oxiclised lsiologjciiil~ til!i.ing 1\ ' J11~l i  I)I.LIc(::; J I I L I I ~ .  liacler!a 
;u.c pri>di~ccd aiui7g c \ ~ i  i l l  t i ic p~.ocliict ion c!J' cl~csgjr. 
'1.j1.e ' i c rob i~  Lh i~c~cr~ ;~   it 1 1  i2.c [ I:(; o~ygci i  ill (11.c W ~ L I C I  
1'01. ihc b j o c i ~ c ~ ~ ~ i c a l  i > ~ i c i n l  i c j ~ i  oj' p(:Iliii ijtg c)l.g;rn!c' 
niattzs Lo p~c id i~cc  ~ilsO(?iI (1 i ~ ~ i ( i c ,  11111.;11(:5. s1,111~11;-1!~b. 
pIxc>sl~J~itc:s allti w;~ti:i. a s  c:liti pi.odrrc~s, J ! i  rI~c 
a.I?scr~ci or i':cc OX!,'~.;CI~, tl1.c i ~ . i ~ i i ~ : . ~ l ) i ~  II:LCL!:I.~;L 1 1 t ! l l / _ ~  tlte 
o x y ~ ~ c n  con1.iiined in I i - ~ c  cl?.(;~iiicri l C ~ I I ~ ~ C C I I ~ C ~ S  /II  \UilleTi 
1.11~ cri.ct prod[rcts or l l i js  :ir~aui.cji~ic !-:~.occ.:s i!jx 

!ucLlia!le, ;immcin Inl 1.1ydi-ogcll ~ i i I~i . i .~ t ic  2nd s i ~ r t ~ o ! ~  
d l o i d c .  [ o ~ i s  s ~ r c l ~  2;s sou iuni, pc!i:ihs~ t :m, r;llclunr, 
L~ ;LI I~ ;+J IC:~ ,  :~1111i~on i LI I I I ~  c~!tlc;~~ic!c~ 11 i~  rat^;! ilii rite> 
!ucarbona?c, biripjtntL ;:n(i liIloskh;~~c :tre~h,u i i ~ a . i ~ l  inuagr~nrc 
~ .uns t i tuen~s  u f iio.~llc>! ic itjlci sl-it~l?i~ipiiJ tvah tc walers. 
1Ilc ctlcct c)!'nx!;gai il(:i>l~! ic:ii i~ ;I 1'iil.m c > f  inc!j~.cc~ toxicify. 
Sul.f;li:r: a C i  i\:e agclll:, htlcl! i ! s  5y f l r l i c~  c!cicr&isll 4 iiild O J ~ .  

\i,lzich. i ni,er.l.e~'e \I. i I:] ! I:e t 1-21 nsi'cx~. or rlxygcn into 
s(.>lutio~ at 1 hc ai~--wi!lcr i ~ilc~-fi~ec:. alici s l ~ ~ n ~ i c i i l  
ct:duci~tg agcnts ~\ l i lc!)  cxc!,f ;;n i ~ n ~ n e d i a l c  oxyzcn deluanr.1 
uI5o coniribute lo oxygen de,i,lct ion o f  hater bodies. 



d e g r e ~  of t ~ c ~ i t l n e ~ ~ t ,  ho\vsver, for 1argb communities it 
111 I\! hcrlf h.; .I. ..rg!l:i'ic;~lr~ itiariieii on rece!~'ir~g \z .d te~ .  
'\$:,at oi' lilt crl I C \  111 LIlc tfcvclol?crl COLIII~! . ICS 11;i'rc 
111,ttlcqu;~lc w~\/crage ;ind tilo\t w;tstc 1llater'i;ds will 'r.!llcl 

11. \\!;~y i lito strrfact: or t1r1do1.gro1iud \vatcrs. 

i ; IC ,  t l  I :L ,~~ ; I I . ; ;~  0 1 '  :;~;;II i l ica~~t  q~~a1111tics 01' l i ~ x ~ ~  
T I !  1 . ~ ~ ~ 1 i t 1 b  1i11o s-ccc~vikig ~ ; ~ t e r  niakc i t  ~11jfit 1 . ~ 1  \ v a t e ~  
,,!rlii~]y <11i!.1 r.,:c~.c.;~i ic! r > , t  l pilrposcs allti have a ~tlrtrkcci e f f c ~ l  

I [LC I'lo~.a :trid I'ai11l;i gl.oscnl. Examples of 
; ~ c  I 1 c  I :  hc?;avrtlc~it chroniium fro~ll 
I : I I I I I I I , ~  or pl:~Liti:~ ~ ~ ~ c c ~ ~ " ; " y ; t n j d e  ti.orn n~e ta l  finishi~ig 
*bs!?J p~St:c~dCs f~'( ,m ~ l ~ ~ ~ c t i l l l l l ~  and I11 lllc LlSc i ~ l  

c. , r i ! t t . t .~ l  0 1 '  cti.c;isc \,cclors. Acicla and alki~lis  3r.c oftcrt 
I,.;; i j : l l  1.0 {11;ttll , L I I ( ~  ; I I I ~ I ~ I : I ~  1 I J ' C  111 :i stre2~nl i i ' l l~c  pl j  
j 5 tou I'LII- rclno\.';~I I'I-om JICLI ~ ~ . i t l  . 

1 lrc p roduc~ lo r~  01' \basics lhy 11iclust r-y i b  i!~c?:il:rblc, 
I~ltl~tsisy i;~l\es S ; I \ V  ~ilalcsjalh, ~ I - O C L ' S ~ I ~ S  tIlt'11i to yiel~l 
I !  I I I ~  I I I t i  o l i d  a ~ i d  liquid rc r i r l~~e  
Ioj. \vi\~cli i I l t ; ~ a  I l l )  cc\)iivlnic nse. The dispus~tl of'wastes 
\ v 1 i i l ( 1 ~ 1 1  ca!IyIiig I ~ ; ~ I . I I I  c > ~ -  I I L I ~ S ; \ I ~ C C  I:, diffic~ilt; but  [he 
~ .c . ; j~n, ; i l , l l~ ty  I'or il1.c. :,ale d i s p o s ~ l  $llould be rlrat. of' Ille 
C1c.1 o r y  col~~~ciri : .~l .  I)ispo\;tl o fsol id \ v ; I \ L ~  by ( ipping 
11111,( (:,)ti iir-in Lo i pl)llutioli ~ ' cc l~~ i~ .c s i io~ i l~  for. I lie p~cvcn-  

I 1011 ol' pollilt i o ~ i  of ~ ~ i l ~ l c ~  grotr~ld cva[cl- - -- even i f p o l l u ~ i o l ~  
1'1-0111 u I. ip la  on 1y l'c;~ reel, (;11c ~ i i i ~ s [  be 1'11 lly inf'ol.ii~cd of  
I l ~ c  co1i\1 it~rcnis ;111ci c ~ ~ ~ I I . ; I c ( c ~ I s ~ ~ c ~  ~ ~ f ' l l l e  \v;rste a n d  ol' 
a n y  cl~angcs 111~1 III;~)! occur.. 

I ~rcli~strial \\:rstc.: c;111 ijc d i v  icied i ~ i i u  C ~ l t C j i ~ J ' i ~ h  

,~~c;outlitig to the Iypc 01' industry in\.ol\wl, 1171. c?;anlple: 

gas reforming, ctc. 

~ ' L ? L K ~  iljcl~~stry \v:~::tca ~14:t: 51111 11i t1 -  I!; I;,<! I I ~  <. i . 1 1  

~ l l ~ l l L ~ > l i ~  5c\vagc3 c ~ ~ 1 l ~ i ~ t ! l l g , ~ l l ~ l i r l ! ~  fL, l '  ! t;;;!!lic l!!,tiL~l !I1 

>~r>pc l~deJ ,  co!foidal a~t t i  cll:*sol\zd I.<.I-I:~\, ~ I I I  t!1'tc!: ~ i '  
~nttcll gcatw conuelltsitt loll. - ~ . \ ' J ~ I c ; < I  c.\i T N I  ~ , J L : >  0 1 '  1 1 3  15 

iype oJ'w;~ste ciiusi~lg p~.t~L.tlslt~ 111 \ ; : I  iou:. ~ulit)liie:, 
arc p~.c;ccssing of sugar CLIJIC, I ; I ~ I ( \ C ; I  ; i l lCI  p;11111 oil; 
l'rnm dairies or ~ n i l k  recolisi itutiur) piwli15: I'rol~i 
hj.c\\;erjcs, distilleries aliJ s o f ~  clrinkc lhi~tlli!ig platl[s, 
I'torrl r r u i ~  and  vegctablcs cannjtig ;tl>d fish t'rcelinp plns : \ ,  
rllese \vaates arc  k t  incn;tl>lc 1 0  trentj116nt xisirif I Gtt bauii, 
pl~ocesscs s o ~ u m ~ t n l y  app! icd. I o Joniesi ic: >c\\,;tgt: ;I nci c;:r. 
bc trexrcd in i.id111iur tlrc \\ ilh scwac'; i 11 ri1~111icip;11 p!:,ir!i:, 

.I IIC L : I X I L I ~ ~ L ~  s t:r0111 i f l c *  [ C A I  IIL, !ci~tiic~. ::)id p ' ip~t  
i i .~d t~s l r~cs  ;ire also of'lcri coliipl.iseci 11i;;irily of dcg~-ai.f;ll:ir: 
ur.gatiic rn:tttcj- and can be ire:itcti 1 i kc dol i i~ \ t ic  sc\\riJ;~;~c. 
tiowe\;er, clremica I I~.eat ulcilt p~.occ>xcc ; I J C  sonic1 iliica 
nccessaty to remove part i(-111as co~xst it~tcrits IhcIhr-e 
di,cllasgc or. further t r e a t ~ n c n l  f,r ili5tlr11cc. 
dyes and i g m e n r s  niay l u ~ ~ , ~ c  1 o hi: rcmc?\'ctl li.0111 I C K ~  iia 
finishing wasccs 01. <hrolniun~ rcr i;llitiing i:ffluelits. 

Masks  from tl1.c r c ~ n ~ ~ i ~ l i ~ i g  t,;itc:orici 01 i r ~ t l ~ ~ ~ l l . ~ c : >  
nliihc LIP  111c t)ttlF, ol'difficti!t-tr)-~r!:iit a.11tl i o s ~ c  
cff iuc~ils .  '1-1i.e s i ~ n p k t , ~  :it?~l ~ : I I ~ L L ~ ~ , I  X L ; , ~  of' ~li!.j-~o>i~:;;~ 
i ) f  t l ~ ~ n i  i h  ~ I S L ~ ~ ~ I J I  ill i tdm~xt t~se  ~ ~ i t i i  x \ \ : I ~ c  1 1 '  >irI'i'ic~e~i!. 
tlrltitjnn csist5. Snmclinics i t  is :Ili;i.ciS?iy !I-> h;i\-c 
~cns ide r  iIL?Ic j?rctrcalsnclir e:en i!cl'ui-r (1 i:c.l!:iI.pi. io ; '  
>c\\;cr. In  developjnp co1,lnIi~ics. i l i c  posii ion I S  n?t:de 
\4iorxe hy thc f;ict th:&t. sl i lai i~c;~iu ind~i\lt,ics ;irr l ' a ~  tlrn.Ji'c 
cc?!nmon tllan l;s rge j i~ci.~is~riirl 11 ul-I, :$ ;irirl ~ l ia t  I lic:.c 
industries are i>ot;tlwa?\ T(ic;\.ltcd in I itc s;~riic ; I I . ~ ; I  lo t;!kc 
;&ds;tntage o f  commnunal trcilllnclll I;icilitjea. 
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