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INTRODUCTION 

Th. complex includa, plant, for «,      """ <•a,">«« and di.po.al. 

ne «id.pn«Hc .d:: .t^Ji'.igzrz. irr,nia' •**- 
niurn nitrate and NPK formuliti«,,.    u Î      '^'P110»!*^*«.   ammo- 

(ammoniun, and „!,„„ ion.) and „¿oride
CU- Fe-  Zn>"  »«"»««" 

(b) to meet those  standard, without dilution. 

Investment requirement, for both alternate, are included. 

I.   WASTEWATER EVALUATION 

••wer. ^wet'î'côïre^'lr * ** C°mpleX is divided lnto kh«« 
••w« II thTJL\* • , * WMt"'»te' '«« the ammonia plant, 
th. I..Í       . w*;t«w»^'- irom the .ulphuric plant,   and sewer m 
Ï JZZTïi 0mrth< fertÍ1Í"r faci^-. The drainagesy. L 
studÎ ^h i"" Xf   lncludin« the d«»i«n /lowrate. u.ed in the 

T.bl.  1. ^' !<,m,?•1',io"• "' ,he «««water, »re .ummari.ed in 

II.   EFFLUENT REQUIREMENTS 

exten.iv/^'i1 .legi,'lati0n °n wa-tew*t" disposal into river, i. 
Or!./, h.      K fr0m   1879'   Since that tim« •«•»• 30 law. and 
^! .. i.Vetheaeca.:nrted"   ""ü deaI With •*"**•"»«•. procure 
^IrpVatlio^an"r .e•"' "^ <"*•  Pr°biem' " ^ 
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1 

docum.nt. „,„ be combined toto m 8
X

(^
e^" a» P'«v»»». tesai 

br «h. ~ £5^^¿r£"?•>»« ». •«.— 
dividid into four cate.ori..  „      J     """' con,i»««»l «•««. are 

.ificio» * rtv.
p
r. z¿TUiï 'J^TJT w,:h "•• ««- - 

watar dl.poi.l therein. •>•««»tiv« procedure, for wait. 

(b) Order of March  23rd  l<tía    o.,i.i¡ v  j   . 
i»».tt. datad April 2nd   1960    TV.Ì      

Pubhsh»d "> «•>« officiel 

- b. „nald,,.: in .- ¿22¡  •lì~lHZZ '"""«"• 

THi. doc^^'r\,^DrVoLltPrau"C
n.

W
or--,

J,,M 2"'"<0- concentration» of various contaminant«. 

whether ^re.mlodre«fnOÍ c^t,m^ **Ìtta int•tionally a. to 

Ait ut x- - ^-WÄ írrss:-- 
.»viro«„'.„;;1

I;u:1r ,h0eu•ri
iVath.v hr •d?,,,ed hi«h —** - 

raalltl.. .x!.«« il t'h.   °   • "«"K'»» dieperity betw.an the 
•x-etm, in th. environment .„d th« nubli.hed etandard.«. 

"A con.l.t.nt policy doe. not «quire ab.ol«. uniformity". 



"The word«   atrean,   standards   «com momentarily antchronut c. 
Emphaii,  on affluent " requirements  in th«  Water Pollution  Control Act 
Amendments  of   1972  or.d a Renerai  fcehng  that  stream  «tandard« do 
„ot  work have  driven  the  concept  into  bidding.   J he  assumptioa  ». made 
that the  effluent   standards  lhat   specify  'he  quality of the  *»*•*** 
mu.t automatically   supplant   stream   standard-   specifying  the   charactt 
ristics of the  water  bodies  IhamsclveB". 

This    is   true of the  case history  studi«  in this  paper when 
the authorities   impose! on the  iertiliwr  Complex,   effluent   standards 

equal to stream   standards. 

A*  conclusion it could be   stated,   following  Wolman  (1).   that: 

(a) "...   determinimi   standards for water quality   requires  the 
weighing of varied water use  objetives  of  society and the  translation 
of these  objetives   into  reasonable  guide»  approntate to administrative 

action". 

(b) "...   if   standards  arc   to  have meaning,   these must  be 
attainable goals  designed to achieve   specified objetives". 

111.   WASTEWATER   TREATMENT 

Wastewater treatment design for the  Complex  was  prepared 
for two cases,   i.e.   bath to m.-et  .stream   standards taking  advantage 
of dilution,   and to meet tht;se   standards  in the outfall.   The two 
designs are  named   simplified and   corrplete  design,   respectively. 

A.      Simplified  design. 

Wastewater  from  Sewer I   (see  Table   1}  is  polluted mainly 
with  suspended  solids   (free  carbon),   and  corresponds to the   soot 
water produced  in  the quench-scrubber   section of a partial  oxidation 

process. 

The  carbon partirles  arc  v<-ry  small in size and consequen- 
tly difficult to   settle.   Coagulation with  conventional reagents  proved to 

be unsuccesful. 

Soot aglomeration can b<   accomplished by fuel-oil addition. 
Laboratory test   results indicated  thnt with  3% v/v fuel-oil and   3 ppm 
of polyelectroiyte the   soot water it   settled after  1  hr to a  clarified 
effluent of   10-15 mg/l  of  suspended   solids. 



b..n .- f m°diíi'?tion * »he typical coagulation pro«..  (2) ha. 
been tnvi.aged.   Thi» compri.« the «tin,,«        / ['} *** 
for ,h. e.rbon-,»«, oiI ,BgU.r.t C"ùon    m.^r""'," c b. d..po..d of ^ b„ning „ the ¿J*'^ J,*1' »M"»".»,. 

Wa.lewatcr from Sewer II mu.t  be tr««*.ri • „ 

ffi£* C " ",iUb" «>««- '"«or „f 200 co»W .'olv. S. 

.WB ta TÎb"Vc""t ixptVd        '   *' *,tetad °U,fi" —»~W- 
B'      Complete  Daairçn 

it u „. In °rder t0 meet Stream «t^ards at the plant outfall 

coíZ^TZ  th/.:'11" the 1tr°8Cn and «-^- co»cenTr."o„. 
initUlL ••        J        ?  "W"'*   Sewer» X »nd « w*" therefor, be 
initially treated .. de.cribed in the  .implifi.d d..ign    will I«? 

The compo.ition of this mixed effluent i.  .tated in Table 3 and it 

Z£;Z:XL
5

.
ZO

 
m /hr n-d <° b« •-«- '- —«- .ni 

th. IWl^'^c1::^ f0r nitr08in -•»«•«*««« include. 

(*) Biological nitrification; 
(b) Biological d.nitrification; 
(c) Air .tripping of ammonia; 

Í   lltZy OÍ amTn0nÍttm nitrate •°luti0n * ioB ««hang«: \*) ««vene oimoiii. "^ 



Tabi« 2.  Dilated outfall composition for 
simplified design (in ppm) 

pH     7,5 

Suspended  solids  -v 60 

N (NH3)  0,3 

N  (NO¡)    3 

F"   ^ o.fe 

As     Neg. 

Cu     Neg. 

Fs     Neg. 

Zn    Neg. 

1  Assuming  6ft ppm in the  rivi-r. 
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Processe*   (•) and (b) together provide  nitrogen gat •• final 
product.   They arc technically feasible but are  both difficult and 
expensive   (4).   In addition,   as  is  well known,   biological  nitrification 
and demit rification  require* long  cell   residentr  time»  for  specific 
bacteria  flSitroeomonaa  and Nitrobacter)   due to low growth  ratea; 
therefore   long   retention  periods  of  the wastewater and  large  installa« 
tiens arc  necessary.   Further the fluoride  problem  is  not   solved  by this 
method. 

Process  (c) is  not a  satisfactory  solution because  it changée 
a water pollution    problem to an air pollution  problem   (4). 

At  this point,   it  becomes   clear that the only  possible solu- 
tions are)   cither ion  exchange  or   reserv.    osmosis,   even though both 
have the   serious desadvantage of  obtaining the   pollutants  in concentra- 
ted form  and therefore  of their disposal   «l se where. 

Reverse  osmosi* must  be  discarded at  this  stage  of the  develop- 
ment of the  technology,   because  of  efficiency and cost;  in  particular 
high power  consumptions art   required. 

Therefore  an ion exchange   system was  designed  to treat 
§20 myiir of mixed effluent up to   stream   requirements a* follows: 

(a) NU, 1  ppm 
(b) NO3 200 ppm 
(c) F" 10 j»pni 

Obviously,   ammonium concentration ia the  significant pararne' 
ter for design.   Doth  etrong and weak cationi«   and anionic   resine 
• re required.   Regeneration of catiomc   resin«  could be carried out 
with nitric  acid,  and ammonia could he used for regeneration of 
anionic   re eine.   Therefore ammonium nitrati'  solution would be the 
combined eluates.   To dispose of the eluaUs  in this case it was 
decided to use an evaporating process,   followed by final  concentra» 
tien up to  salts,   in this  situation the fina)  products oí the  comple- 
te deaign are: 



(*) Deminera li red  water for   reme, 

(b) Carbon-F.O.   aglomérate  for burn,**, 

for -un,^^r^;:!^;trsu,pha"*nd ^ M~...... 
(d) Salta  for  Hum nini,   im»»,  ti. maini« »««..„ .    ,un,',,nk » ro•  the   mn-exchanup   «»...^ m«ifiiy ammonium  nitrnt«  form. "     *y»t«?m, 

Complet« de»ign,   therefore,   lead» to ik 
— -   — U  di.ch.m- to  th,   „ver ^l^ è^^  '-•  «•»•*. 

IV.   ECONOMIC  COMPARISON AND  CONCLUSION 

complet« de.ign. «.mi Ji    Jhl/.To^IS,1; ** '^"^ '"' 
«vii  work.,   pipin|{ and rB_¡ J„"" '",B  ,BC'ud«  «n-ipment.   erection, 
•t  tli«  end of   1973 r"I'"«"nI and  an-  h*.ed  „„  sp,Bâ,h  price(| 

Table 4.   Economic   compari «m 
(lr\  million  pe.t-ta.   1971) 

«ß£JiAfi-iM«L 
Simplified 

Complete 

•TIC.. 
63 

165 

«I.r which .re  «.^Tíí• TT l"
l,,*U "* ^»«»"•«•«l re«.*4. -vtl-ble from the  complete de.i.n ami «„ b. 



*r^ 

-1 

Thin  ci««   hUtory is a   clear example  of  the   considerable 
economical  burden  which  can be   placed on  pl.int  operator»  as  a 
re null of choice   of   «tanda ids.   Both   designs  nornnally  produce  ¿» 
mixed effluent   which  in  identical   a»  for as   stream   standard«  are 
concerned.   Clearly  however,   the   river   in  cleaner  by uning  the 
complete  design.   There  i*  therefore   a   need   for  uniformity,   in   the 
criteria  to  be   applied,   not  only   within   individual   r.ountrieK,   but 
alto worldwide.   Otherwise   home   manufacturer»  will have   untair 
competitive  advantage» over others.   Since protection  of the 
environment  and   therefore oí mankind   in  itivotved   such  criteria 
m unit  be  laid  down   by competent   and   monetarily  unbiased  authorities. 
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Figure 1 r    Drainage system   of   the 
fertilizer complex 
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