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JOllm.:ll ofSCIC:IKX: It T"d~ ....... p,l.J' .u.... 
1~ processes includt' the climinauon o{hydro\:cn I>UlfidC4 g.u and 
exJrnction ofalcohohc sulfates and netllrali.allOn u~lIIg Qustic soda 
~ pr~ ~hou1d he included in the design of lr1:atmcnt 
OperatOH to reduce wa~tewa[er emuent problems 
2- lInt\ucc::ul~tcd oil separ.llion, alllJ stud!!C rcn)(war I'roces\C~ 
TIlCSC pr~ include oil sepal""dllOfl equipment .1Id oil ~!lrtIQn 
tanks, by using 'lIlulcmcrn methods, as "e:!1 as Woller .~lOI1 from 
dralll nUl(lUrC at the top of orl <;Iomse lunks (baJJa~t .... hler 
sc~nUor~) 

J. 	Spccj~1 separation processes fm the rell1l1mlll~ {ul aJ'1d for Ihe 
ciiminahon ofphcnob and suitnles..nd III \>I~l'l I1l1puritic,. Alsu 
in tins process rile BOO and COD are rooue«! In Ih~ aIXcplBblc• limrh to Improve the color. taste. and odor orthe emuelll 

Table I rcpr~nls a sample of I<Ia'ilC'ol<1lltt standards lrom a 
pelrolwm refinery before d~{cMIal~ 1,)861 

T.l8L£ m "'''MI'!.' Ol 
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ron~tllllcni 

I, pH 
2- Total 0,1 
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• I h~ u\C oflrealed wa.lev.8Icr elluenl lor .Hlgllud egncuhulc offc'" 
an orporlUnily 10 CV'hC[,\'~ I'Odter resource. Waler r~clJmall01l can 
alo;o pru~ide and aIlCf"ah~e 10 be di>po:scd on areas whe", sud'l..:<; 

• waler~ h~~c a lilllltOO capacity to assunolal(' the conranWlilHlslhc 
~Iudge ,hat Ic>uh~ from waste water treatment apl'hed IV ld!lnlarn:l 
can Imptove til(! physical proJlt.-"I11CS and Agricultural prod"cll~i1\' of 
soil •. K"d 'Ii ngrlcultural u,e I'm~;de~ an 3Itetn~t"c 10 d'-'r<1I31 
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opliOI"ll. ada • illCll'lCfluon. or Land-fillmg (J.owe &. Abdul-~w:l 

''''')
The IpplicatlOn or "'ISI~-atCf dlIuenll 10 5UiI5 m.ly poie $Orne nsk 
or 8'aund 1IIo.ler toIUan\/1IIlIon by HI'Wel5 Ind bKter... ho-oooTVCl' 
Thai nM can be mlllnnized ("AS. 1996) by aJcquII~ dianfecuOnl or 
recillmed ....~..er Ind by IIow mrlltration mts 

BEtlA nOlI: OF SOIL A'D P'L,-\,..-TS n :POS£D TO CJI[\tlCAL 
CO'loSTlTtrn: '''' IU..n A1\1[D WA n ' R.. 
ATII5 (1911). l ' lled d..1 lhere aliI raaOf'!, whIch appear to be 
Imponanl 1M encooragmg high decomposItIon r.let of petroleum 
hydroa.tbon (I m"'It..ore or IIliphalr<:, IrOIl1lIIC.•sphallK; eomJH>Unds 
In soil) 1l1ac (actors Ire ternperatur~, conc:enlrillont.. ldequ.l.te 
.....y of ~lIaI nutOC'nts.. and l\1Iilablhtv of~"ien Ther~ IS I 
hnle ~ldetx:c: (Of 1118"'(1CIrlI IeachlS of petroleum OfprK 

compounds from the upper HIli Ia)er 
\111'1)' 01 lhe OfltImc compounds I'~ dlanicilly Of t.oIogIcllly 
degraded Of ycQhUled from the SOlI dUIlng the crOPPing staJOll 

8ecatne rhe rn.chOll of sludge botnc-Iovc orpnoc. IhlIl does 
reoNlnn'lS 1011 lias low btoi\-ailabil'ly. Ibwfption by Clops is 
nqjl.p.re In tumt= ClIIseJ. ~'OIaIlI~ lo'(ic nrgamcl rTIl.~- conllnUJlalf 
plann uwxlhrou!th .bmrption of ~olaillued compound~ ho"C~CI 
manl!Jenw:nt prac1.ce such IS .ncorporatlOn of $IuJJ.(c Wllh WJllnd 
IPplocannn of Iludge berore plant IioJlI'OOlm~ ....'11 ~ub5l11ll'11I\' reduce 
Iny pllm tlIJ'I()tU:Il' 10 ~oJlltle n.gam;: compounds (NAS 19%) 
A .... i!abie dltl .ndicale thai potentially h¥mfuI to!!.... n'glnlQ 
poIIulln.. do not emer edible pon,Oi!I of pi1l'ii lhat .Ie .nptcd wIth 
ttalrnent mulliC.'pal ...... Ie ......16'", tmgIllOll ofvesecatlOft IIIt$ plot 
wITh WUteWIIer .... Ihown DO aoeumulaiOl'l of PoIy·nuclear 
.,ramIIlI: hydroc;ut,on (P~b). espccollllv 8enza (1)p)-rCTN:jlrnil 
..... n II 1974) In II study of AlddI).d<:.lnd other OfgIIntCSl1 
l8f'CU1turaJ land t.ealmmt Rles. (Oodhlll t'l II, 1976) found 110 
uf'1.al~ or Acnll!ldl\w, CrotMIJddr,tIe. and Bmzoakkh)dc In lhe 
abm:e ground p"Moon or polalOC::S.•nd corn Cyckthe:unone Ind 
C~lohe~ooI could be foum! IfI com planb rWI cia) aflc. nnl!'liOl'l 
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but 110 ~ft" Dlcblon It "'. tan UP' b.oJ t--._CltJai. !lui! 
",as mct~"~ ...... 1IIIoul to_", "'dU 1110' ......lII)0I 

1It:"·\ ITH (0,\("01'\5 \80t."T CH£\tICAL CO'5TITlTE I' 

MtTI .\I\U-O \\ .\Tfa 

There are I1Wl} ~hl:""caI consblut~ thl!: Niti' lilt ...1->01, ..:Iter 


Yfelolll Ibl are or poIen"ll COIIDI:I_ ro.- tu.. ~ Tte.: 

• 	 sulKliIIlCft IIlI."Iudc Of~ dten-.cab. IIO~ Inttdn.- ..t 

IIIlf~m Cl.n,(ftIl(Jn;lt Iglla,lu.nJ prKIICt:l 'lUCh as lhe II>e or 
re.'hlllel) IltO ""'1: poItrIIW 10 ontroduce additional tlttuO 

• 
C~II"In1n 10 \OIl 

r I'oC' ~rtt from "hi.::h lhe c,-,lWiIUt'fl15 r,OII) "<lst;~1U.er pr~ I 
ri~ Ii"! hurnm health depends on Ibcn tOfM.;nlltall(Hllfi 'ccilwnrd 

",aiel' Ind lhe rile and 111I11)!'C"I or I~ dottJual) from '" &S\t\\lIet 

wulcn 10 t..lrnaJ\ 1et..TP'~ '-" 'InOUS le'lX'Wfe pill1ot!m· (bam. 
2OOI)S 
Tku: 1) I ......nbe1' ofm••OOirilCi... pOl iWSlhll... lwnlddtdto 
lhe woI. tin ml('fl\lj'l( lhe trill)- or IOU: org&IIIC dItnIK:IIs ""0 rood 
ehall' (I~"'&t At Jld.K>II II)Q~) Or-une ~I~ from 
",a\le"'ltel' 11\1\ be desl:royed dirn:lly .ner lind IfIPItCallOfI b\ 
hrodegf.wuon Ind dlemlQl-and-vhot(H,l~odIl.lIl Or~nlC 
compounds mav .1:>0 be '·Ollhllied. m.I.*"h~ 0lIl0 iOIid panides 
by IOrpllun PI\.ICCSloI,:S. Of UllISpOrted (leached) unattel'llCIlhrough lhe 

!Ioml culunlll 10 reach tile ground "'1Iter In more comple>; 
rnc..;hlmSI1l~ '.",bed Of!!,lIllCS may ~Iy be dlt\1'lCIIlly 0' 
pho4u chernt....n, dCHfadcd microbial), d«ompuscd Of dew,bcd 

STt 0\ ( .\". h.H .\NTot \1 NUI,\LN' ; 
II.Iw1"um ,criner, I~ located 70 ~m nollhoJ K~oum Stile It 
OCCI.IJOICS an afe. of ~ ~ ~m The reri!'IC>Y i$ 2 S km US! oflhe 
nJI"'lI' hnn and .~ 12 ~ lm a"'lIY from lhe "'e, Nllc The ""liner)' 
plant .. OC.....p". I'IIlf kjWl"C kil()lTle!er ",-hilt lhe retn.lutJl1jl8 ~m lIe 
rnerved I...... bo.ld,np Ind e:ctm~ AnoIIIC> 8 km ",e,,~ feser.ed 
fOf nt.lJ1.ClI"1I (omlWllC§ ;and other pn"c,c1S rdaled dll«tJ) 10 the 
""Ill .II. lhe feli~' Including 1 IJU"'c, )\111Of1 and houSing 
compllulxh 
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I'hc UlolXlIIlU", dCSl!!" Ci1p3C1zy of rhe refiner. is ~o rhQusalllh 
I>a~!yda\ Ie::! ~ miUion !OItS 8 \'t'l'Ir 
There In." fh-e main unilS .1 lhe Klwtuum retinery 'lIJlJ'lQrled by 
olhe! "Iihly un;l~ 
mc I;"e main 11011' are 

(f\ld~ [),"illahOl1 {.'niz and in max,mum ",-...ill" cap.icil' b 2 ~ 
",,!Ionn Inn, or crud,· oil I'cr I'car 

2 lI.eJ'mlllng \ 'nil. ",ill> dc,,~n cnpacilV of 1~ Ih(1u:.and I",,, per 
'<CM • 

.\, D,~o;el Ilyt1m IfCJlin!! Unrl_ wilh -Ion tllllll'Hlid I",,, lJ<:f)'C<lr 
dc,i(!fII"!! ~ilp;tcil\ • 

~ R"·,,,tuc l'luid CSlal)\>c 1'11llking Ur"l .... 'Illa dc..i:9l capaih or 
1 ~OO !lO(1lum • yea, 

, Ii,,,,, Waler '1i1pper ",jIlt a de";gn capacily uf 101) 11"11.1,,..00 lon, 
'.' 'eM 

11," lUI" ",HI,. ,.1 II ... "·fu"",, C<)ll$lllulc "",.,e' !".:n,;r"",.. "~Ull'n ". 
"",/!.l" _'ll ."OJ 3 ..He' I'"nticJ.ho" .lIkl 1"''''1'''' ',J: "., t '1~Im.q" 

\\ -'t'1 Fft ,\1\0 \\ ,\ '" E \\ J\ lEft IN "11\RT01 -\I' IU:F1 'Ell. , -. 
\\'4,IC "';!U"f \II Khan(lllm n.:tinc,,"' ,~ d.l'kled ,,!to ''''0 main 
Ole"."r~... -',_ and B 
\ 	 I· Vv_'ll'rCI"'ta,nin;ned WIlhOit 


I {>'I ('''nlamnrRled w"h Wa!~l' 


fl· lJ"n~'I'C Wa~\!' w~lCf 

1, r'H'lin" \\alef BI",~ I)o"n 
'. BIl,Ie, W61Cf alld B,..;ter Feed Wftl~r (HW & m"W) 01.".. 

1),," '1 

\\, n:1I: I S\(,F IS ntF Kft"tl'oUn-:· 
WI!","" 1I§o.',j in .IIe ,dlller. for the fullUW\"l' f'U'p~ 

~ I ,'1)1"". P'-"P'O""" 
, '1"-,.",, {j~IK'"r~thm 
1. 	 0,1 \\ a"ltut~ 

" t""lI'l("'hc I . >c 

~" fIre t;il(htttu' 
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<;01 R(F'i Of \\ \'in \\'ATEH: \, ...Of·I,\ I Fli '\lTlI \ \ RIOI S 
PRO!){ ("TlO'" t .....r ... · 

,. ('tud~ 1~". I I\'~~ "il normallv conl~"" tr.cc~ t>f "al~r. Qn 
~"~""!'~ ,,' •• ',I." 'per "clgbt Tile crud<rlntaitl"m thc Ictino;:(~ 
"arl,,,,,im~h:l\ -~Q(,I,da'" nll~relure.lheq"~ntlt\ 01",,·.11<.'1" 

jl\:1 d~\' "'"l"" t>e 
((I (I~'hyt)' :JI)j} ; 75 1r111 ... day 

~ I).:·ull '!Ill. I n I Ill; pro ',;c" .... ater ""dded In di'!$OI,'c ~"I!1. 111 lbe 
c,"I1k oil I~n I.~ u."n" elcctflc de'Hller '\Odici "",-"pao.'ed Irom 
"11 

;·I.:rwk Pi\ILW till! 1(1)( 1 I:" .'nce!I..... ,d;I1Cf\"m<." 
1IC1l''I: 01111, II ImpiiL':I th.., 'ntake "I (:r<5d~ I,d healed at )1">1, 

~., ...:<;ompa,ued by $1_ "d"di .... '" produce a !la, 
."""Ih· Jc ."" ~, II", rcrir>ery"!!iIS A""""",,linll and .... aler­
~"'01'''!1 ,,,,III n., preo;cded.OI" co..hn~ do"!, II", produ;;! 'lour 
'\ 'Jt;I" " 100.:1l d" ",'ICc! 10 the ",ur "aler \1 "pl'~r 

1- Rd"",,mll ('ml Rei.'Imml! lIn'~ d,,,,, 110t ll<;,: "1',11", in II,e 
~I"~"" I' ~Id,,,~. rh,',,", I~ !It) "a'~C".lIcr ""dfet.II,,,,, IllIs 
111111 

.'i~ il,,·cI 11~,I"1 Irclllm~ {"" 11)IIlJ l),c"'1 IhdHllr""IJJ1g 
l ,11! II~,.I linn.Jn· and a ren,WI 1,'rlh~','m"\alor'~,lfu' 

"Uo~n, and Oldin1 ii-olll !h~ r,,,d'KI I II.: produ~1 WIll he 
llir <.....,'cd Il\Q ",l1er ,,, ...,'cd.•nd ! ;1.:11 II ""~~rg"c, '" riler ,,~,h 
\\a~!''\\;lIe, ",11 be dJ~hf!;ttI lC :hc "If mya...., ")-.tem 

I) ({~ Hlw nl1d (' Ila/VI;'; (" lacl.ml' 1pno: r~' ,Ie ",ud"n'<i hum 
\11<' 1'1 n" "I' WW os directrd tn a re.;:tor III (h~ RH (.:urIIt 1<,. 
''''',,,,,,,Ics~''d~~''." \\at~ll,d.<e+.", ~ larlo(I)I 

~ [,1,1;y \HHI; In ;"hanOl.lll'l retiner:­

1- ('11">1,,* \~~11It ~y"tem 
k PI""" ~('U~'11
.1. H"r.~.., 

/) OIlier \0'''':1.'' 

I· K""·",ilU 
'- (I. :~g ·"';"h",~' \1;II1.'r 
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.. tW ) £_........ [ _ .. ' .. ...,._ ..-cn 

.",lnI __ ... §C*3d cmi.. .. ~._ ..ere 
,-"d 
r- _.... ..., ben. tUcR Ii., row diIf__ • the 
u__ pi-. _dlity-"awil bed liNd iller _ ,1IIJ1rtJl;:1e 
'J1wft' w,.' J"-~m.n me audilooa PI*! lui eJIIId nl 
oT an.d .... Fl"111 _ Iho ",ortrd OUI dunow fIR MUdy. \0 

dHn.. 1_ rc: Wr ol..-a ~~ for 1fIOCUII............I00I 

Tlw; d.ee 0u0iM_ ..... III KhIn_ ,efi .... ,. .....eeI ...twee 
decrftSI'W 1e>'Ck Dun", tomUucllon. piasll(. ...... bettI 
_*<I all lhe boIlom mil the IIIidcs oflhc ponds 10 pllC\'eIII "'81~ 
'""PIf!I' The: Me- of the ponds IS 0 7&lm' TlIe flow IS ~ 
dl:sributed 10 preseno: I I 2m _~ Ind 1I....,.~r 

C:l<ptf'imcrItJ of .he: area, euimalcd.be cvapor...on ""0: to be 
111tnm1lby 
Samples had been arb.lr.nly taken "om ,he pooch and ctleded for 
the follOWlr'lg I~J 
1'1/ Oil COnltnl, Sulfur VOnlent. (' 00 ROD~ "ol.I,le 1'henc>1. 
AlfVIIOn,,·'inOSC" Sulfur Vill.,ile I>haInI "m"",,.,.. '\"rt>!len. 
Su$ptnded SoI,d< l'ho$pllorou, TOf.J o..\OI.ed "oIid" and 
lTIO(I'oblUl<'IDtaJ tatl 
'ieed-gJOWIh n~rmml of Broad bean. hMI Mn oondu"led for.U 
lIRe ~ 10 promoIt .....n" reuoe III $p«./k crop Remarh on 
the n,puo-Ited ...11" and the sue ofillo: polICh "'_ , .... 1II dUfIT,!! lho:."". 
IUSl L ..... I: 1115(-LSMO'5: 
TRb\ I"\U"T I..''!I rs, 
As mentioned pr~sIy. llJ.c, qUllm'l} .nd qwolu} of lnooomina 
wblC\\lu~r 10 the: treatmeo:l\ planl from I"odocnon un,ts.. vanes 

----- --_._ - ­
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...odd)' lIXotdo.ns 10" _ fIl".JClio<o...... ( Yel~oiI' ill 
de ref..., ~albekS5, raIIb IIIowed Sla6iIity iG lieiiil:liasit 
comml AI: the oily ... liSteoIr."" Ki'een. oil c:onImI r.d I wide: nrwe 
(i Ie &0.>1000 to <90 -."i ) _IllS'...... wi 'y_ree 
H«e IIII:e tile ~ obI..ntd fi'c. the Iirw moo · .~ pod of 
_~er in * Ml.dv 

" 
FurtheF !.catrneru is grJ.\-ity 

Th<
of raw "'ISle-ooller before lreaJ.ment 

5tpatlll()ll or oil In lhis process oil ....~ .'t.ftO\-ed ,lid sepamed rOf 
reuse. Ind .... llSIe Wiler was sen! for disiol"od &or flotaliofl fiBllIid 
second 51:. (OAFI & DAF2) 
Resuhs or !.amples tests of w15te wal"" liken from the 0Ul like of 
OAF! IS presented In table 3 were as follows 
Hole ~Jol\ tnoX:'< pn:n ,ded • •100: .,. "1ICOIIfdoIoC 10 olie 000_ Noo.-.t 
s...daI'a. 

No,. 

, 

• 
J 

, 

A.w 

Oll~l 

'" 
""
12111 

'" 
1837 

'" '" 
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• 011 c._tn .... 

• 

ftG(lI: ...V[II...t:I OIL IlI:MOV... L 1·t.IlCVO·...CE f"IIOM IrIT... "," ruI/O· AT 
SCIIlUI ".u.S TO D,U'l.\T...,,1t, 

TIll: "'~ renlO'lIIIICfCCIIU,iIC was an ooloome: oflhe phy»c:allllCthod 
(J!.IlIvll), $CjW1I1101I) and Cbemo·I"t.ys..('.aI nlCthods (lI~oon of." 
allll tflltllsificrs) 001 disc;hi.rged from OAI'2 IS oot useful my 11~ 
for reuse. bocJuse I~ emulsrllers illCreuc: the tc:mIICfll'lI"CofLhe 
product, and hence: Lhe ckaracICli~ic:s of001 dc:leoorallQ11 
~ ,t.rd Il>01l1hlrin:g 11Oin!. WI~ Lhe: UIO-C'hem.c,ollllliL on KhIIl100m 
Rdin.:ry Samples ..ere I.len 110m ,he 00\1e:1 In,J II'IC .\:SUlb 
tM.1II'nc:d .~crc: as folluws ill ,able:" 

TABU If): IIEU.~Ln> OF SAMI'l,£S l"A1([/'I filUM Till lI'OCllot'CA L 
U:~IT 

• 

Vol 4ct) lOU} .. 20m (I}I.;4.. 
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AftCf" the rGlils 0( the BicH:hemic:aJ.-. the WUle\O.'Jter effluent 
"'111 b)' then l!IIproV«l by far The A-ooit and aerobit unol1 in 
the ~-c:he,,""" unIt had ClIICMi""Y,..,s..ud dloe"'..... conRlUtcnts 
of the .....Rtoo1lttr . ...i'IetC • IIMs potm wastnrr"". ...'at dl!ldlarjed 
deIIn and ordorleu 10 the IC'dilnC"lllilhon In The effluent ",as 
~ .fttf\O;an!s to the filial aIIIjI hence to the 5UIlC'IVISMJII..... 
The ...,ervi-~ II eoo__red the moR IIIlfIOIURlmonotOl'Ull 
died< pomt .1 " 'lIIewat« treaUnelll plaN • • nd the: resutts oi" the 
SoInIpk$ talen !Tom n chec:l the ....hoIe prC"\"IOO. protet.Sts Thts IS 

due to me (ad 1l1li1 the effluent IS dltCharJfld Il!Iht "I)" 10 lhe 
erI\wonment IhrOllpthe o~,datJOn ponds 
If lhe resuh ' were ItO( Yh,fy,na. lhe b) ....pl~ COOWIeCtcd 10 

the "'son send b.d: the dlIUCllt for runher IfUlmenI by repeatIng the 
piC"\1OUS proecua 0I'ICe IIgIIn 
These prOCd5a are repeillccl ~j. to the dqp'ft: of 
contanullllllon or the effiucnt 
Samples. talen ftom the SUperviSIOn basrn had rewhs Il$ In table 5 

""". 
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As Mown frUII' the l"e\iol4 ,e$Ulu_ tilc oil H"~"I "-I bttn 
enornoousty udoM;81. from OAF2 10 SUroen'SlOil ~n f'tl2 shows 
the remov.J,)efllc"l. of oil ;M lbelie W¥$ 

OOolAt"'ouo.l 

.........,. 


t 1G(ll 011. U 'IIO\ " .. PIII('[Nl "(; f..' FIIO,,", IItOCII ['U( .. I , ~ n ru 
.....' I'rll\ ~\lu.. IH" .. 

~ VoJal;Je Phenol le:1IIO\al f,om 0'1)' "":11(1" "'I l.... P ba$in Illd 1he 
biod,('no,~a! unit was as follo ...'S 

....... .ev 

~. 

[]1It,~_PI_'." Tn; 
• _ c_..~, II ...tII 

Flew. ~·OU.TIL£ I'tl£l'lOl, Rl\lCW"L flO""' 01'1'-\ _ ....... 1(R -.("RH-' 10 
1110<111''lie" .. \." IT OX 11M 110' POI'oO<o. 

The O.,dMiOfl "o"ds II Khartoum Rdinuy .,e the ti..1d '1lO5I1 
lern'"I11I) of llCollcd wa~cw;uer elll"l"l\ dl... I~,,"¥o:d I"r,III' Ihe 
Ilo:al" ... ~11 plant II .... pOl'l(h arc aoo...l I 100m in "'''J-.:th Ind 1>2'11'1 
w,>le I he clllucm " O<loriess and 1!r~ III COI"f No l,ace$ of 
(>II (i C (>II 1;lm~) could t>e!ICCU 

--.. 
1Il'}(IH""---­



- -- ­ -The lI')!'al Ilel of the 

""I·~.!.... 
~ -­ponds i$ about 6IH000n2 "lad of I 2m j~ 

.h.....~ fJl&llII.ned Imooll" E\en dlnnbuuOll OfWtilC>Ooaier dlluem 
InlO thr pond... b\- u"'''V COtI(roI \.I,ES~ IR EI!Iban~merols 3m 
... ,Jr arl'klnd he IlIr~ pond!.. ... II•.,:!; "">uk! II1II~E ,he 'l,Iu.l ......IKE 
arEA ...rIlle .;fl~, 10 lie 

1[62 ~, , I OOr.{1,q '6::~)'(J' 21100H: o.(j710101}m' 
\Iuttlphed b) IIIe dEpth (I e 11m). Ihe \oIurnr ofHHIed Effluent 

.oo\d '" 

The r<"~ e-'lpOlllion mdt.~ Oflh~_'fI7ImmilUy Therd"ore 
the d .." E"o"apGl ..ECI ....iM« from the pond, ... wld 'ppm.:.nIM,,'" ~ 

67J.(00"17I'(lrI0'1 II~I~ 14m'/IU' 

This II:$UIt \<lIlies II dltTCI"enI ""les of lhe )eaI". rnMtJ"iIll peal.. ,-alues 

II \~ hot dl'\' ... wllcn The Irv;IM drop~ ,n oold Ind 'hum..:! 

"'Elther 10 16 mm~ 10774 4m':da~ The-rd,"c.lhE I'~~C da.l)­

C'apc>f'led voluTllt of nlIucnl ... uuJd be: 1fI(I1<n,ml,dy equll to 

11144ml'dl) 


"o,,,cn of datly dllClIa,~ed "I:>te ","cr 10 the ponJ$ ",ere 

I. f'roduChan .... J'e>O.leJ d.s.:hirgcd frOOllhe trul_1Il pWnl 
2· Blo... ·Du... n ·cl.OJlalm!l· Wile. 

The IUlly amoUIl' 1,11' producllon wlter (01) d,~""rgcd to the pond. 
II c:IIlcul.,ed aWO"'mIlei)' as 1'0110"'1 

QI-WI~·QI." 

" }O'17()O-~100m"dav 

Where. 
WI' The I\~~ ... ort.,rty;hou"Q(prtlduc.lI(,"pum~ptrda\ 
Qln ThE ,lI\erI!!e duchllq,~ of producu('01 "lIllC>Ooll1cr ptJ 
(ml'day) 

Willie the dlil~ IntOUIIl of bIo",-do"'ll ... lSIe ....ater C02) i~ 
apptO~IlIUIldy 

0:· .... 1"'2·02l.~ 
47'IJ0-6110m'."day 

" 200,1 (11-'..4.. 



--

~a\~ ~''eI'1I~ "Oflill!j hours oIblm.-do,),.lI ~--pe.. aa7 
Q~II" The I,eq~ dIscluIr~ ofblo.....do..n ""ISIt " .. eo- per 
(lIll.d.,,) 

Tlw:«:fore lhe 10111 ~,Iy I\~'C d,5(1wJe of"llte .....0" dllumt 10 
the o-,odactOn ponds (Q) ""GUkI be 

Q .. QI.o-Q2 
~lOO .. 6110 - 11210 "",Iday. 

The re5U/t$ lho..ed tll.lt there II.id b«n I ~h!lht rllCrcRse of "',,;ommli 
"ISle"''''rr 10 thaI of nlporaled one. ",hich ,mplled a eummuoos 
IIocrcase or"'ISle wale. 01110 llor ponds 
Walrr qualfl)" of the O'iidallOfl porwh hid been Iesled Ihroullh 
_mpIes ,.ken from lhe pond. n-~ were ChemICal" 
analyzed for djff~ chemlCli COIt$t,h.r1tf1lS thal "Ut 5U~led 10 
be Pfoal al lhe: ponds Table 6 sJoo.", Itsil conducted and .nullS 
,hat Md been ob.aontd 

'" 

TM pR'oiool tamplc: .. as luen from 1M first pond "hoc:h'l ~.,uated 
., .he 1o"-aI le\eI olllle lhree ponds Resulls obt.,,~ OI'Ilh.s 
S/ln'Ple "ere all ~ql.abk 01ltS, only llor PH and COl) seell'ltd.o 
be ~hghtly m$ed from tM standat'd mOex TlU 1$ due 10 lhe 
pre1mCe 0( .liIK A liheo-ed 51mple tNed fOf ('00 obtaIned 
lI(:(eptlbk rnulls i\1~1C les1l"-t had been conducted on Ih'J $I. IndICAted the dense p'estflCe ofalgat on lhe >ample 
The J«ond SImple hid b«n llkef'i from the second pond !the middle 
ont'), .( ., de~.'ed 2m Ipproximalely .boYe the first pond The 
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IJailleI tttrua. loot IMn JRIBIIfIM 1M InI pc.d No __ \W ... 
filM c:. _ daca.l by __ $CMa 

Mien- P III)' ....."'GtfiCitOftIlil!JMrIIp&e_~t....... 
die p",:oiulif OM: 1l'IIf i!J ...by IIICffI COO -' pH ..... _ 
recewcd dun", lestH!f!; TunpenlUre and .."'sf!! aljO ....me 
...... of COD and PH (i e the raulb vary dunny tM ..... 0Mt 
~ "'"CR ICCqJlable ao::COfding. 10 the qllMl")llIIdt.ll 
Tile third pond had: ,he _ algae pre:5r:1ICC: beI_ other pon6 II 
IS lito de-.lled 2m .ro-,·c the prev!OIIl po~ TIM: _er II ,hol pond 

WI' odoneM WId gem In color T esfUnd rewllu.re described I' ,..... 
",,,au fl' IU"B" .L~LTIiOf'T"1! T",.OSA"""'-I TAKtVI P1tOIII Tlfl! 

ffl_~ 

• 
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.===,,;,~.~..~...~ ..... 
"'"(If tile••ro. SWllllnllllg .... mr, "";''Md "lib pIOOI'lIlI at 1_ 

ponch _ ~ du""!l..... lAew .,.-.. _ bind 
Ilona "",h detIIC ptteI'CC ol~.m~ tell «JoM!..ncd lOr 
the Ittree pa_ 
The,e w«C 51~ ddferenca on the dfLuent quality ofeach ronck. H 
",ell .. In cokIf (i 0: a1pe 1Y~' w;e) The:.~ UllUI" oillie 
dlluent oflhe liver ponds losaher would be shown In tulle 9 
ReSUltJ f, om tho: tre.tment plan! sho",ed Iha' there ....·u no wJfuI 
conrem 011 Ih~ wlSle watu comins from n HOI<.'eVcr. one doe"! 
assume lh~1 ,u ll\.l, conlent on the samples ulen from rho: polld~ "<:IC 
cumulg from the bIo",·down Wiler t-.nmhdess the re.,,1! ",1"0 

.,..;:ept'lblir: 10 quany mde\ jU!deI'Ae!i Od oontenl and ~'oI.IIJe ~ 
\ ...... W~ KCq)t~ for d .....,# standardt. .nd gn be 
dllChupd 'nIO~)'l
fl_ ..... 1# _ .u _ -,-a ,IU we' tile COD PH. and 
~ p , I SolId, ,.,,__ on tile OIber hi.. aIpe P' CImCC" an 
,lIIiIaalion ofIf)Ud qubl~ ___.r ,ffluenl 
To ,.......Ie I1'k' rekllti ,/1{o l8I'I'~ l!IIpnte~ and to open doon 
for .dllutfll _ lor ".-.:utlaral pl~ or mlf.aaJjP"OI.ffidwalo:r 
r«DIIl!C. IIAII ,"" ild.ngoo (liIc;prevlUtll .eMlIII.,:U'e·,.~n..nt of 
br..-d '-"' 1J1O"'ftI-~ 

2003 (1)01 ..:..... 




'8nuld rUe_-CWWtN l'.t;IK"''''elu and Re$llIu: 
TN: first SIInlpie 101M U\j)-wller J;lll\Plelleferred to Hi blJII~ sample 
(glllflie 0) kept OtI.apttry dISh R-road he.115 wen: dumped III $ample 
8. TN: IIDCOIId sanlpk ........ f~om the first oxidation pond. ,e!cnod 10 
.... ~Io: I The tlnrd .alld the f(JII, 'ilI .ample ... ere r,OI>\ the tccon4, 
..Ad i Nc lh,rd pconk. rerer~od 10 /I umple 2 . ..-ad ~ ) 
respeai\lcly SnWII egual broad bcalli had been dumped an thc)( 
salUplef., ....her~ .al1"Ampes h.oId the b,oad beans on pilly dishe5 r~11 

the "'Rle perioil drlimc AD IIImple:& l"rom ,he p-ondi; Iuod been taLeIl 
randomly T,me df jhe~~pcrll11f.:01 before removi!!! the unlpie r~ 

.I 


lM "hown on fifBure • • lhe rl"Wlt, or the ~pcrtmem ...-ere very 
.encoumWI18 -Some SIImp\es liOln lhe poncb ;ho~ even beller 
n:sult) th"n tap watl:!" utclf 1lus is dearly seen"t Ihe IVOwtUJ:: root5 

.alld Ihe healthy !dlu," ofbroad"bea1l5 

() CONCLUSIONS oS: Itl:COMtolENIlAno",s: 
The ~Iudy or petroleum wlIlIte \.Io-;uer emuenl n'~lIn.uemem 1ft 
KhBnuum refinery had mvw'!:!lued the YlmOIl~ .",SltWI\1)!" Helllmeni 
ptanl 111 the refinery. ns wcll as IcrTmmil dis~1 flOIn' or "edlaimod 
wUteWlller 81 the o~idaHOI1 ponds Based on Ihe fewllS. reclaimed 
_Iu, fCUlC for _.!IrKlllturnl irrigation WO\.Ild be C()rlSidercil 
COlldmi0n5 drawn from tmliludy 0;;,11 be IUrnrnarUed lIS foll~'" 
.>reinnllw)' Pll)'SlcaI TmmEl! Uniu III tlv: proc.o:a. an .-IISt' 0( 

""?8 percent or oil content had been rem(wed wilh Inlllunum tos~ 

110/ 01(1) 100.1 21MI3 (J)oI .!It­



poky The ~ iWkived 011 lad ben! Hnl, for _ . 10 lhe QIIiIr 
OII ..nk 
~1I(,,1iCII Trplmcnc UN'" AI: lhe end of"," po........ 'tOIIaIlk 
pbeIKik alnu:nI in w_ewater was rtmO. cd 10 as rr.p as 99 76 
peCCi" ..:I oil ~CnI was reIb:ed OIhtt c" II eonsb.IICIIIU 
sud! as COO. BOO. S5, ~1U·N. had .. btw qUilt ........... 

accQI'dinJ 10 kftOWn pel " 

Stt.9..4tnr Phy5ltllJmlCI!IC1l! The5t' IIIIIIS are lhe KdM\'lelII...... 

Iris., and the mechanial filters 


OXIDATfOI'ii PONDS 

The ehe.... tnls re5Ulu on the oxllilhoo ponds hId."..,,_ 

llitpo.anail on the mi" I 1;1 WlIltr qUaIiIy .. 10 dilution W1C1o 

bIow-4own .....er Tlle oil ~cn1 had beat ieOlccd by S2 peCeM 

Mel vobtile pl'1 oa by 16 ptsCOll &om lhe resuIb *-d 

~ on the ~.""" t:.s.n. ~b'tIwk:w., tome: 

deteriorJlJoa hid occwmf on the quMif\ of1_ .,e ~ 


solids., COO. and pH nklC: hid .... uc:d .. 10 lbe deMo: prne_ f:# 

~pc .00 pftofOJ)'lllhem, ...bIeb m n5dfisM ....11QIl ofr............... 

of 11lOfJ*'IIC compounch In the dtluen1 

$ttd-G!p1h EWCIWQII TO enhana doe credibility oftloe previous 

raults, bro.d bans JrOWlh C:lIperunenI!Nod been codlC':ecI, and the 

rau/l, obtained lad showed u...lloe red.lined wit" It the oxodIItlon 

ponds had Sl!ltflCld jOOd quatity WlIltr ofwnpcoonal eMncten!lta, 

IIohKlo ccMd be reused (Of some 1fPlcu11..... purpoMS 


R[COM.'I [JIo DATtO~S: 


For ~ rauhs canter-. Uw; an oro. Itudy. the ...nleB 

.tee Ind 1M follo\Oo'1II& 


T_ ....alll"" or -r00lll weIb at dolfab'1I 6,. • 
ICItlt:ml II dtno;nSlream _to m::ord lhe p1JUiod....c, quaMy 
or the ""dert,_,. arowundvro-ulff ,",Sin 

2 Reuse of red,lined .....tr II O'<IdIlOOfI ponds fOf ~ry 
orriptlQ/1 Camphor trccs at QSI.$ide of refinery .re 
~.".".., 

\'01 4(1) 21103 2003 1I)of ..J... 



1 . 	In5lalbtion of ~eraI !tow meleo (Of each unll at the ..."Ute 

.... rer l 't:II t~ p/.afI( (or beller monnorina oCtile quuM llilies, 
fIIId qua'''Y.. tid! IInil 

4 	 Expanding the variec;e, of chmJi<:allest. to rncluOe more !flOe 

dtmelu. and orpNc compounds 

S!,GGfSTlONS FOR ( u RInts STl Dr 
1 	 Studyir18 11M: Iypn of"'gae and btocleriro prC$elll 01"1 the Ol(ldlllO<l 

ponds and Trying 10 genetally lII'xhfy iI $0 as 10 re<lo.u:e lhe 
organe compounds Ihrough dewadillon Of ingesTion 

2 Analysis of more orpniC compounds such &$ Poly-nuclear 
Ar()fNI tic Hydrocarbon (PAH). Aldehydes and other or.!!~nq 
mig'" be done 10 SlOOy lhelr tffecl on differtt crops 

) Study 10 inaeue The efficiency oflhe blochemM;a/ IIntt liThe 
refinery i5 rceommende.d 

4 A Rltisflel' fTJCIodel 10 moniTor lnd pre.:hct lhe conllmlnall(Jl"l of 
J90Undwatn ups:rream 10 dO""!"I5I rem Ihroo!lh observalion we"s 
rtcOfds. Ire hi!lhly rewmmended for funlM:T Rudin ar lhe 
Khanoum Refinery 
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