= =1 T T - r—— T r—T T

410 amios AFAY Sl T ojlad ¢ lid haos aloes
9 SPN 98 o 90 g Al g N o g 93
o g Wy S S ool

¥ 93 RS damw 35S
FE 6303 (o1 Lo yole 5D

OS>

ooy SLS 99580 L oplplo bl 99390 Cawl jSee 80 sla Jore GBlibl 50 sl S 4SSl Cle 4 0)l50 51 (65l o
oy b)) il il ;3 39390 sla sdu Y olaw 4ol @ dng b oaimd o SialS ]y ol (0 ideis e ¢ Jore S & ot
) ALY Colus g odd wy Sld Ll Wl 5 gl g bl o 83,208 Jls (39 (oo Jold |y Sane g JI LS 5
SBSB b dulio ) obj (ordaw da €538 5 (p)5 32 2ayesie Are) Yhohg gdaw > 4 (29t slo ) Ueis . b (o0
Sxides cupd o (305 8L Legl ledlas 53 35290 (sl (1959 yob 53 5 0392 5 el 1 0uu VT & (W
olile 815 g el JPUl 50 (Jolin (lian ale JI OVhas (gol> (gla alpud Jlo lgie 45 0)b (35 Joeo (sla Y
«Saw y] Aiilo S S35 51 B uiren 335 la ST w38 ol (g pdideds li8l Cage plp el o B cwl S
...Li.))f Ls° d.ilfg.} QY Caolus 3 UJ'I)...,_.J — C.:I)J w9 ul.o.'b-lu 9 e]au Pr l._.i..b- )31 )9 'J.S.:J § e ¢ WJK ¢ I"‘-’-)L-'
oy SLa SUS (6pd g cuyid g pleiila o (aly ilynd U1 45 000)8 O 3uio5 ol 3 ¢ 396 llan 4y 255 L
i 1 g A dei o gmate (g sitaly Joud ) (SuiSTs55 9SUsS (sl halejl jslate s 33,5 (g (g
s g ool HBT g ploct cusgzy 78 9 AF AY L (ol dwle S cladigas (59) p (samrj e sla Giulejl 5 g wSG) and
Sa ¥ s S 05 canlin Cults 3 g oyt 1 S 655 ol (6 ivdghs sy 3 el 2 (S5uS 593 ovo )
3 dwle) SP 45 51 (USCS) sdoxio (sdts a5l gy (bl jo S5 (sl digei a5 oy Ul joSho (slo Oilejl zols
S pigdebi oy b (1Sl (shls o A b b cuigiy ) AP 9 AT (5ol () dwle (sla diged g 039 (00D (g i
LSS yol 49t Cannj bama le il 5)lakil 3o 51 5 55k 0d oL (glo dgas Adl oo a0l p el ¥xY T g ¥DXY T
) Caslieid yuss p YD WSO andl cutS )y sla Silejl ot Widl o (5 (gl oo (slo Y (4l (Vo4 —Yem/sec)
2,03 gl ok g lezil )3 lyud cula 3155 (p 2uSSTVOIY 4 p uSSH WE ) (o)

UL

YWAY/AY : b pds 2u,U VWAV /Y0 icdb o 2oyl

Ol i oGl wmiuuy jhouzo 0350 pLotiml ¥
b 315 oS iy ) Jumo 035kl Jlystual **




VY o )louds o pwlinhs Jouxe dlxo

52,5 489> Y Culus 13 (lpds o 35 0,85 g Al
(Rowe et al., 1995)
i3s3 yuii conge Yoana (oliard dlga a5}
bl cdel Laalye s (Sdg 095 o0 gy b S
5 J5 Sl Crge wlg5 o 45 11 5gSloS 3les Cliols
ogMns Al Lol (600398 5l g 0 oY S ¢ 8
CA> Ao dag L (b8 sl e jd sadyr al s clale
55 s S b hwg ol 15 39250 glassyY]
oelS b Jolos 13 Cunl (See 5 030 b s o,V
s 3 b picxen (Bouazza and Van Impe, 1998) 1l
it 5 of plard 5 (58 Cluogad o &Syl 5,8
Ers5 0l (62043985 i cnlpls )5 3529 placglis
093 e 3 @8l b o)y (sloyu ¥ (gl oSl s 0
Je sl a8l (g pefa e G ol Ko a8l 0
2 dogei po> Sogldl Ay leT e |y SLAMES 4568 oy
Lo SLs o515 0 B3ty 8 | e 40 4 o8 itylo]
bS53 M 3l ol _sslejl 55 4 sgei LS D)9 —awd
olStleflyy SLs Jals lutl pae w0ad Jlosl Sgynn
by alyed )5 35290 (soosu ¥ 5 (6550 baylyd ) M3

.(Raussell-Colom and Serratosa, 1987) <.l

Oloitbo p alped S )y cdalllae ol plol 31 0,2
O 0 Al oo (gt ) sl ST (hded5 o b g
L_gl.h uf».ll.o)i Pbol Lt aS ol a.>5.3 LJT 5 uﬂ...ﬁgf L§,_._.E>6
SB sladiges 9y p suwwj bare g (SSSe55 4sSLsS
9 LT.JT )b"l ‘U:ﬁ:.u ) JB- Z? 9 Z\'; :ZY l.- O!).a.b U;'Mlo
b S 465 pl (63398 cups g Gledle p ]y 4y
2 sy gy SBo g cwle cole g Ly
.JD; t‘ﬁl)l Oé.) Lng‘_JDu

lewigy 9 3190
9 4 g (PSS 93 9 i ) Baano 5 oo T
S s Wi
o2l g3l 55 0 afly s cuas L olsT jolaie o
©d23)5 (6313 )d 905 S5 S (38> S 1 4 5o

HET oo

4595 Ol (easlil Ao ) (a5 cslael (53]
oYl | Legize SluS )5 adbe B> slb fe 5 aibie
2l 45 B3g290 (195 (gla Jmo (o5 Al > (g0 4
Cglile alises glapd (Spae Sinp 4 dog b OluSy
e 2985 9 9l)5 5l S ol yolate 4 by aiSl s
gl (Sl Jlas 2l uei slogl 4 e 5 Juols
L (gt o) S uin jl ganol Y L) dae uis
LY ol Vb 5 g wildgy oo (ogimn slis g o] i Sy
Saglaer Sl (iSa5 Y S uuali oY 1y of a5
4 424 | (Chritensen et al., 1994) 5,5 - |8 4.
)92 Coopad (pylieatn CS lgiee )L Calo B
el (S & Bly )3 il (3305 Lol 5)50 3 angs
4 &5 2900 Bghase dlius pl 4 b)Y cilu 5 Shb)
CBl (o ymd oY (i gdehs Jili s 4y Lo, S ul,
(Daniel, 1993)

Joe 53 canlia S aSal 5 & 3150 51 6l 5
955 ) 29381 b g Al 4B1Y 929 Canl San (49
i) 5830 0l |y O el e e oS 4
CoiSoil 09,5 4y 3late g 035 Cuighyjgocige (SIS 5 ik
Maas) ailype b )3 39590 (closis VT oSl & a>o b .(adb o
Cealiend g 0dd ou) Ohyd ol (1L 0 00 jloay Ll
98 s L dind oo i 1) Ll glY (e
P Gl g Cin la Kol da_wlgs, S 65 )]
sy SLa o)y lasis S o ek 6l Y Cualies
P > {p)S 2 peyio Ave) ol oled pdaw > 4,
Lo SIS 4 Cund) Blie (139 525 9 YU Slezslu 49,5
29k E95 9 0391 »5 b (pliar S dlgo dy (dlbead)yd
ced 1t 6305 U gl Gl )3 39290 (clayaslS
JLte olasie 4o (Mitchell, 1992) 5l by (053985
ool Il o3 Jolis (lign aiile T ¥l gqls alys
cege il Veee 5l e U ol Sae bl )18 15
Syl s Myt a8 y5 5 w28 gy didois Jiuljd
9als— (bl ¢ 1 IS LIS 5 Kis uadl S i L



1} uip,.'r'.l.guw);sl.bJ&g@h,@ghb,ﬂwﬁg@l@ﬂlw)ﬁ

4 (5 ygbod di pSore |y o8> )3 Gl 1 g i 0
Iy Gl S5 dges glodl (gl L8h ansls als &5 zun
xSlyn Jas 5 03,5 ol5zus 3y (3999 (Seidly Uy b
U a5ges jl ol joue od)S plonl lgn jogasie yub b
do  shiwd gl ) cal sl 25,5 gl ol I SB oS gl
L SLs ddbe e ;0 93 Jolae ol cpg-taie ool
yods diges gL 51 g (A 031> ygue diges 5l PoreVolume

g 4505 (69959 49l 90 &l (gilade g alwy |y Ol (62959

yd o (B1)223,5° (65:5 03101 ol s 1 o) €5
b 03> wiges J3I 5ol yeue B5lal g 03905 5b 1y ol (639)9
O elis)l o1 )3 45t olog tsles Jogi hy e & o) glisy) G
Al s 2 (8399 pued ams I gy «CBL puai By w0y
o 2 53 9303)5 1S5 )l ey ool 35 cudlly
oy ¢ 398 e pLoml 5l gy L03)5 3 (398 sl yial )l

(Das, 1990) 53,5 (yueed 525 Al jl (600358

k=2/303L [og 1

At °h

:M)l‘) L§9'9 Z.L'ul) ) as

(em®) (Jobo & ol (639)9) (Siwodly Ayl glaio pdaw 12
(cm) S dig05 Jobo L

(cm?) (Joko L) SB dige alaio pdaw 1A

(XRD) 83! anivf ol o3 gilo 3T
cutS p yialejl 5l e oy S Cbs (650 jlul ca
yoaann 33 oy hd alajl cpl 50 03,5 edlitul Syl dxdl
e ol L ojgsp 5l 398 andl 085 )3 (Sl 4nd
Y s ST daly olulys o 48l Qb 0, o okijlu
Moore and L wg yislojl plovl ey 3,8 cymsd (o,

Gl 005 0313 s o7 Reynolds (1989)
Liolsn ) ool Uy 1y Loy <S5 digas ¢ pioloj] ca
)3 Saas yiilio b s 03490 50 HLiml cdls &y oy lind
e il 3 5 o3gmai 1in |y 0y S /Y J 528
plSds o 03l )8 LY g pY S g9y g |y (o) ST

» T.S.S 3 TOC «COD BODs pH Jusd ji olo tolo]
b 5l als ptalejl aiomen Cdpdy g0 ailyud (59)
95 = 515 plalejl (i s ugby do ) e ool

Slbay opelyy Ll 51 Soym b a5 8,8 pll b S
sl 053,58 4la OUASTM) 1K 50! ygu2S ioloj]

S (5 p0ud 9k Gilo 3T

0 (K) (s ppiogdohs cayd oS5 SilSlo olKitilej]
2 ol phodw oy Silod yigal 45 juiie da )
plosl gy 13,5 (55 o3l ead 03l (4Lt (V) o)leud S
o 031 2 s ASTM-D5084 1> o s 35k 4 ioloj]
(Daniel, 1993) ¢

$2268 o,
.,

——

omlo 3T olfiwd 31 Suilod 5 i 2(V) 0 )l JSG
(Das, 1990) yiio W& b (5 3 NS gk

S Cus 33 lawgio (i diby ol dwledy g cpl

AY b Comus dy g 03958 oy SB Sj9 A7 5 /¥ 4 1
S Cagby duoyd b 333,5 adlsl Ol diges (59 4V 9 /N
b po S5 g)lie L sy o anb polie 390 4
3 ooliwl b g disuy (s pdadets (68 0hil o8 f31> o 1,
WSy g 293 4 SB ogase ojg w515 lulejl



P o lasd (pulish Jouxo alxo

\Y

Olwogar i sledlo )T ki 2(1) 0 jlods Jouo
o5 3965 Al Gt i

PH = ¥/0-0 BODs= Y--.+ mg/l

5_.
PO¢ —v.._va. COD= $+-..

mg/I mg/l

NO;

= \0.~Y.. mg/l TOC=YAee =Yoo mg/l

SO; =

T.S.8= Yererlenen

Yeee=Yd-- mg/l mg/|

o Ly S pg qanaib (bl 4 a9 b uimen
SP g4 5l LS yol ;928 ((USCS) oaie sus didbo g,
3o 3581 (g & 4295 b g 039y (o0l (saaihy (slawle S8
sLoislejl s (Bardet, 1993).155,5 aély A-1boyg,S s
4 S a5, ol o edYs a3 sl S Selse g obosd
SN 393 3 (Zagboy iy 15 g TF Y L sladiges )
Shm (s Cagby 5l a8 4 S dsl Cwd 4 N A
Crlpls o Yowy, =7Y ) Wb o (b b S
h Shal o (g gloynY sl o515 lo Jiulejl b
Jgi 3 6358 sl sl mls 8 sl S o,
Sl 04 030 iS5 (V) 6,lout

4y da>g b

Glotawl S5 19)3,5 5 SlandlolBiws j3 1) oy diges s
03,105 sl 0 At i wlSe Ld ol eelym 5> aS
o 33553,5 iz spine pY S o, ol an
2915 48 ol zglaw &S Conl oy puill o T4 )
Jroall pSe395 5l 5 0m Q3L g (bansl a5 (3,190 55
augli b jo Ul o as” sis o sl 2ol gadb L
gl o (K OG5k andl wud .ol ol o | uxe 0
AVFA «93)90 SLJ3 )1 (gu0) )3 i zghaws 5 Loy

Jools ¥ S Bildas (5905 ctulel ploct I e
S Xk €5 gl e Kb 3 ioxie o) bl 45 395,
LS ob 3k andl g Uil andl  8) Ll andl digly of s
2 PSS VBY sl 55 (M) (Sl 4adl 290 Jobo 5 035
» XRD islajl a8 ol 85 LLs .ol oud ab S L
23,5 plxil las oKLl pale sutils ol Le ;]

el
Clogas a4 baiye slo Jlojl ) Jobs ol
Cawl 0845 00> ‘_'JLI'.J(\) o yloud Jg.k:?- 3o d.{lx..f:

----------

T el ol A AR e Al ol A rrx e s n e

b
. l l )
! 3 i } : ' # j
A a3t DO JX“ ,:A&'-'“Aﬁ K BAY L LT T SAE ;I
- - - S e el b e P S A ek o, v, ol i, = Al A b e S N N - o R A . A A S 5t r it R i ek e ow g e I S
v >’ - ; -
. ; . i
Fl [ ' .. . . L
L ] R .- A L EEPERAEE FLRETRE o TR v IR R A ey i e S At el Ak oA A A ARBEAM Y - e m A e R e - L L T A R L
. - - - a H
‘*’ B Y N N S a— y —_‘..a- - - o L N T ] l'|ﬁrllﬂl"rl‘”l-—-yiWlﬂﬂ#—iﬂ-’i-’.ﬂ-ff'/ﬂ.-**“ﬁww"’““ﬂ-’ita..r.uq...#_?.#..{ e i R e i P ‘ . . e
4o v . . . . . " ko . [ - - .
3 ' . . P - w o o W A - ' . . ' . . " L. e . {' - - \ 3 . - L. L. - . .-
-'J‘d—'\-n - s B Cr o m A P e R T Y - e . - . LI T I I S R S R O A L . .- . . - ., . e mmem e e
.““%“m.‘ - Al A A, T s e e s il - ety e s i gl B AR - e e g W or o A ek o e L b T MR LA Lt Ly ™ L R R T T A RSRCSEeAE SAd g T WO Ry e L e L S A I TR T P e R TP R . y - o
bl . - [ - . B . L - LI = o aa ce ol - ol Eeewam T R [ A ah a o opa e - A eee e . R . T
L . : - Coa- . . B L .. . _ . . - . :
v w - s - . . ¥ koo . . B - CEF A B .o .. . . -
. S . . . . . . . R o a ... . € L . - - LT I . s . . .
n*_—_,_ offe Syl b, ke, W Ll o Ao e e -8 - e e e L oa R AR SRAIEEL JEEPL N LY e LN ol e ain. Blra vm- e = moes o ke A e e el o oa g o v . - e - “ - .
- - - S - - L] . P .
+ 5 - L F) - EEE A s - a .
O ' . .o oar . - .
H .
a -+ - -+ P o . -
vvvvv et . oot ? . a e LT ) o . - [y "~n e
" T L T - k
I K e i . e . r -
. . T
u : — - -y“ulM‘im.-*u-' = A g . Y = "y g P Bl P " L oo r
: *
e
. L e e R R L T BIC IR LR - A . oA
. T H L .
------------ . <
. . . . - T a . . -
. - . .. ; . Lo o . : . -
" Ce Lo . : A A R e s odeen e * R T I PR TP WLl Gakm e e e = e wﬂwﬁhﬂ-“‘-- o
- - r . . - A e . "
. - » - .o Loaq - R LI - + R
i . Lot - . . u
* . . . .o . .
ol cwe m o g e n e e m w10 A A L. —— . -
; f :
ol s e A s T e o el il P A i “he 4% - A8 - =i i R AT A el - - g - L el T bttt A < s et el e e A
- . . . )
i -
-
...... . -
. . .
thﬁ-n--u- - - WS S - el s o s B ey Sl R R R “'-“\.‘-ﬂ-h‘*'!"ll"'n"-l'ﬂml‘lu*" U - . Al Ay
' e oA -
*
+
)

B A P T A = i S ap e —

. -'-ad..-h.f.r-:-.r L T Y l‘.'!'--r----.-.i.-.-z«l-.a-.-lil-l.l..-_--.-

- . £ 4 = it L L R ] . O T c " .
4+ - I T I TR " N VA R ) - P .o ¥
- . - 1

3}~ - . EER K R 3 - L ]

- “Qru

- R . P
- L. .- - P .o ; cmy s s . i
awm oa roaa om nn . - .o oW -~ . m\{,.ﬁy.-, M‘-#*mﬁ' P ,..,1.._.__, "‘i"- - ald
. . f \ . ' P " ik X ¥ -t_—--i-.'!-.-_u P
e T T T A T [ ;- B ] -ti 1?-,4-44-- PR - S P
. . Soa e -1 S L a - A T -
B e, R R SRy P - . 2 { 1n-.o. -'":'li;i- . .
?—----u--u-n--w-unu;--.u-..--..----,.,—..,_. o e e, =, A, Rt don A S, PR E——— sttt sl M mary - - - oo i
b
Lon T -

FRARE Y ; -?*-1ii§i =5l

" ..,,...a.._..

" om
. -‘.-ﬂ.;a.-f
-

s £ % " Faar o
- AR IR . - .
R L 'l'llr R
- ' * - o~
{!, !I;i PRE TS RN N
i mdﬁ-AA.q. AT
% . - ‘ .

-
I
. .
B Wt m R L e e s B MR RS AR Byl Sempnar il s e e 1 ”--.-1.-.-4.;. P ’
H
'
A ' L PN -_pe =
bl P .
- . ) . .
e et i B i o PR N o inflaay A A P W 8 P
LI o . . -
. e . " - . -
" e m .. p
v LR . . - .
i . - LXR O P : [y - - B »
el LR ] oA - . " . A '
''''' ] IR T N, - e - e
- A R b A ¥ [ “
. & :i,_. PRI PP _ Q_ . i i
- .} L P Y URE Y - 1 At Sy Pl - - PV A P iy
1 TXqE g B I A S X R ] Aoy spiivar
alinlals e k- - A Dy LIS TR e NP LT T S - il R Sty il ephy o
-
A RS




\¥

ANk ) S I Jlaialu 9 (5233398 w2 pad 2 Aalpashs Y31 ) )2

olfialo 3T 40 (5 piud ek sl e T ki :(Y) o ylo Jou

TTE OYEO|RAL OYyE|l ORI O| OyvEol o1gd
— ~ - : < i TR S ' £ <3 "I I £ 3 ¥ {
‘9 e 3 &, K :3 <4 3‘ =, 9 :3 3' N 3 :}
- Z o o o) )

3 -3 i .i -3 i i -3 > _i
3 3 S 3 N2 3 S
n ) )-
a/yxy ¥ Ax )+ A Jo! Liale! ¥IAxY e F Jol Stales] V/oAxy T Jol Liulesl
v/exy .t F/rxy A ped yhules] Y/ox\ e pgd Lhulo;] F/5xy T pyd Liulesl
VAT $/vaxys A Creleo ¥/vaxy .~ e Sls ¥/ axy.v K <
by - — . — ¢ * 4 . -~ . * ¢ . pr— + D 4
[T A S N S A T T N Y N A O A N
9 E S ,3' £ 347 .3' = 3047 .3' = R
:,‘ = Z .l 3 ay 3‘ 3 oy i 3 ay

3 S’ Q :3:. ::. 5‘ :3:. i* i :3: - 5\
£} X N S X %S X n

)

V/Exy .8 VAXY .Y Jal Sials)] Y/Exy A Jol Liules] Y/Voxy . Jal saale]
/Xy 8 Axy.~ g3 Lulbojl Axy e 293 LHiulsjl Floxy .8 9> ialoj!
Y/¥xy. 8 VExyeY Sl Y/vax). ™ CpSlee F/5Yx) 0 Sl

CiS ) XRD sl afl f Jols ol 5 (g
Y e Al ol s saad Ll (Sl ax
—lades Lo JsSdge g rost Y] 3o cle 4y gty )
| ool ls abl o Lal g (595 9 plazbls )5 O
i Aol (Kl 48 LS) ansl sl L XRD ilojl
o3l (Lt () ojlad Jgaor 50 bl (oo () ©lp> gl &Y

o) 83U

S A g

Sl La S (pdde sla Ghalej] ol dulia L

ol A sy e otnlitie lyige L5 o 7 LY (sl Canu
S BYY 5 VES SV iy A oyt b Wndigas (s ppivdois
S8 4 ol | e3se ol b o o ) S
096 9 Sl yil g gty Slb SLS 0 45Bg> &Y
g dlped 53 39290 smosL Yl Gl @ da g b > (455,13
{ Mitchell, 1992) sb caus alpd ol 4l jeSusg 4 5

bt - o -

dwlo g o) dwle S digei 2ae VY Sliwd dalllase ol 5>
Slysol (5 Sie 45 133,8 ((6dy 39 sles] o 5l |
A1 040,85 1S3 (V) oylend Jodo 30 ol puls o lastial
LY a0 ol 0l 03y Lt Jodo opl j0 a5 4565 len
L Y/VOXY e Aem/s (g phadets oo sl digin wy, S
cblis ylojl dlbtusl ol p jlde opl a8 Abl o 4yl
oy &S (U.S.EPA) LS 0l jo2S i bos o
38 L g iy 8 sl oo )3 1) by (6330903
ol gy Slgs 0 g 0390 JguB B8 43,8 ka5 > YxVe~em/s
» cpaen (Rowe et al., 1995) 33,5 adliwl gl iy
by sly s piideis phalejl @l AP ) SB ogad
3,6kl 51 y2aS jloms a8 dmd o L5 1) V%V eV em/S lade
odlawl 3,90 Y 10 Wlgi o 1y g 039 599 00Dyl
o S pddel o pd LY (gl digel (ogad > 3yS 18
43,8 s ol gl F/PYXY - 2em/s il s pdel Cwd
o9l e 8 b oo 3 (5uideni Jlai I (S i
33,5 o carge by it sl (o9l 5 03 o 51 e



Y osloads (wliad Josxoe dlxo \&
o) S Dg0d 595 9 Xray asle 3T b 3 (V) o ,lods Jeuo
4l ot b glnn (g, diged gLl v diges iebyo (pw; diges Sl WalS o digas
(0 yans) (/0 yansT) (0 il (0 yandST)
d=15.74" d=19.64° d=14.5A4° d=11.64°

Ay e Lilgi oo dol> Llgj 8 gla Jore (Sl 3)90
At 9 90,5 (698 S oguad )3 S5 lallas
9 Olie) Jesd jl (oo sl Lol plosil cgs o
Sl (ol ol ST g J S jolate 4y ]34
Aged ol g £95 3 plgi e 1) AMB] ol odes Jle
S I9ed cad @S5 2y o)) (539500 S
i bl > AMal g elsl ds s ol Jlec!
Jeslos g eMbl.cuwls dbgxe g ol&itslasl 4 4 9o
w9y PLEEl age b SB (6 p0ded5 1 Pe Jolge
Loy (pdgdens Jilas dy ) (ol cwlio
3,8 o

ool 0 a2y L S (6i0368 Cupid g puis
SE () G5 4 bgiye sdes job ) ilpud (plond
B3 e s BaEn5 ol 5 4385 bl s ca
L S Abayly oy Sl a0l 5 ALY culis 4S
o= 9 55 ks ell )b gl 0365 (552 3y3945

2 33390 (V) 38515 b s 4> ,» (Mitchell, 1992)
clale g i o (8) SO Slied el opieS 4l
§ Yy 4 ol Cwli s il 2.8 (C) Jl—ws
riS SLs ol 5 poe Sl s 4 6 i
el 92 (IR g0 )3 diges lic 4 35
4 90 A0V Cuwls gty padw ygs b dlyud
L2 0oy (s pigdeds Slulidl yy ogMe g ail jals
D95 (5)5S 5 9 Lol

FaY SULS a4 gogy oy SLS VF- VI 0g5-0
9 oMl (w)ed) (aliosd SV ply 0 1) o Conglis
ewlio Jo)d amd o alS ) SB 65003485 )50
a9 sla ol plonl b g e 1) ) S
5y Y oBSloyj )90 13 (6 did9i Altuse D)8 yuaes

5 YNOXV e hem/s (g i pdedi culys 38,8 a5 L,
> L5 g L (awsin sla S gy V¥x) - em/s
S T S L R X W U KN I P VU RPN
9 /Y eme Sy a ataie el S o SO
oY colius a4l (58,5 a5 5 b oS asl, o +/- +Fom3
)‘ Ql)f_._.ﬁ U_>9)D- o> )'J.En U «wl Y M 294> 4O ’ng
2 9 Onle sl 095 Jore dbo poe Jobo )3 ola Y oy

Olds (V) oyled Jodz 53 0ad (8D yiolie oS dgS lon
Y o dlold ol Sts Mol ) S winy s
Ol Cnl 0355 10s5 (d= VIV A) 7¥D 390 agl s b ot
2 iyl 1339290 lmoa oVl 39 85 ay e o |y puuis
Ot gl il b e ) Sl ol (59 5 (lass L
9 PP ~ Ul g 4S5 lalllas 5 g5 e |y (Sl peis
&9~ (Raussel-Colom and Serratosa, 1987) Lugl s
SlaY o dlold Olynss yogas 1> 3905 sanlie 4385
L oohingy i ol adl, 0581 VA/SAD & VV/5AD
9 0392 adpe oy OIS oy > O (e sl JsSUge ol
Ao dgdn 3> siemy ol gl O dold 158 Lo go
{Fang and Inyang, 1996) »,3, .

ol

(3—2855 )l 5D ol el cwd a gl el ! L

) yo g L2 aJ_S._:_YT ol L blLs,l Ay L;Lro.)LQ.Z'_..."'J.:.)le

Sl ael> ulj slgo o9 sba e 40 )Y (5 XD g5
:.Db)fu.n

P Syo ALl pideh gla lejl , aSs @



10 Siigihs L) Sl T Yleidln 9 (53343988 w2 06 p2 Aabyasd K3l ) )

oEiolol 13 (giame LBl ils Sy slo Saclue 5 L0y

33,5 oo sl g S0 ya8 g olRA Cunnj laies

oolaiw! 9,90 Qabio
.O‘)@'amb
Bardet J. P. 1993. Experimental Soil Mechanics,

Prentice-Hall. Upper Saddle River, New Jersey
ISBN: 0-13-374935-5.

Bouazza A. & Van Impe W.F. 1998. Liner design
for waste disposal sites, Journal of Environmental
Geology. 35(1): 41-54.

Christensen T. H. et al. 1994. Landfilling of Waste:
Barriers, E & FN Spon, ISBN: 0-419-15990-81-
0419159908.

Daniel D. E. 1993. Geotechnical Practice for Waste
Disposal, Chapman & Hall, ISBN: 0412351706

Fang H. Y. & Inyang H. 1. 1996. Environmental
Geotechnology, Technomic Pub. Proceeding of the
3" International Symposioum, Vol. 1.

Mc Bean E. A. Rovers F. A., and Farguhar G.J.
1995. Solid waste Landfill Engineering and Design
Prentice Hall USA. ISBN: 0-13-079187-3.

Mitchell J. K. 1992. Fundamentals of Soil

Behavior, 2™ Edition John Wiley & Sons, Inc.,
ISBN: 0471856401.

Moore , D. M., and Reynolds, R. C. 1989. Jr.
X-ray Diffraction and the Identification and
Analysis of Clay Minerals, Oxford University

Press, New York, 332pp.

Rowe R. K. et al. 1995. Clayey Barrier Systems for
Waste Disposal Facilities , E & FN Spon. Chapman
and Hall, London, 390p.

Raussell-Colom, J. A. and Serratosa, J. M. 1987.

Reaction of <clays with organic substances.
Chemistry of Clays and Clay Minerals. Edited by
A. C. D. Newman Longmans, London : 371-422.

o ol )95 50 glofsg cunal | B0 ol iubsy
ater il (s lar e )l o g (yilg 8 4 S (g9 b
1y Lo oY sloxe (gyinadei syt ,3STas U.S.EPA

Cawl 83,5 s VXYY CIMVY/S
Y cdle gy culie (SB pdlas o Cugiy )
o ogdhe 45 A3l o (ihigy 5 iige (sla i
dlyd 335 (YL ©)38 )b elas g o (6243985
31 wlo Sl So yolyp 3 g 039
99538 ol 5929 Ly (Fang and Inyang, 1996)
a5l o8 sl Jore o Ly Y S o Cuigin
b3 bg)) ) (ol (o Slaagi g paas
aS (V1 asle 55 aush) Juopd WS 0515 (s
o ) (Egan gy puY Cund BaioS () o)Ll 3)90
Y5 4y 2gad edlitul o83 sla v 53 lgicss
10b o)lgen aKis 4 jp 5 g YU Al (355 Cud)b
o=l 395 03,5 &) g odngS (b () &Y oljen 4
LY S Gl 30lo 35 eguas lis Dy90 j duoy

g (Fymas sLis | g petlo o b S

(Mc Bean et al., 1995)

lgawiook
- American Society for Testing and Materials
(ASTM), 100 Bar Harbor Drive, PO

Box C700, West Conshohocken. 1997,
Pennsylvania, U. S. A, 19428- 2959.

2- United State Classification System.
3- United  State
Protection.

Environmental  Agency

S ) il

b aS 23byy Lesize Bl sl oleial) 5l dlusg
S905 e 1y o) sl (Baios ol )3 395 @3 Sl S8
1) ol )8 goomtily (ald o GBI (65 en 5l 5
I ege 1y ) basme 5 (SiSSg5 slo phalejl g2l &S



