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ACRONYMS

ACAP Alternative Cover Assessment Program
AFC Alternative Final Cover

AL CD Alternative Landfill Cover Demonstration
BCRC Basel Convention Regional Centre

BOD Biological Oxygen Demand

CB Capillary Barrier

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CCL Compacted Clay Liner

CL Clay Liner

COD Chemical Oxygen Demand

CQA Construction Quality Assurance

CQC Construction Quality Control

EIA Environnemental Impact Assessment

EIA-R Ethylene Interpolymer Alloy-reinforced
EPA Environment Protection Agency

ET Evapotranspiration

EPS Expanded Polystyrene

FIDs Flame lonization Detectors

FML Flexible Membrane Liner

GC Geocomposite

GCL Geosynthetic Clay Liner

GM Geomembrane

GN Geonet

GT Geosynthetic Textile

HDPE High-density Polyethylene

HEL P Hydrologic Evaluation of Landfill Performance
HW Hazardous Waste

L CRS Leachate Control and Removal System

L FG Landfill Gas, Including any Volatile Organic Compounds.
M SWLF Municipal Solid Waste Landfill

M SW Municipal Solid Waste

NA Natura Attenuation

NM OCs Non-Methane Organic Compounds
PCB Polychlorinated Biphenyl

PET Potential Evapotranspiration

PI Ds Photoionization Detectors

Pl Soil Plasticity Index

PV C Polyvinyl Chloride

RCRA Resource Conservation and Recovery Act
SBC Secretariat of the Basel Convention

TDS Tota Dissolved Salts

TOC Total Organic Carbon or Total Organic Compound
VOC Volatile Organic Compound

A el Jsall L ol 300 Jii g g poill gl Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

danla -

e oY1 3 ol 1 Ly ) peal) Ul e 81 A ) I e Y bt s
s p ) Bl s e 5Lt OF iy y (DU Low g Bl ) 0002 3,11y Busl) 3y
OT V) AU a2 Blai e o (281 BsldaoV) coldad) piszas o) el cgms. ) 5 i) ol
A 32 Y ) el St Lol 13875 15 2200 adis 3 el 5L Y1 Lol y adl olns
i ad ) ed s gy adasy aslad] aalSS ol ey ple ad | cond dadiudl olladl) 353
) B b at WSse (38 ngwymwijyu;uyi%@ﬁw
Slaanad ¢ L] 5 o O oadl Jo 5,0d et ga L Gl ola Y1 b glesl) s I Ol 0L e,

ekaodl 11y Slegenadl wo 55 ALL 2T 31 G5 e LSy 3 ek By Bbley ST il

VN PR PRSI NT U I [PERPRCN [ SNONS: [ oN| QTR B SOOI [ W JE S B PN 2 S
ot S e ISy sl it Of Cg o) bW bl olllazl) @ gis s 5 )Ls b arenad)
G55 SVan g Slall e fady (S10Y1) 65 pemad ade Gllas OF (Sl gag 5,2l Olaal

et 3 oSy 5 0 Slelam Y1y SLL)

(SO S R g W O B Y s 0o Up SPe ptg I SV CCA R V- SOUROPE: [ (A YOS
Wa}ug,}e‘ms;qw\w‘wwﬁ)t@\ el Al ey Al 2 Aed e e

a_&m/\jsj_b_mot_”,w\wuai,d\Qmwwwww@;%;wgunrw
L) e il ddll e o8 Yy bl s ol 3285l ada L Clak) Supis GbUL (3 W8 dag L)
eadd) roonatll B U el =Yy Bl ) a8 et UL Bl des ) SU S e O e g

S S RSN

Sl y ) Ol glast g Badill o2y Gyl el AL (6 U ran Bty pLdl B L) 25 0dn i
e i) LBV e e et e 3 S0 Sy ) 5y 55l 2kl alilly ot

WJA&SJ@JJQL;L&J\J M@l\lﬁ.@l\d)\“ﬁ“L}JQA:J\ZJQ.M\ﬁfMuQZ&;jJ\oJ@Wﬁ)
i Al i el (e adlally & slaSO) wleliall Calela) w.\.&.@\&%@jﬂ 3 el oplal)
lladh 505y slan 815 o elzi] ol et o Jadaseny Cazgll Cn S o g2l g Lpoonan y L)

e S5

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

g s T om bl (6F 09 Basie BT NL U Bgny 1 ol 1550 odn (3 Bl Sleglall OF 18
oDL@%@\Qb#\%;;JW‘QUW%\\JJL’:MJ:\W&&S&U.wjaéﬁdy
LAy )l

éjl_bnua.ﬁcwb‘)@ 2\_5.:3)” OMJ C)L@.::-j}' )T C)Lﬁjl:u LSSJ ZJ-LE.U Z.C.A.LH éub QLMJM.U JL.Z.? .L;)
BeUSIN (533 o 0 ) izl (U] g g W BS L) i Yy Bl 520

el Cilaa) 1 -

o Y ST Y oUlazd) oY) ok g 5 b Ll T bl et La addl) 5L Y1 b glad |
T 1Y G s al Y
342 Glad SLLEd e k) el 8§
234y oty 5 sl i)y Lo o1 25500 8
Sl sy @3l e Ay 3 LSS ) o plasanl §
(et i) ot I AL a8 ololl 2o 35 k1 2l §
oloeld ie gl s bl Bl §
Ala L Oyl e aoal) el g @01 ened (el ) sV a5 e o) ) s 8
O pondd ey ezt
alS” ity L g i GOEY15 by s o
Iy ol 2 DU a5 N 8 5
B BN > s 5 ) plasnY Al ol

w W

dnaraatl) galal Y-

Al ol e o) U Bk ST L 55 Gblas (3 083 @810 o oYyl 0 Ytk
Vot sV 52 8T K Sl 3 518 1l <2 ol 030 e ol J gl Sy el
i) o ol pay (DU el o ) g Ll sl g o K21 BOBY) JIST e (S8 T
b o Ameall ) caasl Ulas Led) 18 vonadl Sl aasdl e B3date ol a0 e B kil
A il g Lhai 5y Lladl g anenad s (59 wa)) e O 5Gd 5 ko) lladl ) DU el

(Leeand Jones-LeE 1993 ) -l i o) gl pllad) Jazd) Lidll JLaeVl (3 031 L)

S ) el ey bl et eglin LBy ety o8 ) Bpeanadl) ol e S
4T Y L pize 1l P Bpwdidl Bl OF s o2 01 ey . (Stephens and Coons 1994) «1sY!
2y Jib a6y il LalSs W) ) BloYL ST E e ol adi Yy dei b 055 Lobale

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Ol e g ab aals ) @l 5 bl wllaal) i) 5 sY) 5 3 Sl JI2 (3 BDes Saalas
o o S e sl sl Y @ ) Gk (Y ey J5k a0 S wl ) Anlh) aeaid) ol 5 el
lm dagho 5 2285 43 oy wLLad) 5 50s) Je &8

LI (T B L oo P S o ULV [ WU Qg U e T R T
ol am plasaal Bslely %wa@\M\JWLSWQMJWﬁ W LS

ALY G e o ) b ool el &) ) b L o ol las OB Lasas g
I SOl )y B wib) oLy 2dasV) gode ) e 5 L g b 1 oy by e 0
-1 s (Blight, 1996) Ll ilts a1 51 ¥ o 5 Gt ) e 5 23 o ol y L 2aIS)
e L Radse 1 31 ) W pel) Bl Sliall S das iy aell (Sl 15 sl §
UL e e Sy e I 335 3 oSl (U e
(QU\_;JU@_;JJ\@J,MK)@m@?rmngwmz&@\ogw\ym 8§
S g atd) S o ol 8ol B ) ) (3 83 1 sl i f s el
3 a5 k) L pad (olladl) e Ll e stid B8 )y olimud) U UL sl 8
Lot IS 5 s LSy 1t e g1 a6 8 Y L s bl
il 8 gt > Citeas ) ity a0y jLaeV) (3 o) et Ll e Canas dl Yy 1
Y asla Y AW aay a ) Ll =(V a0 Wil O ) sentt DLW sl 0 221 515))

Mg e w13 g 31 SM

(el aSall) cd cdlaal) VoY

P e I Ry P e e e P e PRI LN QP ERECE O KY
L ST il Slasl oW1 3 g 0 e sl e e o e 91 e T2 1,0 ¢ )
izl & e pal B e re ¥ LS o Wb sy e O et U sl BLG ) 230
Sl Lo 87 Ll (el o Lt e ) 8T of gt (V) s 3l old 250
SIS e sl 1S L sbana ) of a3l szl & al) B b sler e amlgl) Sy aslil)
ool i e ll 83 gl g 83 o o & A (3 sl e e 015085 23Uy metdl b Gaally et ) S 5
JALel sl g i 44

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Bliiucall 4Bl ghaliall B WL cjflaa Y-Y-)

o e il e (3 40 &l Ll ) Mo OF (K o) Ul 28T 0L wile ol 31 dls
0SS sk et b b Bla e 2f ) b OF sy LS .lwmcajh OIS 13) putnie
e ol UL U S e I Ut o e a5 ol 3T o ey LA s BV (3 als
Q_»L%&)a;tkaﬂ»uumh';c@sﬁgng&;,\,@;i\JTOSA_UJJMU:A\ML%;@L;UZWU
e 5 S ey (el g 3 LU 1 1 2l O3 (el e ) LI psbas
ke Cllas ¥ LWLy et e 8 55 OleST ey ¥ ot 39T e ey 6l

OF s Bl 2l DU U (3 dewtidl SLLA O (Fouri and Blight1999) (» S ve 5 5
i abail i) e ot Y jhall a3 () dedaie 5 B Bzisie 055 OF S et ) 5 S
e ) 8y s

W A I Bl ST S o 5 T LA i Ol o LS
e 55T lngin o Lol Gl S 81 e it Ul ey il 2 3l (b))
slezeV an GLUL G5 (3 e 3815 Zalaily Sl ol AL Gl Lo Jalodd) o 5 050 ni g
sds bl Sl s wlse 3 DU U5 ((sedd 2 o afliad) ) andall plldl Jo

Ll

(Aadigal) GBIl ) LA pigh cdaall ¥oY-)

RENESYUPPLTIN PP S PSS SN | S 3 U VPRI | | SOV
SR i\ S A SN Y U 6 Y U SO [P WY 0 G U W PO SV U
%Y s—gb ool ol A o b WL T T gl e () ) by a3l ) Sl
NSRS L Wi PR/ R W PR RS PR PN |

o2l slad e 0 S ol aST N wldadly do )T sl ge e dmnall 8V 230 ddsie Rkl 3 ) L
e B S e W pide y B gles I3 g I o) g gt o 35 My e by (e )
3 sl e e ) 5,055 23Uy skl Gaally et ) 0y Sy g oY) 23U ol oolida
o3 B3l e T oy ey B 2 8 et e 2l L) il 1y 33 1 3
N e Sy gl 23U 25 ) Rtlila oY1 Ol A iy ST S (1)

S o A 3] STt (3 et I O S e OF p Jle! (6 lin OIS 13 Lo Al (34
A Sl i O e ) ab sl e WY .%TWJ;M e &g aif St e M et ol
sl @ e Y el e e (S (el ) el Sl Y ot Rl e T

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

cilial) glalially dalill L) B L Gl ae avasaly Aaldd) ciladl au) ¥

S s ol e Smd B Slell k) B $S Sl S B0 5 cal il ae
o 3 R S BaLa ) b ol S i U181 a3y g s o Bl Bl ) b las
ooy i U 5 3 DY) i (3 Gty L) g Bl ST ) i 093 Rsliall ol 8
SLL e el 2 Wl Lailaie wladl pa 8,080 SIS 5 CIEN (3 el il el s OY1 o
SV B Bl i I T el w1 e 0S5 L B3l el A e 8 el Bl DLy 2l

ke Geoy Bty UT U105y Bl Bl U] 5 ke y pponadll 5,05

s il S (3 Aol s bl Gl e alsal) deT e L Al (3 sde Ols g U 15
.(Al-Y agouti and Townsend 2001) sl

il Bl e Bglaie s Ademe O Ll ol o) g L) il il e ool gl S el U3
1 33 gl 3l BJlab Ll el ey ATy lidanaS s ¢ Ui 1Sy
A sl U bl k) oy ) HELP 5 (Pollute v Joe) adlist g gl e pltinly
Ul plasca¥l 2l F (ol

(45500) cwall Jikally (HDPE ) 3t Jladt il — (sl plosnan 5560 iy Lol gl a3y
Uk s GbUIL LU i eas & Bile 2has s o p ¥ o))l YI 2l of el y oy
WS ) a5 sl 3l s (T By ol L pdssees OF e ((Lee and Jones-Lee 1995)
LS (o blall &l ks 2 2K add 3 I Gl dslazi s BT @3l g sLisY ol polST )
5 i1 3l ) 628U Sl e s O e 2l 2l 5 2 ol SbslasVl o SO aomiian
v S i

Conceptual Design aladl asaaill £

OF Y g ol oenad) ALaladl B! s ) wd bl 2o s ] e (65005 el 13 0 LY
bl 3sud ) Ol ety Al pules o 2 U el 2 Y1y Bl ) ) sad) prenad) Cazy
Al da gy slte] plall pponadl) oz 1Ady Lol5Y1 Olaal 334 5 aadodl agdl 481 1y aadly clasy)

sty c;l.';)ﬁa @.J-

3V g el Sladall ¢ 16T s (3 L il el plad Bdad 2o o lellad g I s OF Y
A e ial S ol A el

= o) sy a3 e (e aladl ) kel ala U S Gao s Lol olg a5t OF WY
ALl o) sy OF iy LS, JSST pmnadl) ol o5l el alazl jsLally (geOtextiles) asbio

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

mlaes %JA}AH c;\.:.«a,zs\ S5 3 U el d“"'”%“ N (LCRS) @-»:'J-H U‘ji)@ng‘: (Uﬂ: o
e ) 055 Blasl U] Jso l (LCRS) pllas oSS 2480 laty L ol
LMHTM;MW}QLGMQ@(}w)M) (LCRS) (Ué.ﬂ (@MAU.GLU»J-N)
.@A}ﬁj\ J")"TJ Ql:’u,bl\) M\ WUTJ 25}\.&}5\.’ C)LG;) (Uﬂ.a.”

J_»yuxout;gv&d\(uﬁowgg@\a;w@u\DWJJ\L;;rwﬁma:l\Moij
iy el bpu)d;fymgf&s\ o Ty g Alol) SBL WY oDl LT ol s
A ol ez

it A el Jsall Lia o i€l Jai g gyl aal8Y) Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

M‘ < ghad ¥
i e e (3 )] plall sl 20 50 U1 B ) il ey o B iy o B3Ls] o Y
S L) il g @bl e 28l aken ULy et el e o ) Al N ay Lo el
&Y AL Qu}wy;&mﬁ»ﬂ Wlate g dasl L3 5ol e 35,0 ) Ml
B _hadll il Lailad § cilia g ciliaS g Al gl Jara V-
3 LSl § L ALS 5 5 bkl Ll Wy e b gl g 53 g bl UL o) o g2 OL) s (0 o 301
S5 wlialy Sl o b e el 2B, i OF 280 A ey Lo 2l 3l Lo )1 2dail
Sl b e e sn s Bl SULE 20l ga plisaa VI Sl i)y L3 el L)
¢ 5 s 3 pls bile eliall ) gl OB e 2iay s (EU Environment Agency 2003) s,V
Citna Sy o $ S8 B g g e Ol da g b SO il (38 bt oLl bS8
MlSCas o 5, k) i s o 8 el L)
- & (Misraand Pandey 2004 > ) s ¥ 1| wlladl el iy
oSl o 5 sl aedl e U S e 85 1S 5 Je s edy skt Al oLl §
el ot ) ) e AU ULy 2l LUy SO Al Sl e g
(PCB) 5, Sl sl Ll J gl il g e 50l LoY) 3 il
QoS g pden e L ) el olianS g gl sl S skl Latisy 55kl aav e ol §
st )l ods e il Olally (AU ated ) gl e obladl a8 o f &y @y S
Lelis Cias e Siab s 0L 50 25
L L) amy 88 a5 sl b U faidy by skl b oLl §
(501 5L 33U o 5 y3Lall 3 i) Uil o1 3 ) )) il
) V34 5 bl 3l oLl BLs) ey §

P Bl deenal Ol dae L) il pld
LI 3 shs d s IVl il ) el ol §
B sel) Bdard) lhee (3 pasans B8 Gy UL 1T r s 15V R0l 5 bl 8
gl
UL el B bl sl slasl 8§
Jaldh LT e aladl &3]
B g Jortdl Sl | Je Bl g 5 5
el e Qs ol mn o R 55 o S
et N A e o] Sty Wl i) W5 Jutas OF o okl ol e 302
Jortdl sl Lgnali]

§
§
§
§

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

i) llate e Bl ¢ S S s
ogumou}{u)@;\;@\;\tﬂbwfw;{T@;JJ\aA,.w@,,dﬁ
(s Y1 U 1) 6 T L 5T s pllad s B 58 ka3 el 1Ll any o 5
b 580 pb SNl &g il 2 5LeSl atliadly ¢ ) o ale SLL) J e o
RERIURPANY
U bl 83l e 35S Lt oz 8 Sleond) D5 s ¥ )l L 2§
= U ) SlaedUly | sgeall clawVly Ble A Caulad) o) e Ledsy sl 3 Lgae alsd)
(QO%

w W W W

da jilall ad) gall (o Cilaglaal) aan ¥-¥

Sl Sl oy ) BLoYL Azt W11 e dhall o3 fepenadl Sloglall mots & ey aa o Y
o) Ll 8y o 501 ] LU 4] Dol e 1) 00 ) e o] s sy 0
o AN gl 350y

e Jo kol S5 ol gl Bl gl adl aslal] ulas WLl day 50 0T Y
o 23 gl At

Ak ) dond e ka8 Bl )l o ) e i e Bl (s iy Sl 9] e LY el
WY1 a1 )) 2ty 2l laledly lllasll e 187 5LV lal) oSary (Y7 & Laaa) il
(0 e sty

S bl s e

L sn g a8l gall 3352 gall g Bl dma ya Jail A das) V-Y-Y
Slon Iy G ol K Slaemll g Aol DL W 2y Bl 1850 oY1 Do) = g5 L Bale
s
Sy il ekl il an il Ol LU glad ol g SO Dl ) el s o sl e 3 ST
J&}w&b@ﬂf}ﬂdﬁﬁ@| oSN Al bl du\mwwﬁ@ﬂw Y, PO
DA Slendly Sl glall adaaddl w3l Wbl dlay 5 Loy Bedandl sl (U] w301 e

P) 30 Cn g S Slles s dage w8 Lok 8

("CMJ;H W\JQ)LE.GJ)J}

Ol ol g3

§

Y Sled) n gy BN LY gl ol 2 §
§

P IP AN P DRSS I U >

A A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Gn )5 52 ilaslaal) ey Y- Y-

6 mb) A alie a5 el 20l LT sas GLUL (3 % 31 e Baetl) e walaill (3 oLl 38~ 0)
LW = Sl Ve sud Sl rall e b by asb Iy 2l LGy, SU
O 3 A IV W8 ey o cUL 2 ) Gld ey s 8 > Sl ) S (o) iy
) SNV dae g gb g SU dgel) o Al S anS el e Sy e LegelS™ s f sl
A ) b

AUy GLad sas GbUL (3 a2 jde ey L) e wdge 3 Bl 25U g ol o e
Bl il Jalaall o sl s ol s o (6 s Jan gty Ul Sl e (6 s Lo e O DL
& b 2o d ode 0T Y] 2 )W) e o (s 5 2l ) Sliiedl Ole 3) o5 ol 20y e us
O 3 am i By Syl el F U (3 J il Gy Loy il il e U (Ul Lz
Slllate o o ) e dndll 83 g0 Goaadl aadl 231G 0T Gt 2Ly Glad) suus LU 3 s
@ bl a3y (Nichols 1987) 2 4 & sb 5 5 Ul G o Bime g b o S5y W) 3y id) 52
5\ v )8 Blesl e Aol y O AUy Ol s UL (3 el 37 daliey 230 0
RELC O PR ST g ST A PRI SN P

G DY JlaaS om0 el e aad) aaladll JM LY e 2 s 0F 1) asady W s
g2 a2l eVl 3 d=Y) e a0 1ib 4 (Striegl and Prudic, 1994 and Prudic, 1994 ) <t ;U
g e e 3T S 051l 23U e e DU BALY LSy Az 55 ST LoV el
Lk s adbie 3 - al L)

o Aedly desast by o S L JU 051l gl By el Foad) SIS Slles alasaa) (Ko
b porl I i ieatns 18 1) BLOYL Rdadll 3 A e SLld e sl SSR1 lbasd 2l LAY
O s SOUUE o) oY pltsean V) anils Bsde 3512 EPA-HELP (el 23 sadl sy ol pdl ol ) o
s ol sy o(Schroeder et al 1994) auledl Sy bl b akis 2alail 1) BLoyy SW
Y LA e e ey AU e bl lesal) CLb ks mBge 35k oLl
sl S 2 b oy 2 ) it

LAY gaibad

Wy a5 0,58 Y Uy e 2 pomnll baslpad LWLy ol i o bl S Bl O3k 50 3bU
WS el Jodl 3 Ll Ol Cmdll e ag L il e Bl oY1 5 5 0SS L

e 5 Gy g 5T 00 108 Ja (3 A1 0B BT ), s e Y Bl JUH a LS
o)) o @511 o 018 JST Y1 o et (S Jes e 30 Uy 2 1y dazall LU (3 W81 ol
SLadll Jomd Lz Yo o a2 31 e

%Y+ e I B Jolan gy oo 6T V100N gl OF Y (PI) &1 w1 folas OF o 02 )1 Lo
L ST B wir U Bl elas I3 & 31 eead Lkie . lgd i) fasd) vz 2 1y 3SCileze eonas

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Lt el S0 2liads 3305 s 0555 5y S Blee ol Lna Conmy S 0,58 4B i
o ka5 30T Ol ¢ el ol § S ol s 0SSOl S WS el sl gy

s

¢ Al Gulady)
e Blas (3 Bals Olsaz Gl 5 SRR gy ¢ )y Gasll e (6 peal)l WY1 ol ey
v o e Gl ity el gl e Liadl 150 08T LIS (6 peall LYY L sl sl LS
(1 ot 2T ) s el L1 ] Gasll s ie w3500 ) Slsel 55,0 a0 0 U0

A sal) slual)

UL ol Slllazey et I wead ol et Lo pedd el ) (e a3 1ol 5 b S5,
Sz (Ol ) B Jiay o) 5 S bl a1y s 1) Uy ) a8 3541 L
S s el dmyy Lo pull el e Y Al o UL ede S (Rlilaszal s 30 ol oLl ae g o0
DUt U Sy iad gt Vo (e e oLl ot Rdate e Siab plsel 0 (e e i b1 oLl
A vy OF 55,0 e g Loli] Y1 2ol LS ) el Apdond 2881 20 ULy izl
A e L dage i 2l 1 (5 A e ekt oLl 555 ol g 2y ol 33 e U 00 ot
STV ) s o ale (S8 S5 Y 8 a3 oLl Be s Of 25 (Gl plad L dl 3) oY)
o o Je aml ) S s 1 b ol e 6 ) ele o il sle 8552 aoldhl il plas Y L

o) pladl ghan Lad faluddl

Lalial) i) asens w-Y-Y
e ale ISKay damy Bodan| oLA\&MGQQLﬂ\&\MW&LL&QUW\ il 1T o
ol o L s e (S et (Sl T LS g ety ) e
.&_sTO_/uHijqu A lalh ilall gl a3 UL e o 23K s 8 LS el
vo sl ng\gvgxuwﬁ Slbas L) e jlas¥l G FL ) o)
ihar ogll ey sl o AR sl e sl bl e e B3le 2Ll UL e J sl Sy
e e B pmag Al Bk At 0SS et jUaaYl Jsad dids y B Sl o J bl o OF 2ol
Ll SUL Jeisy Sloshall sda Jo bl (S8 et Iy mdacd) ol 503 o lais pmnl dain
Dk bl

(o A) b Jsks 8

A8

) A, 8

At 8

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Llaall Lparanaitl) Gunliall g dpadiith) g olll o Cd i) Y-

Aol By aderdl ekl Y S o s 30 cLESY Bt gl Badand) 10 oty
bl ol s By b o) oloodl Bue i) 85 R el 3310y Sl el Zlandl oLy By (ST e
Aaall (3,15Y1) 550 o ladl ooty & Gl AN e el Ul ol 2y

Site Layout Development g8 sall asaail) badal] j ghat ¢ - ¥
Joni Sy Al e sl 68 pel) ooz Jalastl) oy 350 B et 3 sal) ezl LUl T
It Sl UL ods ma oy Lol 351 & g ols Bl )3 o Dlad LBl Bl i s o0 UL
ot by A e SUL ety (oo en ) sy QU1 i) D Lglinal me 135 slisl ddas
B 3 ambadl o F By bl i 5y 48 b ol Gy by Al o Ol S s ) oUL)
.w\c»by
AL B e S 5 ) B oy b S5 IS JLaSand s 0L e & A1 i ULy aslsy
e LY ol ablally ad) e el Y1 s LS ) sl O peia g (s el oL
Joti il Sty el ilae w8 4o i) (5] 42 aldl) Sl a3 Ralazie 31s] Dbl
e
CAY) ddhia arenai 0-Y
DbVl @ QW AT el g s s
Sl ol
sltad sl y & A Sy gl elladlly 2dad) B2 ey 3l ey 2V (20 Gees b
Sl a2
o s e U AUy eladl) aoy shaly Bdaddl 3 plassnal e Lasdl ol §
N ol g 3 ekl olaall
A hanny (o285 0 ) s N o s (o] b)) Basd) 2501 8

vy Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

w\ Slad) -Y

bl e G b 35 cf @ derenadl Slend) o2l (1) o3y IS8 o

BN L (SR A
g o) . o
: - . J
I ) I I I
I

| T T T

B | 1 l_

: el

o) @i
gleatyl il
===

AU ol g a2 e DU Bl laae 6 ¢ b 1(Y) S0

redil A asadl )
Sharma ) ael) & 3 jaslias y UL jailas g il mlaw Gy by el 35 e e ) U5 dozey
(and Sangeet 1994
Sl ey et ) 5 B e B sy

N3 ok g ol sl §

i N bde W ol3 e §
i AU ads (39 W3L O3l g ol slime b iy B pdas o 2 s e ) sl Wl
B A U ey s 18 Y S s wf;wi;.\g&ffaagtﬂm\yuﬁ@;)\gw|
A e (3 lllanall (ol i e 18 10] sl 56 e 1 n 5 5 ST Wy Wl
(B=R-E) &l ablall pasans ands o e ) 0 35 50 SlaS” s 3l O 13 L il
SUsWoyd (B) e

A (R)

piel) ol gl o 2 (E)
Ll e OF U 2 28 LS Bl elas e el el ol GBLa S gbliald il
Sl ek SO Y bl Al Bl Gy aih Bl e R OF o i = (sW) 25k U
RPWES|

\Y Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

ekl e e e o 5 B e (B) B 1S B e S 2l 3l b1 e (B) ot
(B) B4 Cinnary Slaag 3 iy et )l il g 3l OF jms Bolin Sl Lo dor g o) 0l
P OF o lie ULy s o gy ) pl sl el s e ple e S i 0 (B) wsls” 13) L
(BY) @5l Gy e ) e 85580 oS Wy

& T Dbl y U Ll OV i g sl el 1 o)

Ciliad) Baad hliall cildl cflae B ksl ¢S clyilSa) V) -Y

SN GBI e e Sty 5T Lt s LU 3l Il 3 Wl s ) s’ OY 1
i ) pad plal S5 e slann 1 R3S o 1 s el e 3G AL | paanan g o] s
W ¥ Ol s b & a3l o =lox pom 3l | genan wo iy 5 (W) Gl e o
Blo ol 4 oz @l el ey JW 031l vle g6 E Lo 0 Lo 1S sl ay bngd
ol adall e Gl sas UL 3 alall sl SU sl o) 0 L dsley (s sl S ol
taa s bl (3 s o G s U3 wey (Lee et @l 1995) s b MM UL 2 ) ddand)
b b Ay 55 S Jo bl e 8 0S8 WS Led ke baud duey Ol pa £ AWl (3 R e o neds
ol srg ol U & e o LBl Ll e 5 5e SLaST VUaS) A4 B 15 i) sds D
(Lecetal 1995)2@}%@\‘3@}15@)»g;aiuuf;y@oﬁoiu.{g

oLl A ol gl (35 e S e s 35S U S 5 (S T Dl llas
et Ny &g 18 Sl Bl sW el o o Olacal da 5l 35,0 o) 381 o8 Ol Saus
Pty Ll ol et ) e it U SL etdl 8 g ol SUasd oles Jalny g 52
Ll (338 3 kA Sl U S Jlsl S OF S 3 ol O guie 355 (3541 s les gt
Leeetal ) mill b ol a0 Sllall 2y sl Olagta) Gaw s 095 3 sl oLl les s 3

.(1995

(LCRS) gl 431 J] 9 apand aldii el jslaa ¥-)-Y
oW sl o qb&(&;w:.bjd?.xgw;))ﬂ@.&)\ W)y peed ol S5 00 Ls
S e oy e 8810 5 o ol e i 1300 pllai Jeniny OF Y5 L T J gl nntin bl (Y
Sl 5 085 OF U BLAYL o WS et U057 5 51 deliar (o 2310 Wy ) ailase (3 ¢ i)
338 ail ls oy Sloiaey o 01y slie] pladl et sty OF oty Vg pladl o 5o idast
SO lalgm W gl 83l a0 gl y ol el e WS il Lty et 3 A1
i L ety 8 T (Dbl S5 3 ) sy (3 B 8 Gy LSy Byl Ay B s
e I Wl meed pla (355w OF Y 5 LY st alisd (1) ot U plisizal ey WS

- U
Yo e O 2 %00 1l FUL S B B g o ik §

yy Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

B L TV XY T e Ol a3 5 230

Sl S e dlt O Vsl o s ol i e e sl Ol 350 0 S O a

R P R N . P er s

bl ez 2ol Slisl ) e illan g @35l L godl e %01 T el (BT L 351 0

(B is o Lo idablall 357 Lo ) &

A br SU s Y et I O o Baa SN e oY) A

25 o Yy 0 a8y Bl Giaial) Slae e 281 20 0S5 OF WY ((peid) el B2 §
Lo ) oS0 0l ot gond bl o b it e

w W W wW

wn

et M ALy pend plad AU Bearead) Slel YU 052,50 &Y Bt Be ) 53 5 5 515) oo sl 3
:( DEQ 1998)

wn

sl o5y (7) S8 et ) ndt pllas Jalastl 5t ) plee o § s s 05
i ey g Wl U 3k ) Ol wli elol plaey Jaflasy ol et sdmd 8
e Gl d ) ey Sl (i) ot B s Sll) a5

Q\.\“M e R SUPPRWAR-F T PRCI DU I S 3y Joe IO

S (polymer) adsdl ¢ 5 23 & L aeliall Ol Slib ool pyleay aflasty ol sumd 8
R Oy B N PP LGN g [P A VES P PR VRS PRSI RV

W & saedl ol sl sad (GeoSyNthetic) aslis skt 3 all 35l anldh) olllll sad 8

Pl oy s ) & ) Gl SIS 3 Wi O o ik (6T ailan g ol = 5ad 8
Sl y Slpd

3 oSl 3 el s Bedsn ) (Geosynthetic) aslis skl wlikell ailax y ol sa=d §

G pall Sk Blaodd U m godl ol ad o ol 2ol ¢ Gl ale o O3 L)

A o b ) e bl ol ol sl IS o s s A o 8

(RN ERP-CIRV FPRSHEN]

el y Ol Slidal il (1) 2V ol Y1 ad e O el
g ) oot P B Ol ead o]

Ciaail) s ) b i) 3,3 J s Bonsh pmnsd ol 3115)

sk 3oV adl g e JUI J g ds O e 3 adl

g N AL e i Sl i S ¢l )

w W W W W

\ Al Jsall L b g3l i gyl el Syl



Alall Shaliall 85 yhadl) cildlaal (e apenail s Y1 ALY

Leachate Collection System Layout

uJLG-‘JtCM “-ﬂﬁbﬂ*-hn

X Laan dlaa ik
= Jila gl
~ ALY Ca Ll G gl

Source: P, Kmet, 1994,

(Kmet, P. vas 62 al) gud ) oot pllad Uk ez 3(Y) S

SN il g il o) gial il 38 KoYy

3 o e ot o et ) ol pllay Alane (3 jlonim) ) Baid Sl oo e sl sl S
feed Sl maemy a1 Bsle] o Sl el G et N Bl Sy ) B30 Al o O |3
Msd 5 o iy e ) et 8 o B 8 ) o oy B UL e M
41 oLl % 3 51l e 52

Lossley o plall Bl y bl ¢ sl o Blo BT aneed 8y el Il s ol pmd 0S5 O (S8 ST
BB (581 ol et Bl sl Y1 Lot i) Gy &) ool s

=105 Gt B Ty et I el il S s

(s ) ol 3Lad anibs

i Ay A e ST e BB e 3l e S

sy S s ol s a8

i Al 8lsl wle ey LCRS el Jaod O™ o 3

1] dS” 5 (6 )21 bV el Sliol b1 o Bilaza
Sl Y Jad Yy dead) Gy b fad Lo 5,56 cubW 0S5 of 2

w W W W W W

A el Jsall L ol 300 Jii g g poill ol Syl

Yo



Alal) il 85 dadll kil il asenal Foali ,Y1 A

A i g ol Aallaa €21 F
=AU ol slinaY sl s g et ) i les By e
(Lo @ o)) ) e D800 ol e oS ol i) B ol dand) JlzeW) (3 5 8
ol Sl o r 585 5l Slidae renad) 2L s ) 0V Bl 0SS 0T Y 8
Bloel sl g5 ol o1 pdl 231 L et 3 01 il o el LSy s oS 5 e AN 8
a3V Ol Sl sl 6 ST
ik sl piey o) =¥ (Freeboard) Bl mhw 3 3 ot s )l ol azes Of Y §
B Al Gl gall B
gadigl) dallaa Qa3 o-y-Y
oo gl bl oy ) et ) ik ol 0,5 Of S
L« (effluent) - b Ll & ks Gk G 5o 1) 1Y) i 24 LA bl plas penay OF Y
e o o6 T bl Bline (U Gl 18 2,31 Akl S sl (adl ) o el ) o
) el By (6 ) Bl 3 g BN Gl Slal s s e sl e ) A e das
=LA Sl e e JU o) kel plls ead ey
Gl SV dee 5 i ) ol S 8§
loms B 3] e Ty V) 13 002 Ml ol ) e el 25 Sl 5l x) §
i A Akl
o e (2R ey o U L B ST ) el olally s ) ablae OlaY WY §
o onll SR s ol g el ol
el aB g et ) 55 i BLE] o le) U] a8

Liner System ¢kl alas ¥-¥

il 2l amband) el ol 5 23 U] et ) s 3V el Wi STl Slidase aas
3 ol ) Sl 38T e 0 B old (3 B oLl &gl B3I danas Mgy 3l
.(Tchobanoglous and et al)

e ) b 2l ol ol Bl s g1 5 el L) Al saad) Slas sy 5 ol ct WS
M@gcjg@;o\‘l@uyj .égmmﬁwgwjé,&@mb}mquf
LA A ool jlaeV) el alss

NSNS

(B Y1y o) ) sLasy) Joolis
Skl ol

:l&g‘\ﬂ

§
§
§
§

' Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

il O)yady g W)l
2 A WD s e s ol 01 s
o)l b S el DY) ol s
i (el Bl s OF A5 21 ol gy 281 oLl Sl gie oo e ) 3
2l m s (plal) 0505 (25) b 050 e

i e (4 ) A

w W W W

e eldd s
ek Al asaad o il

Aladia &y p ik

Al e

Z 92 e

Ao Uow i Aaich -
RNy T

S Al Sl
e laa i ) daad
dpis ) ol g A5l BEEEEE
;L.-ﬂ_j" u'l..::':

A i) pla ) edasY damenad) 4z Y1 1(V) UK
(Philip O’Leary and Patrick Walsh: 2002)

Soil Liner Component ¢ il didadl ¢y g%a : Casall alaS Y- Y-
ola s alel e e O dad)) e iy 38l el e dlade e dl d) ol Las OF WY
) akind) el LS s OF Yy el 23Uy Sl lllazey Y1 aslast y S0 Sl 3 )
Sond) o) 1 e SV Clal iy ilonze e Bl a8 ) e (Lol s
Al e e oy el & G 0 BUSU s dsb ) o B e T g

I leal) G
GG e (V) sad w3 §
Clid s bl iadl ol S §
BY e eots Y e sl §
§

%\~ ﬁ)}\JﬁWIICﬁET"J).b-

\Y Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Yoo o3, g 2% ol ndiaad 8
L %00+ (£) o3, JUje st ) ol sl ) §
o LLLY,OU»CJJ:&W\J;Q\:JJS&U,GA‘\“ o) k] 8§

Geomembrane Liner Component ¢shsall ( aglgall ) (o ) sliall ¢jg<a ¥-¥-¥
dsody o N ela WAy e O ll g Wana (o b)) 31 sLaR) it a s
s O i Aeglie ) el sl iy 85 pmill wids g o SO o, sl (3 a5l ol
(SO sl Y e g i) 358 el 5 A
=LA el 3 ot ) e (s ) o2,V slad) ey OF
0S5 et 3l a8 (v 1 0) Sl (HDPE) 2101 Q) ol — ol sled o5, 8
Jt aes ) aslas Sl (3 bl (S gkl @1 Gl Glll e oz pale JLast e
=) 5SS sy tM Clad) suuis GbUL ) el Lgs cbaneY) > of e
b ) 2t O3y ol e Lty 3 ey et I e sl b goe o 801 sLeil 0, 0 Y §
RERI( R
2o ) g el oy o i) Al 1 2 ) e b e o5 8 eleall 05 0f Y §
ey il bl e 58 gl sl W R gliey Lo e 1,06 o W eledl 0,5 of Y §
sladll sy slasy domu
2, eLadl I3 s LTy b Bl el site e S e 308 L e Y §
S5y i el U S n b b we BBz o2, Lidll SIS ol ) 0SS 0T Y §
058 sf e 2SS Slslem Y e Y1 A ] ksl

— o Y 288V Sl ead WLl o =Y bbb 3, 55

8 alas N aeliall as Y1 2281y 2 ) Y1 22850 (32 50)) Bmedall ol gl 5 61531l 504
sl o,V sladll ol s ud

uu sl b (3l aladl Uy ) ) U2

) ool slte] an o) BLL| Slllaze o o,V elad) Gl S

Ao 2SS o g i1 Bl oty eamdl) ol gl e ool sle]

(CQO) &LasY1 53 541 3305 (CQA) &LEY! 53 441 A8 5 Slllass i

w W W W W W

YA A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Ciliad 30l dihaia B (FML) 46l 4pildal) cilibally g L) 40l Y-Y- ¥

st UL 3 (Bt o e ST) Ciall had J9e (3l V1 58 551 A Ol 3 ¢ L) ey 3
A by o Y slaall ol e Ty oV o (3 sl fuad M eihall 3 ) U;M Colad)
i M asle W ol el 0 S el pesanad) el e e oY1 sladl Al e LUkl .
A s SBLoYI e danly 1Sy Sl ) e g1 Bde e 0 skt @zl e (FML)
ol s asl

-1 (Forseth and Kmet, 1983) % 11 asleall oldarall et ) ¢ 1531 5, 2 L Lok

( Butyl Rubber) s blas

( CPE) Chlorinated Polyethylene 5 sl — s

Chloro-Sulphonated Polyethylene ( CSPE ) ol — L s Ao il 5,58
Elasticized Polyolefin (ELPO ) o U cxadi 15

Oikig T kel Dl

Neoprene ;. » s

(LDPE ) 8USU1 s oali) — L g

(HDPE) %S e ol = = U s

(PVC) s Jd ds

slaall L) e lae¥) (3 badosl ey o) s ) Lol gl L L

4 el e glae

SR

S s pgomdl i glie

430 ) 2

2l e 381 53

izl Ledls e LUl adans oS 13 b g a5lasd) oladl Glan Wb oot ) L jlae dny
Merry Ol as g b pay slaall (eSS ) SUE 5 338 oy 3L 5o 5 OF (S5 ) Jas 15
Lo 5 Shia Lkl amdl ) 35U b yop o AL ldarl) o525 S5l e Ol eslaay (129Y) Bray
oy ot (5 gl § ) Sl sl y il G366 pal) 2o Ll ny elsYl el 5l 3
o ey andans o ol UV S p a0 5 )led) Gl slge oy lad) GUE oy 0T (S Y
(Forseth, and Kmet 1983) asli &) wllall Lladly SIE (3 & 1 @b S Jamy s 15 9.5 3)
Ak i Ay By pial) LS 2 Sl ) IS LSy ) ST ol S el s
(adeidl ) &y mdl Olomzl) o dilsd) of danall LS U

w wu W W WU W W W W

w W WU W W

N o B S St NP C I AN AT SRCA R g (RO P e T JURC B
S U e plie 3kl plaszad Sa LS gdess o] Ll )] e

vq Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

=1k b gl el s s OF WY o) B ) ol e
B (ar) jyis

etV ol Cittl) g 3 jesll s glis

a8 e

i3S Wlazal ol

(o) pled) b slax i als 553

w W W W W wW

i 430
il aleV) bl Wl 8

STy U o, o s 2250 0F (Lo ¥ g aledl) el Slend el ol 51
ST Slage alasaly 2ol ol ) a1 B e a6 LWLy 2SS ST WYL Gl IS 20 Lk
Al L1 Lo 58y ad e IS A3 ey s e Al IS 3 ol o801 b e S o
il G Gl e L) fezdg OF Yy el a3 b)) aald Qu@uﬁw R
Al W] st (21891 leadl by 2t G O gmiall o Lad 23100 plal¥) b stk
Aol 5 gl &kl At Sl sy e gl 2ol Oy Bl e Ll g5 pn ST g 0 Y
(0101) Josdl 30 3 Ll s 2 50 5 g gy 851 A e

(Al Agdaiil) RS ¥
Sl g sl e 5 e ¥ o) U el cl3 g et g e a3 b ) el i) Bl s
Sharma )« ikl o o a3 bl W g n ddls il ) o K& s GOLYI e ad g L)
.(and Sangeeta
el dpaaad) Lladl) Joidy L pll) st bl ol ailie U S e adardlly el st 0 Sy
ooy STy bogld BLEYL Lede iy 3l Sl ol ) Sl slaa) vonany 2dlacl) 6 =)
=3I el Sl adandl plai ead (35 OF WYy sl (1Rl ) Sy il 3y sb Bl
WY+ (& gl 5 %Y Lidl ol Ju£Y 8
B LAl e S
SR Balatal y ma 3o 0oy ALl Sl o) o)
@Yt ) ST e ke
el W s e s A ) ke
il ol Je (e ) ol Je blady
B L
W ol =Yg WL Sl adasd ol ez W
S o)y il el Rdand) pla enad Bt s o ablie slie] 8

§
§
§
§
§
§

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

AL oY U i gl il ) ot ) ) (omlae U3 OIS LST) plaszl §
i A ) Gl 2 e dnd) e AT e 3Ll (HELP)
Sl ol W §
o b LS
Gl 3 koadawdl plas e il IS Cao g WV
oYk §
3l daisce 2kl 8
o)l il 8
(2314 ) aeld) aak)l 8
ikl 3 aib 8
o pad) aibll 8
ol did ooy
Of w8V i adal WY 5 aeo )l aslas didel L)y 3Ll dadsus & 5 2ade) W) 50slaS” oYl dils Joxs
ey g oL dl o Ot clladl) o g fons

ALY Aadita A8 YoY.Y

A e el a ey (1) Bsb N i 5 e 3581 ol i 3L e el e
i A () i ¥ gy d Sl Aol By it Oy b e Sl e
8Ly O LS Loyt DUk 5y LU 3 il Wl ol )l 5 o) el y il pltsea]
e Ol i il il ) o LAY U 051 e ke 0T ) 25U acdiy 2 31 s
UL I 2l 8alaal) 2l Yol

Drainage Layer &bl sluall G pal dlalal) ddkal) v-v-v
ey ISy ol O (S Ly et )l Wy et 1 e @331 o) ) ) 2 a3l s
U S el Y p Bl Sl s pls O o Bhb el y L BLaa)) Slias 3 150
e sy A B Ganas G5 3 L ) Ol Slab T ey ol sad 8
oIy Yoo o3, Joee D o (6 gl il 2y Slal] o il y Sl
2S)  bl 25L
JE Ay sl g 5 23 3 L aell o) 2o,V O pall Sk elsl ulaay ol sud 8
Slml] ool gl e B ) Caas SIS (3 L ) i M) ik ol e i 8
et A by 181 ) Slidal) (3 dedsad) 2slial o N LEEY) ol sud 8
@,:jzj\wgu?&t}j

2

Yy Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

T O el paas ey §

Ol iab sl Yl 8
Protective layer 4 g ddual) ¢-v_¥
O_Z.U:A\ u_l;}\ o— Z_ZJLA.J\ o asca ol 554“ Z_ZLQA- ngl_,.al 3_>J5 Z_E.Ja (a.b;:.w_? J_3
o w )y A ) B ) Gaas 3 (3 L il aslal) atlas s slal il oL sl T () )
2 W sla W aab 3 Al Gkl cady 13 L Oleoll BV mdly 3L Sadly Sl
DU ol 281 0 aadall (3 s Of A el

Bl bl il Sl s L gl s 85 8

LUy Gl gl Gl ) e 3L Adses aa k) Bl §

cred) ol ) Cald)y Ca) e sl as V) ol sl 8
Topsoil layer dahud) 4 3 dida o-v-¥
Jed Sy a8 M Bl s Bl f (3 of Loy 555 (3 Jaes demband) 2 ) kel )0 i )
id e g ded v o)) oVt ano g Al (3 sledl o seledl o Cadl bl el 1 ) dab
Ll a ey o Iy T g ke o g S il el A e od 3T e 5 2l
Sty Al Pl Jeazey 3> Jdl# (o sl dmbandl 2 3 atlias sad o0 Y dmlad
e

Vegetative layer clbiiny) dda 1-v-¥

sl sl al b Bleall s a ) B e oY a4 e s L) Uil a S st i
Bl Ay 6 Y1 adasd pllas U S e B8 g2 o)t 2aal) 0SS OF WYy L a3V A L)
=AW bl g5 s UL g of Y

3 Bl 538 0S5 O

e o

S sad)l 3 )) A Sl sy Clinl) e glin

BSI BLEY) a3V A e A0 ol Radoiie B 5 3 ) S las DU AL

(ple /08 ] by oo ¥ Jsndl) ad ) 2 30 5 e W) A ) s et st i
Bagdne o 53902 Bl (b 3 zi y oLy £ 2LG

w W W W W wW

Alternative to vegetative layer (Sl sUsil) ) 4oty Aadal) Joa V-¥-¥
Lol Ty 130 AL aslisnnl dax w8 sld AUl O3y o) e 2 e A5l ¥) 221 0SS Y
(6 Y1 and) alai Sl e 3y sl Bl sb Bl Slllatey B ) B e e e Y Ay 3ik

Dol asal a5kl Y
o sty 5605 bobl e 1S §

Yy Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

st e any ol Ol o) GAY) SV (et e o §
52 2L LI 850 WU bl T g el e gliey a0 ST 0T 8

el o/ by sunYedadig aad §

Aol AUAL aadll anasail) A-¥-¥
s jalall Leger 5 (3 2S5 o) and) Bl a5y 4y ool (Ul 8t Ll 3l i a0 S
- AW e vaas
S JUYPCORCHEE AR FAS
5 Mors Gl ey 330 w5 e 3391 ) D sl Sl e )
(0l 55 ) elasd
B gl A 23 e sty (Rop T ) ot o 008 B Y ey 05 20D LY
VT e 30 e 907 i plasl Lgomdans jdony o = Gl Lo (s 00 ) i
% o & hn
(oY) v o J8 Y S (8315 1S 00 JLid sy ) > S0 iib U] §
s Sl s ) e oY) .xA-\QMJL@L:@U/M T ) s s 2y s 130
B o ik ol s g Dol day BY) Lo %Y 5,8 LAy adladl daisll dikll
slas s13l Lailaz wellas! ds )l 3l se e
3l DL ) W ey r a3V o) B o5y b g &S e 3L Aaisis 23L 8
=l o 058 b
(e o) do¥e oo Jo Y Shons 00 Jli haial L)
Ll Gt Bnsgo B3Lan s (Bop Y ) e 0,8 (0f oy 3 S 2l 150 LY
6 e (V)
Spadll gy = e B b
e I S T TP T
e Pl el L

] e lian da )l Al s i

i s {ia i o oLz

d sl e ala Ak =t e e G U ES
}‘J (W s da T ST q—JLs.'ﬂh;'_u:_]ﬂ.t_L]_nd.u.ajmd.uh

AR Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Al std) 3 56 allas (3 Akl SR Gy ¢ abi(£) JSC
vaay ST a Landfill Cap: Environmental Expert article : .zl

(DEQ 1998)@@“%3%&@'&&&\}55 )\J&'Udh‘(\)@) J g L)

AP SAEY | e sl A
gLy
Sy (Lol ) Blisl) Laglds | ——- 10 iy pas
29455 8 el y 1S Oy ol o Adtall
(e ] 018 [ b¥ > iyl Juimo | 2% Y t0 Ws\s by g Lodand)
& sle
e TV > A A | 2% Y | et S| s )y
oo o
(gersy | Sraizb
IS g bl A3l Jolae s13Y) | 200 Y g i f
BUYaTY e X v <l iUl
B B okl g p e isY | 2% Y 2l slis
e ke v 0 e 0 O Lo y,0 <
5 oo iiadsus b
N e fBl B g WA | 2% Y Rz iy EAIPY
i s L)

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Gas Controls «ija) 8 asadl ¢-v
S 0L & el oLl e (S Y) mu",o.{c,@.u G2 L s ekl Sl S oY | s
ol bl 23 Al s du ) diled) oLladl ols Ll 0B @l jeg 0 g2 Bl Sl & g
Sllad) s el le e e i) 3 Alall Bl SLLL Lad gé e ol Lad e ol g 5l
el 1y 8 s DS Al L) w31 By Rl SLL) Ll 35 L2l SO 3 Rl
GV UV a )y Jlaas) 5 SBlgY) 0B Wy G gacas e &gzl 51 5 2l LG sl OB
A o s s ek 3y L aLadl L) ads o lasl (3 dxl OF oG aly (35 et ollad) pud Ny
o Ve S ) a5yl Al 3 Rl adaid 51N 6 Is] s Baln Y alla 6B e
(O] & bz Y1 5 alazl S el ) ) ot Gl odn 8BS Lginer Syl ) 31al] 2l
sl e W Gl S U Sl A 35 (NMOC.'S) (s = 1) deleazaU) & izl LS
A S 8y sl s sy 1) sy el bV 00 ojuld Wi o Syl IS A Lan)
Loy 1
o 5 iba el gl U L @ o) OB e (i e 100 I ls]y B3l Y pls o3 Lot
i sy (55 OO UL AL el e aleiadsy St o e Al g o Sl gt
(A eV ol bl s ag S 1)
Aaglin g Akl y Bl Ol el y Blai e ) Sl 3 WSSl et (6 LS 0T Y
il 05 S5 0f Yy g 3 O Ul atihy (555 ot Tl Bzl y Aonelal Skl fed
=) ollzoll daas 5 2l Sl ol 3 M\ plss (3 ai Ll

Joid) L a %0 8

Jetadl g slesyl aler 8

M e §

oYy Bl Al 8§
R WIC P P (R R RCR v M\ P vl (8 e of WY,

ywwp@}w\g@w\@mdww&ﬂ@yw 8§

) o b g ALS oy LW W 3 g gl e S §

Bbed) L o U e o ) e e ) 8§

Labud) olall & asasl) . v
=i lall el W (3 (Sl plS T (3 s of Wy

JUCK U FE Y S i Y FESUNIN Y S [ 2 VSN [ KV P SYON [ EN SRR °
(B s S 8y 50 i OF S0 o) Bl J gl o olos 30eS™ el Ol 51 L)

Yo Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Jse &gl (2130 ) ade 5y 3l e alall by Aelall 6331 n il oWl e 8
(a pmets S 80 g 50 i OF S ) g asle Y8 g ddosls

Aholal) olos 2 o Wl m ollad)
;;;,«b&ﬁdl{www\wi:\A\Z\JULJWUJJ\J_E&M\

Lesb oSl 2ol 3l bl (3 0S5 o) el JU B sl olos o

Lolz| T 5052 Jiation b sty o 8y ,dl OB e 811 el oLl 35l )
BN a5 e 33V el L)

o agas alas alad g dedle la

GMEY dmy Bzl Slllaze e (1531 dl) L)

w W W W W W W

igasall Jpa sl 3k 1-¥

J=1s B b ol d) BLAYL Gl ALy or z A 5 Jrtl Blaally sl der e b 3y
el ST Rl Sl e UL i 28 ) OUSL ad Olazaly Jod Jo 3B il w3
il J21 &)l e 8 pnlall aala Y1 Al y adedl wlin) U 0S5 0 e Y L cpdall L)
o dros gk sbs o LS Al eVl med 2o sy O b sLidly resi 3 Sl
) T Sl el A5 0S5 Oy 1 L) Pl g el e ) 1Y) ek
e A SUS  fod GBS 885 (20 SIS )l o DS 5 1A A

ot W o gonll 3 ol ar asblE a2l g LS BT ST 00N e 5l ) A S abil) (2
s ball akall ULl e et (osla Y1 W) 25 10 5T sl Ty 0L ez Sy
o e g Ly iy M A bl slean Y 3l L g LS (VAAY ) gl sl 5 00)
b s Ll S e Jlazey jUasl wlley 0541 (STWE e o @l sl e g LS bl
Bt RIRCHNEYY

g B b elai] ox Ly oo sl 4300 s T i S 0500 s e etk S ) e b gy
Bl o @ e B plsnaly LY o OF e i 2l ) i) ods e DLW B G e
pd b Sl of 5 oS Bl A sl 1 F gl (el ) a8 o e ST Aeie B3l r e
Sl e 5 el ol e Blisd) 220 83les” a1 5T 5 et o i) (So LS

Ry

Fencing and Sign 4ty cla sl ada g (o) ) gl dlay) V-¥

5 daznd Ll slzaly 5 LTl @8sa ) g ) 3380 e el il L e e Jas
% LS L2 a0 Vb () Jedhedl 5l gl Ll pltsnad wL2d) a OIS7 Oy 388 silal) o)
QB-LM&M O iy oz bl 0K 0 2 L JWT 013 Sl 1 BY1 D a5
T 0 Sz gy sl by 3l 856 il 5 OIS (3 5,L8] B ) 3 gy o Bl ) ia
Leds b o) sl ol Bl s e 543

Y4 A el Jsall Lia o i€l Jai g gyl aal8Y) Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Buffer Zone gdsall aa ddhia A-Y

8 e ol g 2l ol J5UST Bl e Lo J g dilaie w3 L) renas o2 fuzy OF Y
UL el il fab a WS bz gl o Ll o aaledll mgll &gl il y b o sl e sl
SO - VU [ CH PP P RS P I SO [ JUCE S A SO - e [ PRCH -3 R U L
.)udg@mabaﬁw\ywu@wﬁ@%}sgb

cldia) 4.y

sda lx V8 w31 e R e sae OF V) Bl cJane (3 il gold 31 e g 85W e pb 5 %
i ol e poiy 5y @ Rasnl) Slinal) 2 rm0 32 s 15 e Yol y U
.@Tg&sjuu\wi)uw s>

I oS 2l sl Sy 85 dottnny 5 A s 38 55 o L Y
.x_z.fw@;)(sz)Cw@»ﬁfii|ca|;|L‘;J@%uujgjsw@\@ww.u) oA
Of Lol Y 1387 e 055ty g il 13 e Vv o BY a1 W00 3 b1 0,5

s, sl 48 >~ QLM@@C%UML%@\%

Utilities 4l @8 el 1 +-¥

3 5350 ol Ooldal) Lais g Blea) 2aY el S0 2l bl y Wy ol oSG 6 lad) Llad) blas 545
Lol el by 30 0] el S0 B e o Yo S e a8 5 o 6 L3eLaY) 21285 il
Sl e ey Slaal) Bloy G A Bl 3 plisaad OIS brs s BT 0laSy 5,0
VL (S s b5 s LS 134053 e 0,5 0f 2 sl o2 ;L»chma.é

Yy Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

dasiiciall 3 gall Jiladd) g ALl asaliall g culada 8 - £

3 el WL Jazdl Ol g foaadl 1A s Ol ke @B g 43S ) 00b Bl iyl asf
W e1oY) 5 WS AU e (6 gk it I3y Clad) sipis sbUL (36 kd) S bl

Fladl s i a3 5 igme Lt slaial (5500 r 055 6 dlast) ) sl o slgm VI o e
Jidl By Bdll e e B e (3LaBY) SUsY) slaze V) Bkes (g5t AP o )
A e a3 lashald O 8532 340 Bole el e oLy Blanl) ods o5 Lo ULty IS

el e il L sl 3 1S 0SS Y 0l IS,

e e Sl Sl sy B ol e plaaely prend Al galis s ks OY1 5l
ey 2S5 Y Ak ) Laile Jelae s W5y s LBl s GbUL (3 ol y cnlad)y a5lgdl aad)
Ay IR ) e dalail d ok sl W aa ay (ALCD) et ke sllasd) los Ol
Sy oy i S Al e ATy 8 e il Ll e Al Slepenad oy ¢ 8l

sl as y Ol suas o) Y1 3 S A e 1dSS By A s il ST (S Lemtes

Ql.:.l;\ C)T.b -X:%) 3.’-\5 L;.Jol.m d) 3.:3\.; Cﬂy‘_;bf-}l\ u.é\.\_u L;MB-J a"JJMJﬁA"*JLbMuJ‘A‘
1Y) i e 2B &5 0 8T Aeas il L) J ol 3 0T am (3 Bt O 21 55l

o ekl ) Bl e o 30 e s (S Cllan <D e 30l el sy dei oS
Ay gl eglial La.Ja AU el gV a2 Sl LY aadall 2 3ll g a5 e ) s L))l

26 a5l adardl ddasly sl Slilas ol 5 5 Jadt Llad) s dabedl 2LasY) sl of UL e
Ao ahdy ealing ol gn Sl Jlae) 3 ) gy L o) il IV jenes jshaty nd Lo o) b
53 ) Byl UL and B 55 05 2y 31 ge szl e 308 aday L Lkl (3 il L)
A Szl ) Bale] el

295 U Sy 8V " O g " bl 3 L1 O el B LY e e sl o b
3 s3SI ol LY B alisaal (63 LS a1 01l Y s Gl Yo s astasy) S
Ll Gl U] (3 i) 88y 3] g ALy o s s
S (P ATty RPN PP PN R p S CH S CH POVE: - BEW [ WY L) Cald

2 A b Sl anadl e a8y 0 Bl §

YA Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

LAM\W\Q&):MQ%AJW:Z{JM(QL@LJ)Z\.MM\@JJJ\:.MZ\%SL&M 8§
ey

5V by W A e Sl s 3 (i ) B 3 sl L 20 By o) ad) §
el K gl y ) a5

ade o alof 4 e ol pliseanl IS o il 3345 §

Ul 2l 51500 ezl IS pn G (3 gale 50 55 o1 [y eltY) pen §

Sl pedd ONdadl Jan o bl Sty 2o o) ahad) bl e o ) ) s 3 pi
‘_';du|f%@|w?|wpQLA&S\G:A;J@M}&MM.&AJ_Q:Lg.:é\ U3 el peztd
Ul r Uad 15y Alall 15 Sl bl e o J) Lo 8 S e B3y Lk y e
Roaial) GBI M)y el (3 ol e gl 3 pp by (Rescastl ) mily ) vedaill el O 2l
Lions @50 3 8302 S L

Cidall da LAl Adald) V-t

by a6 (V) Ly i s s ik y ull dib Jess iy sl adai Sl jlies Jane
e 5 2 lin Oy o Al ) sl O oy 4B LU S L 3 L et Y L slad
e e Ty Al S5 e Wy ALY RS Alaal oSl Radsull 3L 13 § U Akl Of
able 3555 > ol wladdl Jam OF L adball Cladkly LI @l gs JY o i £ 51 ¥ g il
05 S5 Leasley . Y 3:Q&T:WQK6JJ|J§.&JQ il y oo5 A | ad gl ol aalally a2
oo e ikl 0S5 0l Sy il ol sles U S ST s Ol dib g 5 U aak)
G5 0, o2 slid g ¢ (GCL'S) Bl dsldas) aibs llae i 5 3Ll mdons (ib) 5
53 aie 3 S (Sl dza 3 35le (geomembrane) ao Y1 assY 5y L S Al § U skl
AT eyl glab aldsza Y1 ALl y 2l (3 dedsand) Sl e sl 356 LT Ll o ey slend)
(EIA) o iV o g2 8y by = Lol BUST) 2 e = Ll ¢ 1505 (PVC) s s
S s

Sl S g i 3 Lo Jsaml) 8 S dlib a5l o) gaS dedsd) 4l OB dale G
syt o e i Y e ls lihS 3 Sl 4 ) ik aby on b Wy it T() )
f|fm6¢)$|;W|)@p\w§&§J}|;w| EEINP I g I JPOVL PPN IY JUI W2
A U S 0 ol S W 3 T V) Ll i o 0l OF (2 )0 e legee IS
Ao ad " il 8 el il 2l V) e ey alinl 231 DL ) B de s & gl
Sl iU g e J ey L) BT s Bl o 35 ol 2 e B8 336 ST sllat py
lalls

A& Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Alternative Landfill Caps ¢#lall 4daey Jilay ¥-¢
slse Ll (V) 25 (ITRC,2003) ol shs & ol dhos by or )l cllaé sl 0S5 L B3le
D3l e | el 585 LUZ (6) (g ity i () e ) TS50 i (1) s

LS ot (0) (g sl
kit e paildly sLad) Clowsl e Sttnd yllan of L3V o ol plaibt Sl s e 5500 0 )
B o By et Aes 0 Son 035 3 3l e (] Bl e i ralailly o laad) g

S32 g A 3l e Bslas wil e e Bl SULY o 83 ) Bl DU Jad 8

3 s il 05U a) ) DYC b e o U 221 a Llissaa) 31l adael sl 018 U
i) 50 ane 2alzVl odn 055 L ssley (RCRA) a5 o1 sl gyl A5y (o plall sl 2l
SO s Ve, D el a A decad) 2SN AL 3] AL J 2 e 1S sl
LC el adly ol Y s YYo, e

1300 Lo J peameld Ll Un Jlosel Wl (512 G )1 bl 2l o ey i pes 1) 8 ol 5,
i)l wlladl ¢35 3 e b Sy lapenadl o i) G 1 2261 00k 5 (ALCDY 43 Y) dpedad)
clly ST a ) o et Gl W T 2t 2k o s Y1 2221 5 (GCL) aslidawsV) 2 Y
e e dals Aol n aladl a5 L S AL U S e g0 Slegat f 4 atdl ol
gy s 5l 22D

¢ Ul slis) (3 Lgalasaad ol gl sl s L

Ol e sl juall 052 S e 05 OF g oS

NS O U (N N CE I (R P UR UV ST W RNTRE R P SRER AU
¢ ol

Ca ) Jes bl i Cg ol bl od Ll s L §

€ adasdl el oty el ol Lgnzy 8 UL 6T 8

() S ) bty Jiws Loy bl Bils 6 £ aS” 8

w W W

¢ Jinn by Lpalsnd i i adl Ve gL 8
B30 S e BT 1,08 sy ol el 055 01 5 Y b 2a281 Of JLze¥l 3 o ) o
A bl ) Old i) Slegenad) e clisY) U (QC.) 5354 431,05 (QA)

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Evapotranspiration (ET) Cover gt 5 sl astadt sl 4 =¥ -¢
Ll sladl 1s 005 5 2lial) sutase (sl olas o Vo ezl 2ol sl gyl Lol sa
Lot a3 e x o b= elladl 055 (A1) o) el e 85,800 B3l 2 s
il p s iib a0 ol oWl a2 ol S0 2if g 6 ol o) sl Bmans 5 38D
12b Ol LU T ) Toli] s — el cladl) Lamg s ol 8233 &5 e 8550 8500 8> Gy
o Ay A aib 3T 3B (ET) sl el Aol adlj] o o 5090 SRl (laied ) Sass 3 )
Hauser, and et al 2001 and Chadwick, ) seed) Mol alawl g clasl) G Jb 358" i 12 Ganny
il pHLaA e S 3l B i e 3ab S3le 1aiYI el (3 pusndy L (and et al 1999
Sbl 3 ol e ol ) ol iz a e s WAy el e 3l o oa sl
LoS” ol adall ssdaze aadV) o oLl J e 3 b 8T aaall aolsf alsV) 0,5 6 Old sas
ol eV LT o (s VR U] o) s ey s b e md A e e ddelsy SLL) e

.(Levitt, and et al 1996 and Schmeltzer, and et al 1996) Lo i x 1 ,Uasl 57

Capillary Barrier cover 4 sall 4ualdll jala slad Y-¥-¢

S IS wpa = STk e il Bgp 183 & e did LR i e 6 el U O S
g ia & i Loy & 3 o o) mlandl s gy U1 pLadl OBl g VT 230 By, ad
Ankeny, and et al 1997 ) wedly azsl s3U) il o sledl sl 3 SO adl oy 1221 e
il & 2l aib Jad o)) s 3 el 20U (and Stormon, 1997 and Gee and Ward 1996
et Sloged) o 3 5 Sla S Pl Wl n ST il haass B g S B B8 a5 o)
o ol i aabll U e ¥ et B el sd) ad cUL bad ol dada) ikl il
Stormont, 1997 and Jury, and et al ) il ol cpp 0B kel o Sl 1a8s dak) O
sl Al (3 5l Ol A58 a3 a0 ST el (ST 5 A 3 U Vs i OF (s (1991
13 G ai ) LA aab sLadl oW1 85 6kl 281 a dady Lplll o (3 O gllall SO Ll LU oy
iab 3 0L el b pde Oleia) Sl 2851 2ik) oe Sledl aiad) dibl Lol wd asls F)
.(Morel-Seytou.1996) slad) Jlss 5 (s midl ol

LaHya a3l e ibll ey el Jla&l e Ll Je g nadl U dil s ol dm
—== & 74— ) (geomembrane) > Y1 el oo dib U3 ez 154 (Stormont.1997)
Sl Lo 053 W ghdl) Slaall y (Red)) e 2281y ¢ W i 22 0S5 et i ) Sl
g glll) a6 2l J1 b aad) Sl d) ae 12301

) Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

At ga'l.u\ﬂ\ sllaall Y_v_¢
ol oy b e e pisit s e sied) a1 ST Bl A e 0S5 2a k) (ool b clad g
i 2t ale ] a1 e cladll a U ag )

r ¢ -_l. b I lP'i.".
it R
hZim f e 4 ] Al
34 i psad
-'-------
R (5 el ) b Ak
@Gﬂl%-?
gl

(<) (z)
& prei— o sl () ¢ )8 dh el () 5 (T) (o) S
AL Adaral) Auday) -t

Natural Attenuation (NA) bl cidadl  1-v-¢

el 5,3 e slazeYl OB Uy aald) gl e s ey Brs Bpiad 2B las cLid) diab e
I ple a3 ) oLl gl (ool 1S a yy et ) nell Gl i 5 ndall ol N1 e B o
IS (5 gt han Lod e Uil Sy

B U aedl Gy bl colST I L e ) Gl LusT ekl Cadsd) S wad Ui
doimy oS dims Aoy 55 Dot 3 o) ol Bl o V) Olea) 2l ) gand) e 3 ST OV dre fasd
LS e ) Ay Ol B Lot Gl ST a8 4515 (3 4z a@;&ﬁ@\‘&ss
i et = & LSl (ks pdl) Bl ) meas Lo pLal e 1Y el Cadoid) plisin) Wl LY
DY czad) o 587 (e Sodaze OUIT Gl ey y it o U e Lasll 3l
A 2 3 Bmle 2t ] 635 DUV B s e ) WG ) S B SLasyl o
Al (3855 5o didane AR aldzal (6 V) P e Ay ety LY e dSas U1 el
OF a3 a3l WF (Y1 o) ) Yo e ondall (1 el il VT 0y i i) i) 3™
k) |t i o sl AT s dnb 31se plisaad ¢ 6y a6 e (1) e T 0SS
A ol sl (K Ll Ll r ol g g a6 gl SV 3w L b e 2 g5l
LS8 e 3 AL Aadsins 3leST dwlis ddlas

vy Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

(BM) (4 kil ) dxisa giad) dpiliall 9 (DAC) Ailin) dila Al cilibasall Y-¥-¢
s nk Y B e e oLl gy %y pmp Bl o ki g ) el g Stacll ol pould T
bl o o> a sl i wdibly clasY) (3 dols y ad) Slelual) B 8l Gls e pusy
DAC ¢ 5 0f 3] el colidanaS” 5l Ul s O s e s L5 21 2§ 20 2
ol sl My Jdlally )l b i)y Jersdl (e Gnetlill g cnenmaal) §S Ll e Ol BM
Al Ul BM 5y DAC slasaal Lo 3,5 s Lady
YAkl () s e 5 2L as
Bl y By Rwdin 1 > & >
sgjjxw.uzwywi«»qmwﬁ&a i~
(o) s 0 eld) wles My
Jal i ey — e B b e s age o el Y
U5 8 g el polie y diie 2
Ll e W 2l 58y Dbl Yl oty pola
3lgold Jaall poatl) araial laeS B gz claf
LlSs sae §
BM iz szl 25Lza)) aidally DAC 2ahinV) 25l ) bl oy o, (¥) o3, Joid) one

Ay S A e e

§
§
§
§
§
§
§
§

Gl 5 alsznY) P15 (S A1) oS s\
S 1l Sldas Ol e Ule K2 5 Adds SliD - e il B22Y)
gk S g - (&1t )
23 gl o) gho — BM
Bk pb -

Bl W ie § 5,5 f M G ed -

g
S Al Sdas | e J1 o a5 8y g8 Byl e puge = | sli WY1 B B
i L BLoYY DAC w31

O\,‘aﬂ\_g 55_u Q\}qui.“ cmé'i G\Ab:ﬂ\ Ay —
(%% oo B gl s 52) Lo JolS” Sy
dite pé —

B3 Ol ol e 3 cal -

#Md)i;\l\gﬁdwwtwﬁ—

vy Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

E..LI.II'l_J bl ,:..-a:"ﬂ

b e Alds Silaus s 2

DAC a1 iuadinsyt b 21 0 Billad panadl Joolis (¢ e 2(1) S0
(M 2t 3 255 SOV Al o)l Jsl) Hesselber g Hydr 02002 & sl

DAC 485 4alindy) dilu Al aladialy cillill) ¢d)ae adl gl dpud ) ciligas ¥-¥-¢
Ay Sl IS plisae W bl Wl s e ol & e iy el b B Janas
Gl ed Lol g 3 858 8,0 Ailane U sas ALkl PR [P PRNCH FIRNFRUYRC B P CUCV X, 0
Lonly oo By oop Sine iy atey By ey el Butldd Bl oLt Sy p 8oL Lok (2

—:uuw\);p&wwpywmw)_&\f&
ohere oy DAC 26 2abew V) &la AU s & Lol I clawlL sl 25§ & g o )
A 8 Jamd STl g bale (Wl ) el
(orladl de ) ool il oy ao sombs 3831y apl 3 22830 Gy S0 dloy of Lok
Blizs] S2ley 5 s w ) alsnty 035 adin BsLs
sl ey Sler ol Wil ¥ ) feas s o
-1 AU LS radly oS A (3 slas) DAC 1y
ola 51 Al g ks L ks sl A8 Ly po oS s 2l U S §
G il ol ULl 5 J1bU il
T Gt 2 ke S o L IS i e e Bl 8 ) ) ) i §
dele Lt ol iae Jo bl aasd) LVl g s Sy Lzl n i 1) 431
U ol

§
§
§
§

v Al Jsall L b g3l i gyl el Syl



Alall Shaliall 85 yhadl) cildlaal (e apenail s Y1 ALY

C;MJJ—”JZ"S\"‘}JT/JJ"&L? WL*”J"*”}”)UBA}?\?;S\»;{T“ . y‘)\ﬁ;‘)%) §
;t}wé}hg;réuauu@Tdmaﬁuguﬁh&wwva;uQ%_;U.J;uul; Lt
s;xfa»,.u,oumMusamﬁ;fﬁﬁé}@uJ;gﬁu(ﬁ&Oﬁ

PAVER DTSR N et

A4S L) Bl 1 0 Blad pldsiisly ol JI el ¢ b (V) g
(0 2t 3 255 SOV Ao ) sl) Hesselber g Hydr o 2002 & sl

St OhasaS Ladal) 4 1) aladiiad £-Y-¢

A A el e A8 AL Sl lall e 8 el Al UL L eraS” dndall 3 1 plsizal An
S O plann [y 8350 OS5 B 85 a g dime DU By Bl olans] day Riaiie 330
el Sl et Y Lerlas]y Lgnd 3 slel s Lt 6 e ST Y1 ey Yy 2l

bt i) 35 0 055 28 i Bl Ll 3 5,00 5 0,50 Y 5 VU am 3 oS0,
o] 13 3l) Sllens L) dny 20 4 A S s Wy sy b Slles lan 3l

5l ol e il B3 50 ) S enenadl ulasdd 351 A Bl L 5 clial pas Al (3 U
LYl Al Bolel dn 0L ) B sme 3iD 0SS et

Jras Sy o ot 0 83 g ol @351 el ) el DU & A el pae Bl 1S
med @A e szl )

R Sl 3 A 1 e S Ll J ) 3L5) 5 1) 2l ad sLasl il L) =Y
o Ak bl of & sl Ay Sllasan) sl s daiay B e ddatns 5 plisia) —:lstj

Lge 2Ll

vo Taoall ol s sl 53l i35y pill By S 5l



Alal) il 85 dadll kil il asenal Foali ,Y1 A

OF BLs) o g p Bl o o b e 3£ ey b1 3 Dl ailas i3 35 3157 o s 3
A oy et 3 els ele Bl e o)

Jazi 5 OF gl ay L Jolal) ) a by e l) el () 2 shlall 2y ) ploen b 2ol ol i) iz
o VEVS o ol Al ol e 0138 SO T LoVl 3 i e Ll 2l el e Lt
Slslall o W A e Dl Sy e T 0,8 5 e Gied 3 S & e oS
et g ial) 2l Y Bl ) el bl e Ll e o) Sl gall Lk b Baley o ) g
vl (Sl iy ] Ll o S Sl e sly

il Sl lall S (A1) Sla ) r O sie fee 1 A0 bmba ¢ 55 U g 1 GbUL e
A S 2 A G ) 3 BN Bl e WYy B 53 e 0k OF (SE L ey pomnl) I
Azl o) gall ol ol 5 el) omoel) g 2 Gy A (¥) (5 J s s 2SS

)Lugﬂ\ PR
aall &
asSal s Sl
AR AY doddlal) e J1 ddall
\,¥N o AY Jatalt
Y, O AY Jo i

oy Ol (] BRI & Al Bl p LW G ol 3 R e el 3 BLY) 35 54
S S SU e e (63 O T sl 3l By U0) ¢ e 5 Ry w50 (3 2 sllal) pls S
A Sy S e A0 e b Wil bl ek B 3 el g O (S8 e
A3l olaldy e T s i Sleol) e ) e B ) Slland) Bl B ) aslad
FBA Dol s  FOA By 2y ) Dl o pllasly PU ] Sleod) o n ol it st
e s sy (Y o B L e s e v e BTl 3 sl L
Mswai@iaqu) ke 3 aS Bedsnll g ¢l Al B ) gl B 3 Relay B p e bl se
e M sl e oA el 5,05 e AU Wt e a1 e v (3 Lol 1Lzl
LS e 3Ll lals el o e LY i il deibl aslad) jlas) e Y 6 2V AUl e
G st S gl ol oz

el 38 S slanl &g o S35 OSGY) s a1y Aeall 3y bl Blalias R (gl

A oLty

sl Aspal) glasll  £-¢

L ball Gos 055 OF e ool & e 3,580 Ul pa e daw of L) (o) slht iy g
(Gl ) s 05 S, 0f a6 it B3be 4l 25 plszal @ 1305 lS” STy L) o aid L3S
53lag L) Ll i g sladll BLo) L5 e Sy Ll S:&OT%L&.J}‘\H&M\o
=l ol 23 e ) ddandl e oy e Il 2 g aldlall e e (o8 UL e

Lt A el Jsall Lia o i€l Jai g gyl aal8Y) Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

PN RO PO e

Ly (o Wiy (3 (S

B e L) U b e Ly o) sl sdal) J gy 35S e A
Balodl) ) (3 (Sl y ) Jul o L) B 2 05 o Joliadl

oV ) ag Sy ) o e

g = 3 e 8kl 390 4 & i s

(el s sl ey Ladldl Ul ) L) e 1) s () sl 2aS™ LS

w W W W W W W

e S A W Sl i e Sl LTy Lo onda 87,8l By ) slla plasii) by S
C}M&ﬁ@bﬁ*}f?ﬁ\oL@gﬁ‘@j%LSJQ_QMO.;.XMQQTMTJgQULb}“JWLJ&-\é)M‘CjQM
wllas M

il ol Al oSG 413 all Sladll mlaul aea Bdand B3N jadsiie Loy slad plbsiinl
¥+ oy Jan Uil o) 8L 3L 5T 1 pnes O e Loy To St Lol i
A0S e il i (St clladl) g 5y s e Y

48 pall U araai  0-¢

s U e oA U5l Ll e el T 5 sY s U Ulaze 33 5 oLl 251 0 e
hS sl et w31 2 ol plas Jo S5 oLl e el slae oS3 b s

oy e ) pr Slie BTy el (6 gt iy Lol gy 3Ll B e o1 23150 LT WG] 4 1
o o ok sl s Ll ol SUE e St 0l o i gl LY Lady i b
3lasisge

pllad G157 ey dnlem ilST 13 Loy 280 5,0 oSl 3L i) Lajlis] @ ) LY pisenal oS
s Sz S 831 s 2t Sy 35

sl V-o-¢

sl Y1 Bl Lol dazng g 3N sLis] Sl ye L) dis ae g e 13 A e el ST Lol n Y
-V e

PN W PN U U S N S R 1551 BRGNS PP US| P J PR P S L
o A A sast Blay s Ny 1A ol ey 5 (Sl LY 62 el S )
A Sl ga (PVC) U= Lol iy Sy ey S5 el (3 o sliss 1 Bl 35150
SN By sVl L e 5e o ) ol O V] A asdlSy 05 1 Lo ot
e B a3 g plisuial o5 385 Y1 A Ble ATy e I PVC (S s ol g & yaall
S ey (PVC) o dd ) A" o St Taall L e Ll Sf (PTFE) okl 5,580 - L
5ty Clasl dne () dea el 8 (PTFE) 5 el LW e Clall oSS of b ¢ o ST,

vy Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

el g s o ST plas) 0,5 8 &1 YL (PVC) Jﬂltﬁy‘;\}ﬁ&@wrxmél
L’;MJ\.’:M&«&TM&L&H#M\Q&MWQYB—&L&UJT@QMZ;L&;\;M
_\,.wuﬁ”u. Bl s oY) 3 PVC plasaaly ol G b5l w8342 & glesS B2
o ol el &l iy BLasSTL Jlb sy o585 ot b oLl 3310 LY Bl Wl ge ¥ Sliny
b oL Sl
oLl o gty Bl 5 1 oL 35 o 3l e oY1 SN e BV e asly 8
O oo o ) o aliad g 3l 11 o) o 23 ol oLl 3305 i) S5l JIEY1 ol 55
o 550 clas np eliily o WY 0oV A pa sl e Y1 YT e Ty
) o) a2yl ol s (3 )

PN Lnicall gl s

Wy R KAWEAE Y

Faata P 5.‘..4,.1‘_'::

ELEte e 3l ul ,I._'”

_;I:E.f._._;l._-ial.i.‘b_ﬂa
Sl belfr e -]

PRI W

Al Biw

i L LR i k2

R K N — A sla ialie Sala
it EWEPL BT | JEP - PN
) Bake

it pal= —

B ! oLl) 0 geis b 5 881 o ST emenad i 1(A) SIS
Bagchi 1994 : ..l

YA Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

oS8 et ol o pie 2 oY ol o pl) Al n 33Y1 ) B E 3 ss 5 8
LIPS T TSI PRONI WIS (P PRV ORI SR WO TR VRO TR e
AUl Ty s ) Bens g St
oY) s sd) 3 3 s 35 e 55 pes g bl e 30Y) ISV ol 3 LT Y s s ez 8
L L aldly 28 41 oLl ol stes ks B )3 T 0158 5y e ad s aas)

Aldd) oLl g sleY) LT = ol e et ) ol 5T o BT pdly bty ©¥eny

il LS (po oo ) 58 Blasl e a3 ot oLl (6 st gy o OLad) B LUL (3
aadlall 2y LY a6 Rl g ) Bl e ST bl Jo N il e 85 500 LY

A e oLl e N dlanl gl a8 L L g Sl &M
Aoy s ek (Ko e ) i o 0T Sl ed o) v e ST 3 oLl e 0187 13 U
S8 0dgS Wl Gy ) il el o S (3 ) o seS gy pile (2 BL Gl 2l

i s B3 LT e 80 s

A8 jal) S Sy Yoot
5350 s LY pliszad ale ST pa LS ety AlalSI 2 il oLl 231 50 bl 2e i1y Bae sl
inctdl 35l B e wlis dTy Lgndl e 5l U S 3B i g a2l oLl e olus 0= Sab
) o WS sl y (Ll il & 2l 2 S e gl ey i dl) Bl e &5 Sl aa g
Syl e bl S ) LA e R B seg Bl sday il o b, ol GLas
ENEY
=1k b ol a3 L asdl dbadl o SU et
Sl Sy il e ISy bl g s gl Islell B ) Bo A o e ols §
U Sy ol il y ol 1Sy
oSy (BOD) i s olbas)l 3 Mgzl omenS V) I ) 5 gmy e s ol 550 8
Adadly g e IS (TOC) U1 (s pianlt 052 K1y (COD) a8 Mg
S ) ol sa Il a3 s ey (ap ) Gl e g, 087 ) dnld) el
oYy 3Ll i el I e gl LS e 6 o) B b oSy (- ez
ol B ot By piaal) B S5 Of ) e s JE e b ) s 5 eaY
B3l e S5 e AU ek B3l Und e 0550 6 501 ) el y (5088l ) (3 g
Iy (B piaall B3 oSS e 24U Beaak) B3y Blad e 05T 8 ) ) skl (& peael
e A By U 5815 Slie 54 (TDS) 2801 a0

va Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

M\Jgﬂ-°

U Ol Al ety Eott pead) B Ay

Sl gy Slrlinaly $deds jasds

Bl 553y hasenad) bl y B N Sl i)y aanad Y
fperanad] g 5y aald) 2w LY il U S i

Rpepaat)l Dl Sl 5 Bladd) Bl o U 0 S0 - 8
pemad) 3 LS Latb y (92 5 3l U S Of DY e Ol
el W25 M 51l e il

aglasyl sl el a5ul) lisl 4l

el gt (3 Badsirndl SLlad g dwdid) L)

w W W W W W W wW

Sl ol U1y ) )5 ) Lo 0S5 OF s U1 S sl 0528 Sl s da o Jgend
O iy i dreraad) FU I 0SS 0T iy LS ipedad) dreall ot dlall ol U 0 s ik
i 05 Y1 jubes s de Ul ekl ST 1) e i e ikt ((olaldl ) 5 e Y1 S

A RSA i 3] g &) et DWEF LWy 235U 5150005 505) e alaall 1o o8 Jgladl Jady
com ) ) el y et pllas DU Sy ) bl (35

A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

(%) Joa

3 sall 303 oo dgala Ll (Bie aranal cilbpllaial SdY) aal)

(VA9A) Ly b cusia &y sgrans il g il

B¥ i) ol
B ﬂ&fc-ﬁﬁl
BY s gy G H
R Giglha Aalad) AL 5 yhadl) clilady
N Gotha g
F oepadplaal C S M L okl dasn |3 shill ds 0
3080 cdia gl A JR | plda Ghae sdaa (i L gia o sScha | 384 1-4
clthial) (e A aad) B B* B B* B B* B | B*
—
Ve = R R R R R R R|R |R R
dM\M\
& sall il a5l R R R R R R R|R |R R
RV :
e N N R R R R R|R |R R
i g L 3
Siall s N N R R R R R|R |R R
gl sl dall 22 N N R R R R R|R |R R
ol daall chalasid 58 N| N R R R R R|R |R R
— _
Gl e % N N R R R R R|R |R R
G ) ) e el
Giatll Lgle R R R R R R R|R |R R
3 ,_la.xlaﬂ\ )
o N N R R R R R|R |R R
,_Llamn s | ¥
sl et R R R R R R R|R |R R
Al ddas
sl R R R R R R R|R |R R
W sale) / ey
Jalllsde) [ ey R R R R R R R|R |R R
e et N N N R N R N|R |R R
Al G adll ¥
e gt N R N R R R R|R |R R
438 yall AUss ¥
el B et N | N R R R R|R |R R
el aladnay) ddad
N N R R R R R|R |R R
P PR I
N gall g4 Al U N N F . = E E E
QM\M\
s ) gaa) Coyeall vanas
il i N N N|F R R R|R |R R
b bl alllia ) g )
() de R R R R R R R|R |R R
foe 53 A e ol
oLl N F N R R R R|R |R R
Gl Calins) aUas
gl L N|F N R N R|N |N N
5 ) Aalis oL
o s N N N . N R N | R R R
5l 48) 3 1) alas
el NV N R IN|F R R R

1A

A el Jsall L ol 300 Jii g g poill ol Syl




Alal) il 85 dadll kil il asenal Foali ,Y1 A

ubbd\ 4_15“);:_5 SJ‘JJ ?ua.i
N N N N R R R|R |R R
@@lad\umg\c;‘)\
(7)dsos Jncal R R R R R R R|R |R R
G aaiall @l
N N F F F F F R IR R
e
ol b pSall et | N F - R R R | R R R
Claal \rumaﬂ\
s el ) | N N N R R R |R R R
aal) ) 483) gall
il el e B8 N N R R R R | R R R

‘v A el Jsall L ol 300 Jii g g poill ol Syl




Alal) il 85 dadll kil il asenal Foali ,Y1 A

(°) Joa
Ohasal) Al @l g<a lallatal SaY) Al A gal) uldal)
Y i Al
B ssagdu¥ G
B" isegdy ) - H
R sk falal) cLiEd 3 ki s
N Gotha g
= C:Aué\ie‘-ﬁﬁ\ C. S M. . HZ..h ..HZH
5080 qistla ol g | EWRD B B sl Ch bsia G 8 e ;Jﬁ\ uﬂ bj"m TAJJ
B e A JJM )
Qw u_h‘y\ ) B B* B B* B B* B* Y,y £-\
sl o ‘'Y
o) | g R R R R R R |R R R
Sl g Bl (V) N N N R N R | N N N
CPICF A
i iR (V) | N N R N R N R R R
T, Tk (3
W= () )y N N N N N N | N R R
e V,0 ol clie
kY | N N N N N N N N R R
e QL Sl (V) o - - -
oY) gl 4k (1) R R R R
@u‘)ﬂ uLﬁS\mla(O) R R R R
T, Tk (2
W= (0) ) N N N N N N | N N N
S b ()
Aoy —m) [N N N N N N N | N N N
—
geaa ik ol () | N R R R R R |R R R
el Iy N R R |R R |R |R R R

SUEN Qi 5 VY Y Gl i dgala

¢y

A el Jsall L ol 300 Jii g g poill ol Syl




Alal) il 85 dadll kil il asenal Foali ,Y1 A

(V) Jdoa

CAall o LAl plaad) cilalaial S0 aall A gall (ulial)

LEGEND
B =No

it alad

significant leachate
produced
B* = Significant

G

Aalal ci\aly

leachate produced
R = Requirement
N = Not arequiremg
F =Flag: special
consideration to be
J e pald s s
$J39 Gsia g

gliad o cdia

sea (B

M
Ja gia cAsa

L H:h
S e Sashdll i b
YooY

u@)\i.“ slhail) <l gSa

@

o]
¥

@

o]
¥

(ov)
(ov)
+

(ov)
(ov)
+

Ll LGk (9)

Toose LR G (1)

ol g Ak (V)

s u)mmla(Y)

izl ()

e U

nzZzZz2Z2

ZzZz2Z2

| ZZ|3|0

0| >|=>|0|T

0|Z2Z|0|3
pelplpelpelpe)

0|Z2Z|0|3
pelplpelpelpe)
pelplpelpelpe)

pelplpelpelpe)

123

A el Jsall L ol 300 Jii g g poill ol Syl




Alal) il 85 dadll kil il asenal Foali ,Y1 A

&l el -1

Ahmed, 1. (1993). “Laboratory Sudy on Properties of Rubber Soils,
FHWA/IN/JHRP-93/4, School of Civil Engineering, Purdue University, West
Layfayette, IN, 348 p.

Alternative Landfill Cover Demonstration (ALCD), (1992), Sandia National
Laboratories, MS 0719, P.O. Box 5800, Albugquerque, NM, USA

Ankeny, M. D., Coons, L. M., Magumdar, N., Kelsen, J. and Miller, M. 1997.
“Performance and Cost Considerations for Landfill Caps in Semi-Arid Climates,” pp.
243-61 in Landfill Capping in the Semi-Arid West: Problems, Perspectives, and
Solutions, May 21-22, Grand Teton National Park, Wyoming, eds. T. D. Reynolds
and R. C. Morris, Environmental Science and Research Foundation, Idaho Falls, 1d.

Al-Yagout, A and Townsend, F (2001) " Strategy for landfill design in arid regions’
Practice Periodical of Hazardous, Toxic, and Radioactive Waste Management, Vol.
5, No. 1, January, 2001

Bagchi, A (1994) " Design, Construction and Monitoring of Landfills’ 2" edition.
Wiley Interscience: New Y ourk, USA.

Blight, G. E. (1996). ‘‘Standards for landfills in developing countries.”” Waste Mgnt.
and Res,, 14, 399-414.

Blight and Fourie (1999) Proceedings of the Institution of Civil Engineers:
Geotechnical Engineering, vol 137, no. 4 (1999), pp 177-264,

Bonaparte, Rudolph, Beth A. Gross, R.M. Koerner, D.E. Daniel, and S. Dwyer
(2003) “Technical Guidance for RCRA/CERCLA Final Cover Systems,” Draft
document being considered for publication by U.S. Environmental Protection
Agency, Office of Solid Waste and Emergency Response, 2003.

Cecich, V., Gonzales, L., Hoisaeter, A., Williams, J., and Reddy, K. (1996). “Use of
Shredded Tires as Lightweight Backfill Material for Retaining Structures’, Waste
Management & Research, No. 14, pp. 433-451.

Chadwick, D. G. J., Ankeny, M. D., Greer, L. M., Mackey, C. V. and McClain, M.
E. 1999. “Field Test of Potential RCRA-Equivalent Covers at the Rocky Mountain
Arsenal, Colorado,” pp. 21-33 in Proceedings from the Solid Waste Association of
North America’s 4th Annual Landfill Symposium, Denver, Colorado, SWANA
Publication No. GR-LM 0004.

Department of Water Affairs and Forestry DWAF (1994). Minimum requirement for
waste disposal by landfill, CTP Book Printers, Cape Town, South Africa.

(DEQ) Oregon Department of Environmental Quality, Solid Waste Policy and
Program Development Section (1998).

¢o A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

EU Environment Agency (2003) Interpretation of the definition and classification of
hazardous wasteT echnical Guidance WM2.

Forseth, J. M. and P. Kmet. 1983. Flexible Membrane Liners for Solid and
Hazardous Waste Landfills - A State of the Art Review. In: Proceedings Sixth
Annual Conference of Applied Research & Waste Practice on Municipal & Industrial
Waste.

Gasper, A.J. (1990). “Stabilized Foam as Landfill Daily Cover,” Proceedings,
Municipal Solid Waste Management: Solutions for the 90’s, U.S. Environmental
Protection Agency, Washington, D.C., pp. 1113-1121.

Gee, W. G., and Ward, A. L. 1997. “Still in Quest of the Perfect Cap,” pp. 145-64 in
LandfillCapping in the Semi-Arid West: Problems, Perspectives, and Solutions, May
21-22, Grand Teton National Park, Wyoming, eds. T. D. Reynolds and R. C. Morris,
Environmental Science and Research Foundation, Idaho Falls, 1d.

GeoSyntec Consultants (1998a). “Test Pad Demonstration Program - Tire Shreds as
Foundation, Leachate Drainage, and Operations Layer Material at Municipal Solid
Waste Landfills,” report for California Integrated Waste Management Board.

GeoSyntec Consultants (1998b). “Guidance Manual — Tire Shreds as Gas Collection
Material at Municipal Solid Waste Landfills,” report for California Integrated Waste
Management Board.

GeoSyntec Consultants (1998c). “Guidance Manual — Tire Shreds as Final
Foundation Layer Material at Municipal Solid Waste Landfills,” report for California
Integrated Waste Management Board. Madison, WI: Dept. of Engineering and
Applied Science, University of Wisconsin-Extension, Sept. 14-15, 1983.

Hesselberg Hydro (2002) http://hesselberg-hydro.com/about.htm

Hauser, V. L., B. L. Weand, and M. D. Gill. 2001. “Natura covers for landfills and
buried waste.” Am. Soc. Civil Engineers, J. Environ. Engineering 127(9) 768-75.

Horvath, J.S. (1995b). “EPS Geofoam: New Products and Marketing Trends,”
Geotechnical Fabrics Report, Vol. 13, No. 6, Industrial Fabrics Association
International, St. Paul, MN, pp. 22-26.

Humphrey, D.N. (1996). “Investigation of Exothermic Reaction in Tire Shred Fill
Located on SR 100 in Ilwaco, Washington”, Federa Highway Administration,
Washington, D.C., 44 p.

Humphrey, D.N., Sanford, T.C, Cribbs, M.M., and Manion, W.P. (1993). “Shear
Strength and Compressibility of Tire Chips for Use as Retaining Wall Backfill”,
Transportation Research Record 1422, Transportation Research Board, Washington,
D.C., pp. 29-35.

‘" A el Jsall L ol 300 Jii g g poill ol Syl


http://hesselberg-hydro.com/about.htm

Alal) il 85 dadll kil il asenal Foali ,Y1 A

Interstate Technology & Regulatory Council, ITRC (2003), Alternative Landfill
Technologies Team: Technology Overview Using Case Studies of Alternative
Landfill Technologies and Associated Regulatory Topics.

Jdury, W. A., Gardner, W. R., and Gardner, W. H. (1991). Soil Physics, 5th ed., John
Wiley and Sons, New Y ork.

Kmet, P. (1994) cited in Landfill Cover and Liner Systems for Water Quadlity
Protection By Philip O'Leary and Patrick Walsh Waste Age, Apr 1, 2002 Landfill
Continuing Education Course.

Krynine, D. P. and W. R. Judd. (1957) Principles of Engineering Geology and
Geotechnics. NewY ork: McGrav-Hill'Book Co., Inc.

Landfill Advisory Committee, (2003). Public Works Department 2101 O'Nell Ave.
Cheyenne, WY USA

Landfill Cap: Environmental Expert article Published: October (1997)

Lee, G.F. and Jones-Lee, A., "Recommended Design, Operation, Closure and Post-
Closure Approaches for Municipal Solid Waste and Hazardous Waste Landfills,”
Report, G. Fred Lee & Associates, El Macero, CA, August (1995).

Lee, G. F. and Jones-Lee, A., "Geosynthetic Liner Systems for Municipal Solid
Waste Landfills: An Inadequate Technology for Protection of Groundwater Quality,"”
Waste Management & Research, 11:354-360 (1993).

Lee, G. F. and Jones-Lee, A., Fred Lee, G. "Problems with Current Approaches for
MSW Landfill Closure and Post-Closure® ASCE national conference on Landfill
Closure San Diego, CA October, 1995

Levitt, D. G., C. F. Lohrstorfer, M. J. Sully, and J. M. Ginanni, 1996. “An Arid Zone
Lysmeter Facility for Performance Assessment and Closure Investigations at the
Nevada Test Site.” In: Proceedings of Waste Management ‘96 Conference, Tucson,
Arizona

Merry, S. M., and Bray, J. D. (1997). ““Time-dependent mechanical response of
HDPE geomembranes.”” J. Geotech. and Geoenvir. Engrg., ASCE, 123(1), 57-65.

Misra V. and S.D. Pandey (2004) " Hazardous waste, impact on health and
environment for development of better waste management strategies in future in
India" Environment International October 2004.

Morel-Seytoux, H. J. 1996. “Assessment of the Performance of a Capillary Barrier,”
pp. 211-17 in Proceedings of the 3rd International Conference on Tailings and Mine
Waste 96, Fort Collins, Colorado, A. A. Bakema, Rotterdam.

sy A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Nichols, W.D., 1987, Geohydrology of the unsaturated zone at the burial site for low-
level radioactive waste near Beatty, Nye County, Nevada: U.S. Geologica Survey
Water-Supply Paper 2312, 57 p.

Philip O'Leary and Patrick Walsh Waste Age, (2002), Landfill Cover and Liner
Systems for Water Quality Protection, Waste Age, Apr 1, 2002 Landfill Continuing
Education Course.

Prudic, D.E., 1994b, Effects of temperature on water movement at the arid disposal
site for low-level radioactive wastes near Beatty, Nevada [abs.]: Geological Society
of America, Abstracts with Programs, v. 26, no. 7, p. 391.

Prudic, D.E., and Striegl, R.G., 1994, Water and carbon dioxide movement through
unsaturated aluvium near an arid disposal site for low-level radioactive waste,
Beatty, Nevada [abs.]: Eos, American Geophysical Union Transactions, v. 75, no. 16,
p. 161.

Roberts, D. W. 1984. Soil Properties Classfication, and Hydraulic Conductivity
Testing.
Cincinnati, OH: U.S. EPA, SW-925, Draft, March 1984.

SBC (2002) Secretariat of the Basel Convention: Technical Guidelines on Specially
Engineered Landfill (D5), Basel Convention series/SBC No. 02/03 First Published in
1997 and reprinted in November 2002

Solid Waste Landfill Design Manual, Washington State Department of Ecology,
1987

Schmeltzer, J. S, L. E. Barker, and D. O. Blout, 1996. Ste Characterization Data
from the U-3ax/bl Exploratory Boreholes at the Nevada Test Ste. DOE/NV/11718--
003. Bechtel Nevada, Las Vegas, Nevada.

Schafer, R. G. (1978). The Behavioral Characteristics of Selected Northeastern Ohio
Clays When Subjected to a Liquid Industrial Waste. In: Proceedings of the First
Annual Conference of Applied Research and Practice on Municipal and Industrial
Waste. Madison, WI: Dept. of Civil & Environmental Engineering, University of
Wisconsin, Sept. 10-13, 1978.

Schroeder, P.R., Dozier, T.S., Zappi, P.A., McEnroe, B.M., Sostrom, JW. and
Peyton, R.L. (1994) The Hydrologic Evauation of Landfill Performance (HELP)
Model: Engineering Documentation for Verson 3, EPA/600/9-94/xxx, U.S.
Environmental Protection Agency Risk Reduction Engineering Laboratory,
Cincinnati, OH.

Sharma, H. D., and Lewis Sangeeta, P. (1994). Waste containment systems, waste
stabilization, and landfills design and evaluation, Wiley, New Y ork.

‘A Al Jsall L b g3l i gyl el Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Solid Waste Landfill Design Manual, Washington State Department of Ecology,
1987 Stephens, D.B., and L.M. Coons. 1994. Landfill performance assessment at a
semi-arid site: Modeling and validation. Ground Water Monitoring and Remediation
1X(1):101-109.

Somasundaram, S., Caldwell, J. A., Loan, A. R., and LaFountain, L. J. 1999. “Design
and Construction of an Evapotranspirative Cover at the Oll Landfill,” pp. 251-61 in
Proc. Solid Waste Association of North America’s 4th Annual Landfill Symposium,
Denver, Colorado,

Stormont, J. C. 1997. “Incorporating Capillary Barriers in Surface Cover Systems,”
pp. 39-51 in Landfill Capping in the Semi-Arid West: Problems, Perspectives, and
Solutions, May 21-22, Grand Teton National Park, Wyoming, eds. T. D. Reynolds
and R. C. Morris, Environmental Science and Research Foundation, Idaho Falls, Id.

Tchobanoglous, G., Theisen, H., and Vigil, S. (1993). Integrated solid waste
management engineering principles and management issues, Irwin McGraw-Hill,
Boston.

White, R. (1995q). “EPS Geofoam: Unique Solutions to Forming Steep Landfill
Embankments,” Geosynthetics World, Geosynthetics Publications, Ltd., U.K., Vol. 5,
No. 2, p. 10.

White, R. (1995b). “EPS Used to Assst in Methane and Radon Gas Venting,”
Geosynthetics World, Geosynthetics Publications, Ltd., U.K., Vol. 5, No. 2, p. 12.

Zimmie T.F. and Moo-Young H.K. (1995). “Hydraulic Conductivity of Paper
Sludges Used for Landfill Covers,” Geoenvironment 2000, Geotechnical Special
Publication No. 46, D.E. Daniel and Y.B. Acar (eds.), ASCE, New York, NY, Vol. 2,
pp. 932-946.

‘q A el Jsall L ol 300 Jii g g poill ol Syl



Alal) il 85 dadll kil il asenal Foali ,Y1 A

Sl -V

‘ (") g
£ Al cleldial B 0pS liall | gaal) daild
& Lozl & oz & Lol
1S I 51 Sl 1 SR s pb ) slo! Jyd!
yooolofya-vy | veug/VVvo—yy | YeutlviA-o
Bl J gl oo 51 1 slel

Adel221261@yahoo. com \ N \ L st fp - o
Kme2004@myway. com N N N ity g 2 SN e 1= |

Sayousry@ yahoo.fr N N 6 ot s [l =
ajirabdo@yahoo.fr N U s g fadi—g | A
Farok@scs-net.org \ \ N calt 315 [o -0 Uy g
mkhashashhneh@yahoo.com \ N N Laled) dlis esfs -1 a3,y

hkhowar @hotmail.com N S A ol 3l us -V
hkhowar@hotmail. com N \ N5 et el = A kb
Kmsalsiy@omantel.net.om N \ Gt 320 o elp =4 ol

n.ghtal @yahoo.com N Ollaodd il s i fp =Y«
dobhani2822@ yahoo.com N \ \ gl B as s fp -1 ) !

derhemmansor@ yahoo.co N Fo gl ypase gny3 5=\ Y

Fatima 1965@hotmail.com N L O B dabl [o -y ¥
Wish_ubest@yahoo.com \ tlouai Jua fo -1 S

Sidi_taleb78@ yahoo.com.fr N Il Wy s [T =Y 0
Hosab5@hotmail.com N W Wy 3 A n | Wl
Smz2002@hotmail. com \/ \/ A de o Oleke [a =AY | W3 e

F_emabrouk@ yahoo.co.uk \ S5l ooz A=A
OmerApril@ hotmail.com N ol eld) gl s 0 =14 b

by

Rajaa_alassaf @ yahoo.com N Sl as sbry /i =¥
Moen_irag@yahoo.com N £ ds B gdr [3 =Yy g1 Al

mshammaleh@ yahoo.com N Y& i des 5 -vY
amjaber @hotmail.com N Sl dible fp -y | ke

A el Jsall L ol 300 Jii g g poill ol Syl



mailto:ajirabdo@yahoo.fr
mailto:Fa-ok@scs-net.org
mailto:mkhashashhneh@yahoo.com
mailto:hkhowar@hotmail.com
mailto:Kmsalsiy@omantel.net.om
mailto:n.qhtal@yahoo.com
mailto:1965@hotmail.com
mailto:Wish_ubest@yahoo.com
mailto:Hosa65@hotmail.com
mailto:Moen_iraq@yahoo.com
mailto:amjaber@hotmail.com

Alal) il 85 dadll kil il asenal Foali ,Y1 A

marzoukazbderrazak@yahoo.fr

SHMEIH e T -¥E | g
Job B &y )b Su
Jeremy.richardson@unep.ch \ Mr. Jeremy Richardson G
Ibrahim.Shafii @ unep.ch \ N ELEPONMEPEL A e
Ty 1 gl L S a8y i) a1 700
elaref@basel egypt. org \ \ \ Syl e [5.1 =YY an
saidlec@ig-eg.com \ \ \ Sl il daes /3.1 =¥ A s
sdahroug@ basdlegypt.org N N N T deam [3-¥4 o
amoe@basdl egypt.org N N N PRy AR oy
afarouk@ basdl egypt.org N N N B gy ai [3 -y o
Elraey@ link.net \/ \/ \/ S ol o det [5T vy s
|_shamy@hotmail.com N N L el gl [5.0 -y o
m_elzarka@hotmial. Com N By wes 5.0 -w¢ o
Nefisa_sayed@hotmail.com \/ sl i 5.0 =10 o
mael sharkawi @yahoo.com N N NWESINWINVO RN 1 s
58 1
\/ ol s alae [5 -y gy
N EYURCE RS I gor
N pas Qs fs-va | e
shaw kusakran@ yahoo.com N Ol S Jsi [5 -84 o
N oz gl a3 -8 gy
N N ) ds -ty Pons
gl des S g
Inas2001us@yahoo.com \ \ \ e oyl 30—y o
Sldiandl 8 g A o
dayhospl @internetegypt. com \ Ll ool s et 3 £ ¢ as
noha_hamdy@ yahoo. com \/ dwdl ds A/ -0 o
i) Ol yLiz o g 37
green@green grouf. info \ \ Aol e Byl [5 — €% o
N B 8 5
environies@link.net \/ \/ b &y [a -8V s

s — A d) O dd B gl 8159 — sl O b jler

o)

A el Jsall L ol 300 Jii g g poill ol Syl



mailto:marzoukazbderrazak@yahoo.fr
mailto:Jeremy.richardson@unep.ch
mailto:saidlec@ig-eg.com
mailto:amoe@baselegypt.org
mailto:I_shamy@hotmail.com
mailto:Nefisa_sayed@hotmail.com
mailto:maelsharkawi@yahoo.com
mailto:Inas2001us@yahoo.com
mailto:environies@link.net

Alal) il 85 dadll kil il asenal Foali ,Y1 A

aahmed_hm@yahoo.com

Sl gl a2l fa = A gor
moussai @link.net N N 3 Rl 3o 3 €4 gy
mhenv@yahoo.com N PRIV Y s
Tarek_elruby@yahoo.com N N de Gyb .5 - 0 gy
Ay o8 jledcay) dea
aosherif@navsr.sc.eg iy able L. -0 s
e T[> oy o
dodall 89 ) Lo

Y gy 3 -0t s

Anoor51@yahoo.com N N 58 st unf [3-00
kai ssersaleh@yahoo.co.uk \/ At G pad— 0% "

B S bl — § a3t SLUE e el ¢ g e

\ G e [3=0V

N sy i [5 =0 A s

oy

A el Jsall L ol 300 Jii g g poill ol Syl



mailto:aahmed_hm@yahoo.com
mailto:moussai@link.net
mailto:mhenv@yahoo.com
mailto:Tarek_elruby@yahoo.com
mailto:aosherif@navsr.sc.eg
mailto:Anoor51@yahoo.com
mailto:kaissersaleh@yahoo.co.uk

