[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

w‘.ﬁ}hg&ﬂémw ‘.k._.?uju:aa)\md;.u
Q|J._!| .h,?u w‘.\.@ w.l.ﬁ CJ""P.‘
VeGP0 Clin YA _)\.@.3 sJ}‘ aJLa.‘.i ‘rJLe 0,93

JUj ol&ds 43 A g ol Ol5me e 53 HELP Jus 5 5,8
Ol o83 Jowe 13635 90 anlllan

5 o1 55 sl deme
mj_zoqi@civilEng. iust.ac.iv s\&zls slgr Sy lases 0aSin 55« Solw dgd OLLS iz FL o8 Wl e DLl () 1 S oy 5

SVARVA RIER-IVRT CYVVA L SRTGOt PPN

L S S 5 o DSl oS35 il Il olST5 s 0t S (6 gt ol (slabilony 352 Cle 4 IS 5 4ie
e sl s s S1pe il ddeai 5 (6o s] mar e b S o (G50l i ] a5 J S by 0
o Se il bl Jdo Sl b SThe 53 bl il w350 shie 4 .Sl Sl 5 g0 4l pd A4S Slasiie
Jbo G HELP b,y 55,8 o oslézul w34 o odeol HELP lal 4 «5 (Hydrologic Evaluation of Landfill Performance)
sslizl lj ol s gmmge sl 4 ulo 5 by (Sla i cdllj oS85 o ol OBy o (S 45 o (Seha 53 S S sls ke
5 o i el olSC53 1 651 0 0 e e Ol Sl g Oltons Ol gt Al 0T 5 (S5 oo Ol ety (1 s ] 3 2358 0
sl 0l o3lizs] HELP

Al olKis o sl 5 0l Olses Cpmasid Cogm o b (sla el 5 S leasiin o wliilon e I HELP Jiko iy 555
45,5 g St SIS sl ilojl 1 STt colasiiin 5 Ol g (K st oSl 1 L0 55 g0 _zeiel 3 (sl 035 .S o oslézad
U ol ol ol Dl Ol g Al o555 43 45,57 o b ol oo (Sl ialol i o ol ko] Covss 4 it s
el ols b ok e YO 45 Olions Ol pg U5 5 i (sl 0

53 el 5 RalS 3 L i it ST g e 5 et AT 1 Bl it S 45 s oo DL aaflle il ile 4l
o g0 a0 dm 35 b3 g8 o o yls s olKids 0 G5 5 e e 0 Yl 350 S1TAY Olios U5 0585 55 515 Ol AL 0[5
el o Lo YF Y ol S0 tld pli) ST o jie Lo ¥ mile Y (545 2 @wémywﬁp Oliaws AL 655 45 « HELP
Ot ol tilaio | il g Loy 5 o el 5 ot oS L) Sl 5 0d Ll 3l il Loyl e Ot L oS08 S 4
Sl o 53 3L b Oljpe 5 Los aibsto o Yo Gpai 5 o Cle oVl Gond 5 o 5 o8 Wl oS> Sl aibato s SUL
02 ol S GHTVE/Y s (g5 05 o e i ol g e 3 b Sl slowl 5 Yo Gn5 5 e .G Olians i ol
S o S e S5

4l o Olows HELP (AL o&Kids @ gulds O30

AL sl S Lan 008053 (ode s e (5 o) Dl pee LS| IS


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

Sl 1 (S0 ol 358 s e I3 e 5 e
A dal g a Sl o 5 LSl s e s 5 mlae
o351 Tl e e e (b pde s 3
Sty e D e s e sl ST b
V) ol sl 3535 40 Jams

V5 3s dlly o8 ST 3wk S s S e
W5 el Al 35 e s e 5 sla O 5 s
DB sk e Gble 534S Ay 85 ST 53 S g s il
Vers)0r ton/m” 5 V0 -YerL/ton o S 5w (ls
Slr s g3 e S S g M) o
Bl s b ey Ll by ol K e by i
S Lo 5L o800 1y 5 VL (sls a3 o e
Ol s (gl a8 L3 olKds wl oo 5 38 .(4)35 5 1o
ey Blg el SU ke g5l 5 alS S5
(O0) a8 w3 T aast 5 O mbie

OB Hlde ol pw i sl e 528 Cr
Wl 0t plonil (gl 03 1S lalllan a3 oSS 53 s 5
ooliial b o9 ST e ail o Ol Dl b sie 5 areSLe
L L «(\\V)WBM (Water Balance Method) s, 5
Hydrologic) 55 51,6 558550 Lol Jde 31 eslia
sle=l 4 oS (Evaluation of Landfill Performance
AOY) cdl sl 6,8 o3l s e edwl HELP
2 M wlpd i fo G s de 0 56008
S 03 Jde ol oS Lol HELP Jue b oKis
Gla ) amlie 5l ol8s wl o3 Jlde oo il s
e g Jde ol 51O Cnl s LS 3y Calises
S 345 il 5 s ol 5 skl 58 LS Ol 5
O‘))\.:{w)ﬂﬁ*@q-.(\\c)w‘aﬁobukulechdﬂ)’q
HELP Jue 51 SSLls 5 cusS g Al oKas s O
S ot o3 Je sl oLlS L(12510) Cel sl eslind
Sl s @Bl gl by olKs 55 5 al s Ol

St 0 e Sl S or (V) Sl e

58

..... Al g 3l 5a0 (oS 33 HELP Juw 3 1,8

PRV

e Olge el s ST s alnd o e 5 A 8
T AL s STe o3 e Ly il 5 age
(2 Sl alpd ame Gy S 5 e el ol
Sl it (1) Gl w5 5 o sla T ST
23 3y ge Sasby 5 Gy osd 5l U Ol (SWb Sl e
by T e s a s by (S5 w5 Llemy
St 3038 1y Ol o Klay 53 s olKs w4y (53,8
Ol Sl asl el H e ey 50 o ol g 85 55 s
bt s bS5 gl b Sl ilens
RGHU a1 L2
Sy cailaie 53 SW,L Olge 4 33 ST e 4l o llis
OLL s 53 s ald Ol (V) Wsls YL
3y JB e Sl i gl i
s olasiin S o358 35 Sle s w g Y35
i ol s e Jalge 4 L3 s STl d o
() 358 o G5 el Olie 03 e e Dl i o
33,5 oo el s hs S1oe aled o3 53 Sl
sladsl B sl eslinal dusls 5 IS wl ol ksl 5 o e
i 0SS
2 gl by LUl g olg el 3 ST
o a5 (eSSl 588 53 Mo (F) s oslizal o L
3058 o @33 dl 8 5S1he ol 5 O ke VO 550
S 4 188) o s g5 dals aUs Sl 7PV K el
sslinal Lol o35 Jowe ((0) Conl sdd Jize L) o5
235 o ol Sk wlsy s a6 e
Sl b il sla oK Wl s 3555 o 5T
les Ol bl Lasms 51 by odige delsd 51 eslial U aS
3585 J RS oy 4 by (il 2o i 35 0
(F) S o cblis s e 1 GBSl 5 cusb,
ol e SLESl 5 A5 e oS Wl e e w805

L Oladl bl 5 s laes pslte 5 5b 555 0 58

9 yﬂy
190 Jlgr / Jgl 0)loss / le2 019>

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

L’,b&o&: 9 659: .:‘9? SoSxo

oLl rbu\ f\}g &,Ja Y ~° oslaiul ‘db) o@b C)l}'- “
O Y Clew (<l s NECER Q_”.\ Ol L NECER sy

b s, s 3lge

Ol Sl i Sl 5 Gm 5 el (e DUl
S L fge et A5 5 Sl S 0 oS s O
LB 5 S s sk psere Sl dilis, (SUL ¢ sers
STHELP Jue 555 o iy o5 aily 5, baw ULy, Ol e
5 s desle g (Penman) Ol ol el s
S s Al a 53 ol 5y sl (AVS s eslinad G a0
bl il Sbt s Oljee sl e 3 .ol 0o S
Lol ol ol 35m 50 St 53 & (s Lol Ol e
gl O 5 S Jeily Ol 5 Sl S350 Wl
SS bl g O 53 Sb iy 5 26wl 5 s
eﬁwqbtwwbu%?dnlﬁmjdu
a3 Ol s 353 o o3lize HELP 3 olS Lo 5
S Ol a4 fens s sl Y @ 358 4l Ol
jgﬁﬁ@a}jjjlui)l;‘cpildbq\)j\bjb‘tulﬁévjlé
s (S 2S5 sla wY s Bl 1S

5255 alsm 5 Of gl el

o Il e@:cbjlﬁ:f)l;)ﬁdu o3ls
SIS 6 Jele 5 e 335 o SIS s el
s adee Gas (Y) Cl S adele Ges kS g
o e sy 4 O il S oS Cidl e o j2i
(ol s LS o e |y O mlin 3585 Ol e ol 358
23 38 o Sl s sl 55 e 5 DUl s
Bl b (g s Gas s 3525 olS v 3 &5 Sl
alay Ges 3 ph s QLS W) 356 Ges (:SOle Jsles
gd 03 7S oS Wi Gas 5 00 (S Vgens SLLS
Joles el Gas Obl 515 555w e A &S |

%g AW
190 Jlgr / Jgl o)loss / ple2 019>

la%

oslizal Jbo ol 51l o&ds 5 gl 5 BB =
Al ol

e 53 21 OOy dalons il o HELP 1531 e
L35S e ealinal by o3> (5,0 sl aY 5 g
5 Say Gy ks (Ll Ol Jde ol 5l eslandd
e VL s 5 e bl o803 ) s 2
Jad L3 5l el ga slaosls 4 HELP Jue 3 53 0035
e eilale las 5l e Cashy B s (R
SBAr (5 5 e adlae Gas S Coles Lax L
sl wamg Ll mll ol 55 Jiw pslis ajls 5L
Je 535,05 395 I3l e 3 s (el ciliss VLI ol sn
(s b s gl S5 iy nolie HELP
slsl> gl (STasdes Colda (o s (S abi
S lel 0P e polie 3l s g Wiley 5 ile
Jie 08) el e (63,5, sla aali 3 eslizal g,
e o3 31 L5 ol I b sl el « HELP
1 L il ols Y Calies 5 i Al o i
T OV sl s 81 L el il 5 oozl L 1580
I LSLAW Sl 03,8 Al oKids Ciliies g5
e 1y Al ol 3 5wl pd Ol il
LS s

U3 o5 53 g 5l o Olss pmess g Wi ol o
relsr gle ols 5 g e 80 Ol (2ol Olans
ol oslaisl HELP 33l ] (M gl s Ol
A S s G S T 2 Ol L oK
s s 4 62555 b3 Ol ol ol BBl Olia
oKl gla o33 a5 Lol Jl 5 o5 FVAV 550
o sk AVl 0ke Ol Ol gt S i
el e e YO SV SL b 5 UFe spis
D3 S il s by ol ba alil opl 4 a5 L 1

s S dsa s Ol a by e laesls IHELP wsl 5l

5 Ole o ‘J}l;@;ﬂcjf Wligy s Gl b


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

sl 4&..5& S o Colaw Laxls ol 3,8 oS
e oS Sin b mdse Sl il o oS g la
Gl 30 e 0 Lt Y/ Lawgte o Vo w Kl
wuda}ugljyvs\ﬂ,&&q.w\juﬁduh?u
S e oMe sl sl o8 S s 530 1) eeeSle S
DL el Ll ol 2L L(0)AS o sloms] ki O
5 (V0) la sz Sl 55 Cile 3l ey olm oy e s
Olsie & s ol&ds o | ol Cile oS Layl 5 53 Y soms
g bl e led aolS i) g T eyl e S
Uibs Ol Ol A3 oSy liml ailete s oS ol a
Al Ol b3 o8> gl e pl el 52l alS
ol ol § L s i

le A5, Jad gy s, Jad OLL 5 g0 Ol
Ly Jemb g Olos el atasly olS g5 5 £l sle
Sl (Y C) 0000 F Sl i 4 &l sbes ke
35wl alsy gles lawste iy b OLL AL
5 s s Gl s O 3 a8 e bi 0+-00 F
0S5 Slons Dl s 5 Ak 5 ol slales s i85 e 0L
Jad S ol O 53 e &) YL gy 53 Ll e
o b AE, b g s ol alsl dle ples s s,
53 iy Jead Vgame (O00)358 cpnd 55, TEV 0T OLL
s olKs sl p b o pled sl 3 s Sl e iz
Lgn sl esls 5 adlae o S lpn 5 O 4 a5 L Olia
© Ay Jead Ll 5 g Ol (V e 2015) L @
sl o azd § La3 ;5 Y44 AN LS S

oSle 03550 s 4 g L e VL S
Sla osls 5l slss Sla| ailaie 45 sl S o YL
s Ol el 0l o3l Olans Sty g oKt
SUATAYSITRA ola e cilies la ol s sl Jaw s
ELI VS VETCIUV B VoS VL3 | CONE SE SRC RN L
YIVY ol Lo VYl o sl e e VL o S00e Laesls
Nl Ske Olye 4 sae ol « ol KPHO L &b

..... Al g 3540 (oS 33 HELP Juw 3 1,8

adbis Ol 53 2S5 5l oVL e 5 250 033 (e
Sosb b S o Gl S Gee Sy s 035 i
wa\.sﬁf\{ﬁ)ﬂ)du;lwﬁqssﬁw
Gos S i 3 b 5 L S 0L 5 S g5l b
Slp el San aia 5 b olS Ok gl 55 (S se IS
)551)@1?&);‘@1\5\‘Qﬁuu):‘ﬁb@l%&i

(TN) ol o VY=F0 s 55 5 il ASVA ()
SOl Jaalasl 5l eslizad b ooobs ailane S Slasiin
5 S SO el 2 o ool s 4 St
s fr 4 ey Lol s osls iolad ) Jsder
R I a adh o
Al Ay o8 ol s (g b)) S Y VL
L s el Ges S (pl e s Lo e Sl P
Ol all ol 3 A3l i (St Y 0 5L Gos

.wlomaﬁjlé.;ﬁ);ﬂdsu%,;:;«?u&w

Olane Al ol8ids Sl alate 53 S S b3l 11V g

S 3 3590 o) Ao

Y oS V olS m) Ges
JAN AR .-y
YAYS JAYN Y-¥
JAR JARS f-7

Flos= s sl s

LL=vY LL=vY
=

Pl=\¥ Pl=\y

LL=v\ LL=y.
Y-f

Pl=\vy Pl=\v

LL=yv LL=v¥
-5

Pl=yv Pl=vo

(Plasticity Index) (¢ e axls Pl
(Liquid Limit) s, 4> :LL

ol atls Il sl S el jaxls
ﬁsjdb)°@bch“)‘éﬁﬁw&ﬁ‘f\w‘§f
oo gy Sl Laes 3 2L (YY) 00 oo (6 5 el o

9 yﬂy
190 gy / Jgl 0)loss / le2 019>

Ulpl bazo Cublsgy ole ozl Gludg fu ole solibad


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

L’,b&o&: 9 659: .:‘9? SoSxo

3 gdome el Ll 3 5L esls S pla Jlu slies 4 Les
VY sl Los wlale Lo sie Ol by ol (gl 5 555 oo
B[P U P [P G P - N PP (O
oKds Sl s 3 1355 s Oljee ¢ o8 s s diS U 5
Ay oo e 1 Al

Sy b sle osls Slogyhe
a@s&gmC}bdujwwwbazwéum;
s aY g5 sl HELP S50 e 55 558 e a5 U
Sosls Y () olad 338 o asie ojled L S 5,0
(Bl S5 (0) slad ol 2505 (Y) oot (6
iee g5 5 e (F) osled

@y s adlr Mo b w Ob Yl 5 (V) e led Y
Slasein 5 Cugby 3l b L858 .cl s sV
Sge sl a3 ets gl ol e el S
S e b e B g 3 il 3 Sleeal
ey las Y IU (ol Cusby 0,5 g Y ol
) 3k o Pl S e 5 oS IS Gl S
S8 ShB hls &Y al a5 e gy s LY
S Sles b5 Sl (3B O w 0T 3 0L oS VU
s 5 S3) o o (B S5 L S S ey
o ;3 dng Yl Sl 51y aelsl sllis s g LD
Ll Y 5 4L s LS Y b ol oo b,
izen (V) ol g5 5l Lo gos oS

B ls 55 W e gy Legitems b &Yl (V) oled &Y
23 2 Colda LS))T@?MW‘H’@‘?' SSa
gl sl colde Js cVL oY ik B 0oL~ oY ol
b 25 e 3 Sleanl 3l5e sl Sl g > L
Tl ot bkl (Sl IS Gl edd et (2S4S
U o G Ll (oo 5 2L (S 0L S 03 (5 50
S5 Y sl el o a5 b AL ane T O
Qb s Aled oS (Bl poas J5b b il 2l lr
szl s alol 5) ol (g4l o e B () 20U

égﬁ AW
190 g / Jgl o)loss / ple2 019>

£4

Bit] 65 03 Ol JUj oKis Slu! adles 53 5L s e
el ol Jlas]

bl 5l s (Kt Cosky sl e S0l
s Sasb sy asle aw Sle HELP 1530 0 5 55 (65555
e Kty oSyl gln 63l 4 a5 Ul ol o
Sl ilate 53 o Cursby pSle el s 4 Sl
o eolex 5 p s cpsd sl oo anr (gl Olias Wl oK
el OY S YERA XY i a

SH,L sl ool

s ol 52 S5 al el Olpe 2 Jse Jolo 0 e
s555 sl iy 3l S (Yol adan SWoL0 Ol
S eslid HELP L1310 5 55 Sk 4 by sloesls
02 R e s esls Sleslinad js ol (5 3 s sl g S
SIS S gt el Sas S 1x 2 ble L
ol odiglad Dl e 5 3 sy se 25 Sy VoY by
33 3gmge oh e VoY &S Ll 1l adllas 5 g
Sl osls 4 g Dl ol Gl et e I e S
Sl SHL eSSl Ol Al oK s SwsL
JLN =V e ol BT b 4 asl 5 ol il s oslinad
oS A5 b me foee gl 1 w3, SAOL s el
bogie Olaw allj oK gl S o0 A5 o g
BTN S W S P ST R JLNY Gl ol alale
S Ol o yeme okiS A5 ) eslind b i3l o
L e e |yl oS Sl e 3 4l

Les

Bl 5 53 ssmse 23 Sy sla ausS S Gl e L
)&Mw\)z:)l,\.};ﬂ)SdL{ja@;QU}l&md\ﬁ
Fyeans Slos auiS 5l s a4 by e sla eals 55,5 g
V=V glos Ol asl s a5 cpl 53 ol ol enliza
S e e e e S sl S sk w1 JL
W sl s ddaly 2oL L Ll gles oyeae g
o3ls A5 358 pend S 4 by se sls esls sl L


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

St (o5 e sl ag S 5l Lls e 8 HELP Jus
Slasiin poad Gl gwd s b el b S
el o3/ S FY Leld 1 oS sl St
s i 5l s 53 ldy S L 0
WY Sl Vsams 1210 g1l 55 Sy Slasie ol
2> e 5 s 258 e ealiiad (g5 5lS Sy b
ol agd o oslinal (0,23) Lily Liges la dlls oKds
sdisled WA o5l sl 03,25 sla S YY-Y4 Sl =il
V4 osled (el ol 6n 08 &S ol (6 e el Llany
S ol 0340 ailain 53 Llomy 7. 50 Ll Ll gl Lloy
sl WY 518 Sl S L oS0 s LSS
S Ol o S Sl 0 03105 0 Sl ) S
St S8l S e 53 (1) 58 eslindd Sl Gl e
Jodss alie I3l e s 5 Sl (58 Gy w38 XY
vol/vol S5 05 akis vol/vol 15 &5 s b wvol/vol

S o mns |, CIVSEC $L RCHRV
S Y s ssd eslial Lo i SbE 5l &S b
tos 1 p s gLl (Sstes Sulds al call olS0ds Ul
e S o s LS bl ) o el eVl
st ol 2sd ot e 0SS
5 o sl IS 6 Sy il Sl b s
Al e Sl pSE ) palie 0 S e
S et e Cins e i S gl el
SO S boles ol Y O Lile ol Y
A 53 o ol Ste A oS5 slp o cnl Al
&g&ﬁ&:{ujgkﬁf@m sl 5ol ol a3 S
el 0 0313 bl Ol 4l ol ol ailane St
WY sl I s 3N el Sl ) 4 s b
i o AL ool Ol b3 o5 3 ol iy
Olyme 358 039580 adlee St 4y oy S /Y asoils
5l o SRl BT wedd bloe St 3 5 ge
ol Wl Y S 0l 0 S el 51 Ol 43 oS3

..... &l g 3 5a0 (oS 13 HELP Juw 3 1,8

ol 5B i TN ) 2eS s (e
B ARV SRR Ls)ﬂ@«rd'/ Ver b io oy
e g B T T L T e
oy 4 O ol & CoV ke sy 358 Lls Y
el 3 g ] Sa @,T@}_W

oA S S ol ey 358 LY G el &Y
Lis Ll S s Y opl ) o S 4 (58) ol S
L ASa el LYl Gl sl B (S
A2l b Y Ll meS b e ol s gl FRCIIRYS
B g 3 b Y pl sl e e Ll T sl
WY ol s il 2S5 s L 5 Sileesl sl
sl Sloms ol aSB OL o Las 5 5100 s g
R85 035 sk L G een 5 5 5e i(F) o jled 1Y
5 gr eslial 358 5 056

GV s a Ol AL ol 3 s pmpe sa Y
(V) oslad ¥ g5 5l as g iy aY 3l A5 ke ol
et Y £33 5 aY ol 6 Llamy &Y AL 0
oles ¥ g 514 wle Y Ay o3 S 3 5 el (1)
0l s b Y S e Calbis syl S8 ccll(T)
plil (b b Sl W3 ol8ids 3 58 3505 L1 o 5
el WY 5 ol e oY Culbis o ol 6l el
Fo Sl WY Llewy Y olg Colbes 5 e Sl £
Al e

sk 358 Olpee » Jge Jelse 5l (S S Slasis
03 ol eslizul S Slasiin ol i W5 5 dbj Kb
Slasein Jlesl g il o 4l olKis il sla &Y
(Sols K s b Jslss slie LU HELP Jus s Sl
ORIPI L35 S s S pLsl ol alita 5 (S5 505 abad
sk 358 (Sa g dhi s gl T ol (el
Al o RIS S Ol a3 5 i e Al oS00
358 il o (S (gl &K e b el i s
53 OA) sp8 e dls oKds 53 wlpd Mg 5 b,

9 yﬂy
190 Jlgy /7 Jgl 0)loss / le2 019>

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

L’,b&o&: 9 659: .:‘9? SoSxo

a5l Cusb,y Ao Dluabl o pb Cule s S Ol dllg

Sad o S LA /Y ol Wlees
e bl S Sl e sde 1Ol o se
el sl by, 5 358 Ol L i e S Sl
Cgr Olg o HELP 33 £S5 0° D eeslinal 5L
sde a8 sl S ealinal 4y 58 a1 ot s pend
o3liil (gt et Ok 0dd (el S Lo 5 S o
L ol b (355 o 2ds S psn LS s
R el i i N e
S dalyt o el 5l plS pge 43S s S e les
(e o a5 s ) 45 S s | e s
Jod Y W edas LS Sbt Cdl e b
e Ssge 55 s e 5 s LS B2
s Sl s BB sl el oSss Al
e e =Y s e =) Sl V=0 s sde LS
o (e -0 oy Y e e T i
sde aal s gh Obl 4ol aiw s 4 pove sde acwle
3l 5 ALS sy g el e et Gl L s
33 U5 e aS St Sl gl &S e o 4 Sl
348 s (ool YY2YA 5 Y0 VWA 3L VG Y
2 33,5 o POl ol sk s mla b il
Jsﬁﬁqﬁjlwbwauélﬂow&{je@:
b sl & a5 b ead sslisal HELP 1530 5
(585 Jsb S cpl 3 Ole U3 oKy (gl el
Vo VO A0 g e AS iy s e ool

CM‘ aJu..u A_Jt?r.:.o‘

b asl
ol A oL VL 5 a8 (2555 gls e3> 4 ax 5 L

Bl e s @ Ol s o5 3 O OO (53l
Sl ol e sl b sze slis .o S &y 50 HELP
D3l el o osls (2l Y J s 3 s Sl ey

%ﬁ AW
190l / Jgl o)loss / ple2 019>

\A

Sl Saodes Colds (sl w e S L el
5 gl oY S Olge 40 V8 ojled S (V7 cm/sec)
ol 0l ULM‘ QLA.M: 4.5\.;) n&éb

Ll g 3 1kl bl dilate S gy did Y g

Llas g 3,0kl wlal gy aab m) s
\ SLS
CL S s Caols b ) Y
CL (S G Sl b ey Y-t
CL oS g pmst Sl b o) f-5
Sm s Y auls s-£If
CL el Lol an oS (g o ool b ey #IT-A
Y $LS
CL oS st Coolt b s --v
CL oS pmst ol b o Y-f
CL (S G Sl b s f-5
CL oS st Cools b s F-A

358 Dl 3l 03 5 iS5 50 Y bl 2 S
5ol Sl by s i ol il A5 o
Lol loy Gos oS gla Y 3 Sl pl s 4B S
03,530 5 Ranl Sl &5 W51 e B iy 56
ool S S5 53 Koy 3 3z pe SEdy s
D 53 5 Lley Llowy 53 (358 Sosb ),y das o o3l 5
bl 52 V8 ojled Sl 3pd e oS (Silee
el 53 el e il L5 (Kbl JUES oS gl
Gl 5 iSay o by Y0 L sdd 5 5 o ke
Aoz 5 by oy Gas 4o ax iy bl b Cob,
D & WA e il Sl ey 53 5y 0 Setdl
Jsl Cosby dopncwl sl a5 L s Llews Y
VA=Y VOIVOL el dileny S5 0l Llay
G b dilews gl N Y VOOl O - Sle .o
Sl e sl S 6w g Ll sl el 63 2
oKds 3 . ail e VY VOIVOL 31 2eS Oles dileny o


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

Al oy 3 wlpd Ay RS o 6 cp i sl
o8> 555 ot plal adlllan 53 ol ol ol Ol
Cany ol 0 DU 35 Sl 528 3 w8l (sl s
L;;)uxwol}:awm\/\JJLN'\;);CEUAL_;&;;;
Olgen Al o5 cpl 53 A3l oo Jlo 55 (5 ¥roee Ol 4,
g dsb o WVl s bge 5 AVl (S0 s
OMNCwl e Ja 08y £A 5 5 4 (andllas o) 93) L
G SIS SU aabs 5HIAY ssas s ojle w
ol 8S sk sl Al o w4 G s s e
33 u.,;-r.avwbda//\\“ 5 gd Oliaw Il o3 5 Sldia
U 528 o w3l (sl s ol (555 ook plonil anlline
ool ol Joe HELP aew s 40 & sl sl s 9o
Sl Al ol sl Sl 51 56 Cusby 35 Ol
TOA ply i a e /A VA Cobs & Sl by
Vodsdr 4 axg LL.OVF) ol V¥l 200 u g 7V

ool e gze VKT ol Ol Al oKds s lds gl

..... &l g 3 5a0 (oS 13 HELP Juw 3 1,8

s gla Jlo gl amnlsn (2555 Gl osls x5 L
el 03 S aloes 15 o5led Y (Sa) 5t eSols s Ol e
s 0 dl gl (SKob e ¥ dsdr @ ax g L
3 oSSls e Ol (i e oes el s a8
Il el 53 Sk e el 3l 55 Il ol 53 255
OV/E ol OF Jlie 5 035 eS8 505 e ler 4 o
A Sl (S Olgzn 0 2SIl 5o A3l e e s
SAL S el ot w5 K5 s s Jl e
o db rl 03 G805 e s Sl e SRS
S sk b oS Bl e i a3 S
Llony b ailats 5 b oK ol ol 4 SWL
Jal Y 55 (Sl sl 26 Cush, IS 10l o 3548
G 5 s 5 Ul Geb 5L 5 etile SL Al olKs
I e B L STl
e WY S sesls 25 ¥ Jl s g ol Jsl Y of

AL o e

e Jlo gy sl O O (15 o g polie ¥ g

(Mm) o 5 1-0 sla Jlo gl o O sl VY dle Yl Y Il fFll b Jul

Sk
e Sl
O 5
TSP BT
¥oosled Y s p SSle Ao

“.)T"J':’.'.’)’J:;J'-'“

SR/ R I VAR PN TN TA ¢ YAY
Yy ARTA Uy YO XY
A W Yo/ FYY YAy
N \EdAs ARTAl . YY/¥
4 AVINIA \IY o VYA
-1qY -Y -5 AAFASEERVANN

e @ Ol b o&ds 3 358 il opl .ol VL
Al o ol al 3 (e /P) g g S b
Oliaes &b o883 (gl T Oy (gl il s, slie ST
¥ Jsd> 53 5 ekel Cows 4 HELP 53l o5 o3 3l eslizul L

el 0 03l u,';.aLa.:

\Al

J&JJSBQY&‘JlL@;QWULJQKJ}CuQY
358 Oy Y pl (655wl el LB, Al 30 L 1D e
35 ok oS & am s L Ll Ll e Ll e &Y ol sl
L{':‘.")_}'i) QTLSLA nj.a..ﬂbjabfvs.}jb tJ'i‘ Q\):“‘ caaleie
SHLT Jsdr w0 ax 5 L (Vi) A i 3015 asdes

G a5 5 o 5 al s A sl s 56 ey iy glls

9 yﬂy
190 Jlgy /7 Jgl 0)loss / le2 019>

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

L’,b&o&: 9 659: .:‘9? SoSxo

Bl Loyl b o o Kds il e skl b Olias
Tl 2 (g 5 4l et oS il e 5 add b 5 il
5 oelsn la osls el Lol dibie sl s
Ol a5 o8 s Wl el W5 Olpee adlaie ol St

w‘onM;ﬂhﬁj&)btw)‘@d\f

S5 4o

Ui Jv (i Gl U3 sal s 4 8 G
AL e b 3 e e DAY Gl maS wilate s SiL
LBJ,JJJ?'._.J@ijl’/.VV:)Ja-u;)l{Q\ﬂw\jmvﬁ
33,5 oo ol s olss 5| b Clsy o sy TAA 5
KR Ko S W S SE VAL /A SFPR SR R R
B Olge 5 Les addae 53 WU G ,m0 5 s e S
a5 il e Oliens alls o5 Sl s 3 0L
Shls J 5 Sl 53 A5l et oo Ll 5 )
el VYA gl

%ﬁ AW
190l / Jgl o)loss / ple2 019>

\4)

Of O edias JSid gl 4l gy palie ST ¥ g

il (MM) (M)

ool YV/A O AYY-

ol YIA  YYYAS

¥ oooled Y 5l hal s -[-aY  YV/fF
¥oosled N G, p Sle da YO/VA —
Gy ol INABEER (N2

23 Bl Y ) alpd gl SIus Y Jadr @ ax 5 L
Sl Oljae cpl a8 AEL o 2o e TP Ol 4L oS5
Glaslns 5 3 bkl 3b s il s bkl Sl 1 S
ol Gy foes Bl Olejle Wb o&ds > b
g2l YO 51 S oolsen Sl N (655wl s axdls
s 4 5 5 5550 b3 oS0y LBl e L PY/O L
Vstusj\.m)wum};‘;g\ﬁ;@j@?jdx\g
akis JJVS&f,\.})L_cJ& @ Olias o35 3 il i
4S5 53 ol by olKs (g5, p ok plonil ardllas 3 il o0
Skl da 5| ity sle @Y 555wl Ul ST
)b‘}“{j,\j)hwqxﬁﬁbélwlémg‘_5»(@;51\‘0)
B A5 e 51 ol ol 53 1 (Y0) AL aitlate

el o oslizal ile oY sy 2
sla Plas 51 Ol b3 oKy gl 5ol el b s
bl oY s g iy el edd ealind kel
Procubis g oY Co g Al oSl s s, S
S e ol B Calies 4 &Y 5 adke Sb I e sl
CL...A Sdoda Colds oy s ey MY s S
ol el (g3l e @ a8 L AL e V0 cm/sec
oKds pl 3 M5 wl s gl )l HELP i3 ¢ 5 o s
Sl d> 5 2eS g e Ao YF 55 n 5 Slew o
Aby oKs js an, S8 & > b Slasie ol pl .ol


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

@L.e
1. Islam J, Singhal N. A one-dimensional reactive
multicomponent  landfill  leachate  transport

model. Environmental Modelling & Software.
2002;17(6):531-43.

2. Shroff VS. An investigation of leachate production
from MSW landfills in semi-arid climates
[dissertation]. Alberta: University of Calgary; 1999.

3.El-Fadel M, Findikakis AN, Leckie JO. Environmental
impacts of solid waste landfilling. Journal of
Environmental Management. 1997;50:1-25.

4. Daniel DE. Geotechnical Practices for Waste
Disposal. USA: Chapman and Hall; 1993.

5. Lober JD. Municipal solid waste policy and public
participation in household source reduction. Waste
Management and Research. 1996;14:125-43.

6. Robinson HD, Barr MJ, Last SD. Leachate collection,
treatment and disposal. J Inst Waste Env. Management.
1992;17:321-31.

7. McBean EA, Frank FA, Farquhar GJ. Solid waste
landfill engineering and design. New Jersey: Prentice
Hall PTR, Englewood Cliffs; 1995.

8.Agamuthu P. Solid Waste: Principles and Management.
Kuala Lumpur: University of Malaya Press; 2001.

9. Christine TH, Cossu R, Stegman R. Landfilling of
Waste Barriers. London: E & FN Spon; 1994,

10. Mohamed AMO, Yong RN, Galvez-Cloutier R.
Land disposal and dredged mud. In Proceeding of the
Waste Disposal by Landfill. Balkema: Rotterdam and
Brookfield; 1995.

11. Fenn DG, Hanley KJ, DeGeare TV. Use of the water
balance method for predicting leachate generation from
solid waste disposal sites. Final report. Washington,
DC: U.S. Environmental Protection Agency; 1975.
Report No.: EPA/530/ SW-168.

12. Schroeder PR, Dozier TS, Zappi PA, McEmce BM,
Sjostrom JW, Peyton RL. The Hydrologic evaluation
of landfill performance (HELP) model: Engineering
documentation for Version 3. Final report. Washington,
DC: U.S. Environmental Protection Agency Office
of Research End Development; 1994. Report No.:
EPA/600/R-94/1686.

13. Warith M, Li X, Jin H. Bioreactor landfills: state-
of-the-art review. Emirates Journal for Engineering
Research. 2005;10(1):1-14.

V¥

..... &l g 3 5a0 (oS 13 HELP Juw 3 1,8

14. Bou-Zeid E, El-Fadel M. Parametric sensitivity
analysis of leachate transport simulations at landfills.
Waste Management. 2004;24:681-89.

15. Al-Yaqout, Hamoda MF. Evaluation of landfill
leachate in arid climate—a case study. Environmental
International. 2003;29:593-600.

16. Poulsen TG, Moldrup P, Serensen K, Hansen JA.
Linking landfill hydrology and leachate chemical
composition at a controlled municipal landfill
(Késtrup, Denmark) using state-space analysis. Waste
Management & Research. 2002;20:445-56.

17. Manandhar DR, Krishnamurthy V, Kasaju YS.
Quantitative leachate estimation from a pilot-scale
lysimeter study. International Journal of Environment
and Waste Management. 2009;4:322-30.

18. Tjalfe GP. Factors affecting water balance and
percolate production for a landfill in operation. Waste
Management & Research. 2005;23:72-78.

19. Schroeder PR, Lloyd CM, Zappi PA, Aziz NM.
The hydrological evaluation of landfill performance
(help) model, user’s guide for version 3. Final
report. Cincinnati: Risk Reduction Engineering
Laboratory, Office of Research and Development,
U.S. Environmental Protection Agency; 1994. Report
No.: EPA/600/R94/168a.

20. Abdulhussain A, Guo J, Liu Z, Pan Y, Wisaam S.
Review on landfill leachate treatments. Journal of
Applied Sciences Research. 2009;5(5):534-45.

21. U.S. Environmental Protection Agency. Solid waste
disposal facility criteria technical manual. Final
report. Washington, DC: Solid Waste and Emergency
Response, USEPA; 1993. Report No.: EPA/530-R-93-
017.

22. Pauliukonis N, Schneider R. Temporal patterns
in evapotranspiration from lysimeters with three
common wetland plant species in the eastern United
States. Aquatic Botany. 2001;71:35-46.

23. Schroeder PR, Dozier TS, Zappi PA, McEnroe BM,
Sjostrom JW, Peyton RL. The hydrological evaluation
of landfill performance (help) model, user’s guide for
version 3. Final report. Cincinnati: Risk Reduction
Engineering Laboratory, Office of Research and
Development, U.S. Environmental Protection Agency;
1994 Sep. Report No.: EPA/600/R-94/168a.

9 yﬂy
190 Jlgy /7 Jgl 0)loss / le2 019>

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

L’,b&o&: 9 659: .:‘9? SoSxo

24. O’Kane Consultants Inc. Technical memorandum-
Regina Fleet Street landfill proposed expansion—
conceptual decommissioning and reclamation plan for
inclusion in the EIS. Final report. O’Kane Consultants
Inc; 2008 Sep.

%ﬁ AW
190l / Jgl o)loss / ple2 019>

-

25. Yalcin F, Demirer GN. Performance evaluation
of landfills with the HELP (hydrologic evaluation
of landfill performance) model: Izmit case study.
Environmental Geology. 2002;42(7):24-38.


https://ijhe.tums.ac.ir/article-1-87-en.html

[ Downloaded from ijhe.tums.ac.ir on 2024-07-22 ]

Iran. J. Health & Environ., 2011, Vol. 4, NO. 1

Prediction of landfill leachate amount using HELP model
Case study: Semnan landfill

*Zoqi M.J., Ghavidel A.

Department of Environmental Research Institute of Jihad Daneshgahi,Guilan, Iran

Received; 15 November 2010 Accepted; 9 February 2010

ABSTRACT

Background and Objectives:. Owing to the non-seperated municipal solid wastes the leachate form
in land fills contain high amounts of heavy metalls and toxic substances Hence, leachate treatment
is a serious problem. In order to design leachate treatment and collection systems, estimation of
quality and quantity of leachate is of high necessity. Hydrologic Evaluation of Landfill Performance
(HELP) Model was used to estimate leachate generation in the lined landfill cells for a variety of
conditions. The HELP program is a quasi-two-dimensional hydrologic model for conducting water
balance analysis of landfills, cover systems, and other solid waste containment facilities. In this
paper HELP program is used to predict leachate generating in Semnan landfill after its operational
life.

Materials and Methods: HELP model use weather, soil and design data to estimate leachate quantity.
The meteorological data were obtained from semnan Atmospheric Data Centre. Soil mechanics
examinations in the landfill area were applied to achieve soil data. In addition, design parameters
were based on Semnan landfill design specifications. Semnan landfill capacity is designed so as to
accommodate municipal solid wastes generated during the next 25 years.

Results: In this study result indicated that precipitation and evapotranspiration has the most
influenced on leachate generation increase and decrease, respectively. 82% of annual precipitation
isn’t percolated into Semnan landfill due to evapotranspiration. HELP Model simulations were
indicated that the maximum and average value of leachate height above barrier layer is 36 and 3mm,
respectively.

Conclusion: Semnan landfill is designed under minimum standard condition. Therefore, low
height of leachate generated is due to area weather. The precipitation amount is low while the
evapotranspiration amount is high in this area. High evapotranspiration is due to high temperature
and solar radiation in Semnan landfill area. High evapotranspiration in the landfill cap caused 14.2%
of the precipitation to infiltrate into the wastes and became leachate.

Key words: Landfill, HELP, Semnan; Leachate
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