
n i ~ i l t n a u u u u ~ n ~ ~ n i n g i ~ u i a  (Sanitary Landfill) o e l ~ M ~ n n n i 3 n i ~ i R a n ~ a u  
a A d o  16aemdiuinruue  ~~aer!iCmuu:iecln ulhi iouynait t~luwunnni~~ml?" lmulri 
2 A d  a riald~ftmwan3:nudodar"11iau ~ ~ v u : ~ ~ c l a u o : ~ n ~ i ~ ~ ~ ~ ~ t ~ u r ( u n n ~ n o n ~ ? '  uaegncm 

~ i a ~ n d ? u i n r u ~ l t  nauZi?~liu~flud3:diynA ~ u ~ ~ : ~ ~ ~ ~ a ~ ~ f i i j n i ~ ~ a u ~ u ~ ~ ~ a o L i i ~  
d ' d  lni%m 1 ~ o i i 1 ~ u n i ~ 1 ~ u ~ ~ n 1 1 ~ ~ ~ t m u i ~ n l . a " ~ i u 6 n " i d ~ t l u a ~ m ~ n  [I1 

EVE 313 



ua:nqu yu 7 ~ n n : ~ ; i u n n d s n ~ i . u n i a t ~ ~ ~ : ~ ~ a ~ n a ~ u ~ ~ i n n i ~ ~ ~ n ~ u u 0 ~ ~ a d o  nniw 
n i m ~ m G 2 m u ~ c r J n i m s u  

10. scGun'wliaiYtnau o : ~ i o ~ o ~ ~ ~ n i i s r n ' u ~ i 1 ~ $ l u  g o a ; n l l G o u n i i  I Luns 
4 4 4  - dY u n ~ ~ d u n s n m u n i s o o n ~ ~ ~ u % ~ n w  ~ ~ ~ n ~ u ~ u ~ s ~ ~ ~ u u ~ ~ ~ ~ d ~ i ~ ~ ~ u d a ~ ~ u u : ~ w d o u ~ u  

n q u i [ ~ n a u  

EVE 31 3 



2. uiclsj iunisriori i~ IvY~an~nd~uTwiubnrn.n" u i w q i u  ~5osiuaer'oun 
a -  ~ r i ~ ~ u n ~ i u r c b i i e u d g u w u o d n i d n r n l s  nmi~ii-ruriooiu T j i r i n i i s S ( ~ i ( u 2 ~ ~ n ~ o  

d d 
u~wqluounusuill l i '  I&rn 

2.1 d i u l n r c r i i ~  I % U I ~ ~ J I W ~ O ~ ~ I M W ~ I U L ~ R G ~ ~ ~ M ~ O ~ Q G ~ $ I  
A A 

u ~ a y u u o ~ n s u l u n i n ~ s  viJouiw~iuounuouTul$ 
d d 

2.2 d1UOU.W ~ % ~ l c l ~ J l ~ ~ ~ d n ~ ~ ~ l d ~ ~ a d  nsulu~i%ni=i M!~uI.~~Iuow?I 

uoua'EllGY 

2.3 d~uldfi i I%u~ws~iuuodn~s~d~idauq~nin visonidrldiunmaa~ 

2.4 ~ i u d s r d i  ~$uiws~iuuodnisdsenJi iau~~nin  ~%~nisdsenJiuns 

~ a a 9  
A d 

2.5 ~iu~n:a;ln~ l%uims~iuu~;lnsuh~~iuqwr~~naau ~5ouiwqiuown 

uou?uIGY 
n PQ 

2.6 n~iuJana5ulunisdguw~iu ~ $ u i ~ q ~ u ~ ~ ~ n ~ ~ ~ ~ ~ ~ i u q ~ r i n n ~ s u  

~5onsu~ialnisu~efunso~b~a~~iu 

2.7 nisilo~nicCnAA l%uiws~iuu*ori~nuaIubn~~Gq$i a5odoGry$i 
A d 

nsuIum9ni.i nrulsrnuqa~inns~u ~?miwsjiuoununu?ulK 
wdY d 

3. n i s ~ a ~ i d ~ n u ~ r a n c ~ : ~ 8 ~ a n i s ~ ~ ~ u n ~ o ~ o ~ d d s e n o u d 1 ~  q L L W U ~ J J G  

d m n ~  uwtndaulibfiuni~ I :2,500 u ~ ~ d r < u ~ u n 2 i u ~ d  naiusinrhd rnn&u2it 

4. odddsrnouh~ 7 u o ~ ~ n i u d E I ~ n ~ u I v Y ~ o n ~ r u u e , i u m a i u i i ~ ~ u " u o ~ n ~ a I ~  
dY dd.4 3 do. 

~ i ~ ~ a ~ w ~ u n ~ i u ~ ~ u i t ~ u ~ o ~ u u i a ~ u n ~ u o ~  ~ $ u  uir~mwwnsmoisuuduatl~n~u 

se~unuuniulu ~~~eseu~n isss iss  oinisdicni iu a i n i 5 ~ m ~ o ~ & d i i ~ ~ n 5 n u a ~ ~ n  
dY d a d w  

~ 7 u w ' n ~ & ~ ~ 1 6  l s d i o ~ i i ! ~  WUYIQOR~O WunRidsnuss-qn dseE~h-oon& ~ S $ R $  
- a d  

nisomwunau-du seuudselh seuuldfii seuu~aais ~iJudiU ~ R Q R Q U S ~ ~ L I J L L ~ ~ L L R L  

d~uau.lros~n~os~nsns~es~n~l.n"~iu 
dY 

5. aeuun7a3osn'obniadubnJouu~G~ 
5.1 n i a l i k ~ 5 u 4 u  

d $~qnir~un'o~~%~nni~qA~~mruGi~vluitrunuionis5anioun 

o r ~ o ~ ~ u  ~ k i ~ u Z i g e ~ ~ d o u  nun2iu ~ # u n l u s l n n l s i i ~ ~ ~ ~ u ~ i % ~ ~ ~ d ~ u  nunalu 

r"aunluonnisiiuG~5uuury adou n u n a i u ~ u r ~ ( ~ ~ ~ c l i  ~~qni( i ju6$od6mtdu~6u 

EVE 31 3 247 



d ~ ~ n i w n i s n z ~ ? n u i d ~ i u i s n . r o t ~ u ~ ~ ~ n m ~ u o i n $ i ~ ~ n u o s ~ l l u : ~ a d o u  L L R : ~ ' ~ J  
8: 

~n&~%moun?u~ lu  ~nussunt~umda:~os$uwkn"uuut~~dou ~ % ~ ~ i a r ~ ~ d a u  

h~unldiwdoio1.a"8ub~~uaumk i ~ ~ ~ ~ ~ n s i t ~ d . i r ~ n w ~ ~ ~ u ~ w ~ ~ o ~ ~ 8 u a Q m n a i ~ p l l u i  

RJ (HDPE) M ? B I ~ ~ u L M ~ u ? ~ u ~ ~ ~ R ? $ J ~ ~ ~ ~ I ~ ~ ~ "  ~ R U & W ~ I S $ Y H ? ~ " U Q U ~ W P ~ ~ : P ~ L ~ : ~ " U  

Eiailsnauueisoon~2lu 4 dscbnw ;o 

5.1 .I n i d%~u6 i~mr i n i ~ "b~nQud i  d3:nouGau~uGu~~1~ua~mnui 

60 YIU. L L B : ~ E ~ ~ F ~ I Q U C ~ I W U O J ~ " I ~ J ~ ~  I x lo-'  a ~ .  I?UIC~ L L R : ~ < ~ ~ U ~ T ~ U L L ~ : ~ ~ $ I  

a r~ndnun~Giuuu ~nu~aan i t uo~ r i i a :~a~ou~oa I r i r i i u  30 au. ~~ni;u~udnn!u 
d 

b~iro&saura~bbar~uii"~~:{ndouMuioeiissa"os 30 au. riouno:iinnil~%u:~61douas 
%el 

dcc u 
5.1.2 n l s 1 % b b d u ~ ~ ~ i i ~ b n 3 1 : 9 s " ~ u b ~ u a ~ u ~ u w u o ~ a i ' b ~ 6 1 ~ u ~ i  

dY 
d3:neunis&nciuias$sbnair~d~r~nw HDPE pllui 1.5 uu. v u ~ r i  n i ~uuuo~oc iu  

ak?&~n3i:$o:i<u3au.rau~~a:~uiia:~adou u~r~~.isniri ir:;ednurwioia~iiuQu 
8: 

% i ~ f i u  30 au. dauaudisuos?aq&1~31:6b~uGu~lm$m~ui 60 au. ii6a-iiniduciiu 
dc: 

uosGinou~a %riuinndi 1 x au. fiui! 

5.1.3 nisl%%qn"uqu wau o:ihl*ru:nijiun"ua"a~n"u~ud~rbn~~~eju 

ipi?ii~~n-ii:6&.uGu-r u~nd i~n i t rb iu~F i i~ann i . i~uc i iu r  at&ussZludo$~<udisudu 

i~gkm3iz$o:OriiIai~iiu I x lo-' au. A u i i  
8: 

5.1.4 msl%inqln"uduao~$u dsrnnudia uauacjuiirqiiJ~n3i:d 
dY 

d3:mn HDPE 2 &nu1 1.5 uu. v d d  niuuuuocaciui~~&bn3i~$o:i$uaau~aubb~: 
t dY ccu gu$ia:iaclou aa:~a~~'u~iaeyndooLniioi~?n'wQuIiii iu 30 au. auuotuoazini3 

B U ~ ~ I ~ Y B J $ I % ~ ~ I ~ ~ I  I x aa. l i u i i  s:vliitoCiu-irt?uosw"J~oJPuo:~Pu 

~ a u s a u ~ i r : t ? a d ~ u ' o n ~ u d ~ ~ i ~ r i i 6 a ~ a ~ a ~ ~ ~ ~ u ~ a u n ~ ~ ~ c i u i ~ ~ ~ ~ ~ ~ ~ i : 6 ~ u ~ u ~ ~ i  

~ ~ I C ~ ~ I ~ T Q U C ~ I U J ~ ~ ~ J $ I ~ I ~ ~  10 gu. I ?ui! ~ ~ : ~ ~ ~ ~ n i u n ~ i i r : y a d o u ~ u $ u C ~ ~ b i i u  

2.5 au. 
v 

5.2 s:uusauaaubbw:~u~i"~~:yadou 
d a u  u rr 

m3oon~~uu~~uil~naunuaa~nuau~~ailosn"uniilaaluuns~ia:~a 
w w  

dou%ddu~~ou~u~i lm?u s:u.usaunuaa: y ~ ~ ~ z y a d o u ~ i i ~ o i n i ~ ~ 6 ~ ~ a i u ~ u n i u  
n i ~ m r i ~ i n ~ i r : ~ e d o o  ira:~dnr~two~a:~o~n"uni.iwjnaiuniul6'~~~s~~a~~~a~1nn1~ 

248 EVE 313 



n n ~ 5 u ~ o ~ ' ~ u : ~ a d a u  irt?nau~u~~a:~n$o~iio~1fluni~ilrlnsu ~ : u u ~ a u ~ a u i i ~ : ~ a  
2 douus:o$mEinmZwirt?n"u~ubn w:dzrnouhuvio PVC M% HDPE !Jliounh 4 i a  

~ n : ~ ~ u ~ a u ~ ~ d u ~ j ~ n ~ i : ~ ~ ~ a : a i ~ ~ u $ u n ~ a n ~ ~ o m i u ~ u ~ ~ i i ~ m ~ i n i ~ ~ u ~ i i u ~ o ~ ~ i  

( ~ % d i n a i u r i i ~ a ~ i ~ n i )  !Jriounii I x lo5  .ou. Wui; dnaiuuui1Jliounii 30 su. 

ad 0 ysdous:60~diinimnrtouni~~n~u~~a:a~~inai~rttoi~oio 
w 

5.3 xuuDiY'nri7r:yadeu 

5.3.1 n i ~ ~ i ~ n i i ~ r y a ~ ~ u 1 u ~ n i u 6 ~ ~ n a u  s:Gecnon~~uunmqu 
v A ~ ~ a e ~ i b l i i a r y s d s u  a ~ ~ u u i ~ i n ~ : u u ~ a u ~ a u ~ ~ a e ~ u ~ i a : ~ n d ~ u ~ o ~ ~ ~ ~ a u ~ t n n a u  

di~?uio0iGwZib7u o:bosaon~~uul5Lnm.n"oeiiJkiGJ< 
1%~udfiCmsini2l~a~u'bBjuinn~d7 -I x 10-' 611~ .  fiui7i ~ u i  60 m ~ .  1% 

d e  v irt~nir~ud~:~nn~~duirt~G~~n~i:~$u~~ua~ui~~rinunii 1.5 uu. n"uWunuom3ini.r 

B U W I M Y ~ J ~ I ~ B ~ ~ J I ~ ~ ~ I  I x au. fiuifi MUI 60 ~ O J .  
d 

hti iseur~we s r i i ~ ~ o u  60 au. L ~ E i o ~ a i u ~ ~ l i o ~ i i C i L i i n s i n w i ~ ~ u  

das~aai 24 itabus~paniu 25 3 
w w 

~ocniwGi%~~:uiu~muuonrtn1u6~~nausm'o~~~lu~nm4uim~iu 

P l m n i ~ i i ~ ~ ~ i n b ~ ~ ~ i u 9 m a i ~ n a ~ u m i ~  w.3.u. b s ~ ~ i u  

5.3.2 ni.riiGniia:yadouniuuonarnuA8Jnau s:6s~riiniz 
d 

onnuuu iogniia:\adou ( rnu is r i iau~Tu~a n.) nionj~ii.uha:ye$ou riouns: 

i s l d ~ i ~ n n i u u o n ~ n i u ~ ~ ~ n a u  

~ J 3 a u 3 a u i i r : y ~ C l s u L ~ ~ o i u ~ u  ~ Z ~ B J L ~ U ~ ~ R ~ U ~ ~ R M ~ O  ~ ~ : n n l l i  
d 

w r i ~ n i u l u ~ : s i n ~ ~ G ~ u a " a ~ ~ ~ u w i u ~ o n i ~ n " n n ~ o u d o " u o ~ ~ ~ a a w u  L L R L ~ J ~ T ~ U U  

riiuiTnqn~tu s a u ~ ~ n i s m s a s n o u ~ ~ n ~ o ~ ~ u n i ~ ~ a l ~ ~ s i n ~ ~ ~ i i u  

fi-rauzauhary adou16Ww ~tn 'o~~3unjnounimw5o5~l~~uoinnir t  

~5o~nGnnni ctriJniuluu~:muuoni~tuu~o~n"uniaiimn+~u ds:uuni~~iiurYnqn tbu 
~~a-.ni.in.i~sanu3ou~a o e j i ~ ~ i o b d o ~  hul.a'u.uu5awri~ao~$u w iou~n&~dns t%~n  

-i:Gu~i%:uurftou aaa:nia?Ima16aCabuG 

EVE 313 



~ ~ G u s u n a u  ruunau~uiiialwaniu~8~na'uo:~o~oon~~vu~dollscni~a~ua~u~u~sr 

fi.a!bwu 

I j d i l i  ~ i i u ? n s : ~ ~ n $ u A i  ( 5 % ~  ocfi-mii ~ n u ) l u u ? ~ 2 n r n i  u l u n i o  

niuunnaosaniudasnau 

!d ib i~f iu inus:  25 ~ e ~ ? n s r ~ ~ n k A i  (1 .2s%uo~r i ig I j~nu)  m o l u  

o i n i a ~ ~ l u a ~ a z u o n ~ n i u i  iY9nau 

lajriol~~finn~ud~ia"s~ii~slu~ioPaonoi~i~"~aa~iu~~~nau 

n i ~ n a u q u n i s s : u i u R i ~ s i n n i o ~ d n a u " ~ ~ e r : ~ a d ~ ~  ~ n i ~ u s n ~ f l u  2 5; 
5.4.1 n i s a i ~ ~ ~ n i o n j o s : u i u ~ ~ ~ I ~ a ~ ~ u a u a ~  M;OLLU~$J"U~JL~ o ~ ~ n - ~ a u  

bdsenusd~u%ud~~~bba:s~u7u~ussuini f l~nuassuai i~uni i  Passive control rns?id 

~ l L L ~ ~ d ~ ~ ~ Z s / i 7 d " ~ ~ d ~ i ~ ~ ~ ~ f i 0 ~ ~ b b ~ 2 ~ d  % ~ e ~ $ 2 ~ d % % 3 E ~ ~ d 3 3 J l ~  30 - 40 LBJGl3 

5.4.2 n i s a i ~ f i o ~ u ~ ~ u a d ~ ~ ~ a ~ i m ~ ~ ~ d n s ~ ~ m i i i a s i n l i s ~ r n ~ u ~ u n i i  
& A d  

Active control ~ s u d ? m ~ d ~ u i u s t ~ i ~ i i l a ~ L ~ m ~ u l ~ ~ ~ . n " d a r ~ u % ~ b ~ u b $ u b w ~ d  sun-inmu 
d a  A' * & d m  A n  A' 

~uimi i i .nb i im$ua~in  nio%~~i~mn"7.nwbn~~ubmernisbwi~~u wduni.nwbnnYuoinnis 

~w-~l~~~:Cin~e~lu~nnr.n"uim~~iu~mniwoini~ 
* 

6. sruuGmnis61e10b 
P, 

s:uu~anis3iduo~sau6~~jo~n~i ~ ~ a : n i 4 s : u i ~ ~ i l u n i s a o n ~ ~ u ~ l o e i i ~  

u * ~ u d q m ~ o ~ m u i s n i l o ~ n ' u n i s s r u i ~ ~ i d u B ~ ~ m s i n ~ ~ ~ n ~ ~ & w i ~ d u ~ u n i u  25 ?I ~ M E I  

w~ld~u?~amWdUd8.sneud&li~~n u a : ~ s ~ n i u i ~ n r a u . r a u r n u ~ u ~ i u ~ n r ~ n t i i u i i  

s i n ~ ~ n r n s n i w i  y d u l u n l u  25 3 h c ~ a n i  24 ka Iu~ ~~a:~s~ilo~niilriI~Jiiuwau~u . 
P, 

Gi.arqadou 
.a d 

7. wuwauau (Buffer zone) 
u A 

s:~o~oonbbuu~~a~auaubmusouoimib"~m~niud~dnau !szu:~idoinbbua 
6.4' d 

~undGiu ! i~oun i i  25 buns ~ ~ s l % d s d u a w w u w r i ~ ~ ? u n u u  t s t u i u i i  n-~sdpnh!r i  

n g u ~ ~ n a  Imu~'isn$ufi~61~uirnulun'ilr~u do~m~umtniumioa:ani l run~n~u$ 

n1uuan 

250 EVE 313 



d 
8. dsr rnn uuin uatiiuau~nsoaCnsnn d ~ % a i u ~ u n i s ~ s n e u u u r y  sdeu 

&e~Kufiuimslurundau~Gea~iCn~uucis:% d~:~nn~n~noCnsna~ii~iluGut~%aiu 

P D Q  nisdguasiuG2 u 
pl 

9.2 niroan~~uumiuainGuhu~ioGuir$s~niu naiuain%u&iu$iduso 

~siaern"i~m~~CoRuli.a"uuinnii 3 4 a I I u ~ a u a a i ~ l e i o ~ ~ ~ ~ ~ ~ a ~ ~ a t G a ~ i n i a s : u i u ~ i ~ ~ e  
w 

nau~un i~Knn ie~ua~a '~~dnn~uGu~nw" iu  

9.3 n~soen~ruuniaTlnw'u~u~nw"iu 

aniu~iYsneudarLnnd 1 

I%-Y~ikqnirQu n i a ~ m ~ u ~ ~ ~ n ~ i u s : ~ e s ~ ~ u ~ n n ~ u i i E n n c i i ~ u ~ i u u a t h  

lrimnniio'olsi n i ~ ~ u w i u s l ~ ~ Z i u a ~ - r : u u i ~ ~ K u ~ u G i ~ r b ~ i ~  i i in~uilannuI%~~duia? 

~ a ~ n s i r ~ T L w n i s ~ h u f i i a  ~ u d n n t j u R m n i u ~ t I % ~ ~ w u % : 6 ! ~ a i J ~ ~ i r ~ ~ u i l ~ ~ o u n ~ i  10 

u u .  aarilr1%6unau~u+uuuvlui!i~eun-d1 60 qu. ~ d o d ~ n ~ ~ n t j u ~ u i i m ~ u f l o a ~ u  

EVE 313 



{ i ~ i u i n n i i  1 x lo-' .pu.fiuiCi ~ui!aisiaunii  45 a u .  L~ae02 lugu~nr i7u~u i  45 .pu. 

~ ~ i i n ~ w d n n ~ u r d o d ~ n ~ ~ n ~ ~ ~ 6 u g n d n " p . b n i s n ' ~  

bOni3l$Tgyniriiu ~ u d n n ~ u r r ~ 8 w r ~ u . u ~ ~ u a C ~ l n a ~ i l , ~ . a " T ~ ~ n " u ~ ~ ~ 3 ~ ~ ~  

~ ~ i l u a  

EVE 31 3 



1. ~ . r : n s u n i ~ s : n ' a ~ ~ ~ n ~ ~ ~ ~ ~ n i e r i i ~ r r a ~ f ~ n ~ i : ~ ~ i n n l i o i m m u n s a ~ ~ s u  
P* v 

i - ~ i r a l u  ~ i a : t ? s ~ a u r ~ a ~ l i i ~ s s i n ~ : u ~ ~ i ~ ~ ~ i r ~ u ~ a :  2 n h r i l u s l i i s ~ a u  b u s  J 

lu4assiuq2eIu rra:q;afit r rs:~nl i i  r?lumu~-iudwiaustlg~"~ia u ~ i u d ~ i i u a d n s  

a3asaoulGaaoa~atv 
P* 

2. ~ I ~ G ~ W T U ~ ~ ~ ~ B ~ U ~ I I G ~ U  s:$ss~adiseio~aai%la~aoi~nis~al~a"~s~~ia: 

Y a d s u d s i ~ i ~ ~ ~ u ~ u ~ u X u ~ ~ n m u l u ~ ~ a n ~ ~ ~ ~ ~ ~ u 6 s s ~ i ~ ~ s u  3 i~ UB:ZU~~RYIIJ 
a imLius~uusdn~a~~as los$ i ln ' lu  I ~ j a  a:utooslisaflin~asozbos~;isn"uliaiiu 50 

1 u ~ ~ 1 m i s a 7 n r ~ u s s s u s ~ n i a 1 ~ a C 7 1 G ~ u  r~a : I i ~ i i u  450 run3 I,uficrlwidain~;us 

$ u q a s n 7 3 l ~ a l i l ~ ~ u  

EVE 313 



EVE 31 3 



o s n ~ u u s r s i u ~ i  naiulu prunq8 I 
&iiqrurnwluKo~dfiG3nis !6t.~ri m.iuuauaotl msaraiui?drrun dle 

g GI96 I,L~UIUI,GU lu~n5n oi%b~~iIn %qiuiluW6 gum W E I ~ L I , ~ ~  Gn~iia &nr I  ~t.nm~$uu 

l na~$uu~~n .n ia i t . ~u~  aria dson ln~dofu6dnun !46aln^adofu 
01 w w w 

7.3 ~ ~ q n m i w ~ i a z ~ a d o u t . t . a r ~ i ~ d i l i n a r f l f l ~ i ~ n ~ i t . ~ e r  

nirG?nrmwIuauiu ln'~bri na iuG i Id$ i i i ~w i r  naiut.ilunsn-614 

qrunqij '. 
P WC1 

G ~ G q ~ m w l u d o ~ d g ~ ~ m n i ~  I&uri Risuuaueou aiasrs-lu&nun 

na7uLilusii~kdnun nao'bsd .a"wadw 8 o G i  $bog 10bt.nsn L L ~ ~ % X I L ~ ~ U  des~dmi?dnum 

oii~.aGn lqiui'buw" 9 u o a  nadt.t.m~ Gnbiia & n r i  t.~nm~Guu lns~iuu~ZnbaiaiGu6' 

mrka d30n L L ~ ~ ~ I G A  lq~~Gi~u  

v 

9.5 ~ I R ~ I U B U C ~ I U U O J G I  (Permeability) 

nisd~i1uRu1na~uiiu16t.do~~inki~naiu~un~as~~'~di~nisznii~n 2 ?nlu 

Ru nis~~i1~~u~~~na%u~iu~d!n'b~an~o.a" i~uo~n'u6inaiu%u~iu 'bn'  riinaiu8ud~u 

!$~dLLnndiiii~ucii!d!~b~a ~wni~prs~fh$iu6in in i i  c i i n a i u ~ u i i u l ~ ~ i  i i s r ~ u  

~jll-k!$.n"l ~ i l ~ ~ l ~ ~ ~ ~ l ~ ~ ~ d ~ l ~ ~ u " ~ ~ ' ~  

1. uuinuoo~Dnlu (Grain size) d i ~ ~ i u % ~ ~ j i ~ u o ~ ~ i ~ u ~ u ~ ~ ~ ~ ~ u d f i ~ i n ~ ~ f i  

~o~ue~uuint.ijmAu ~a~~~~ijnluiiuu1mijn1~s&iilr~~iinaiu4ueiioa'b$"~e~~i1uAu~~ 

2. n a i u ~ ~ n u o ~ ~ i ~ w $ s d i i d u o d ~ u  (Viscosity of fluid) na iun~auo~d~uRu  

<uo~5upnrna~undi iJBmMqi iadnaiuni rnuod~iqr~d~i  asesziiliYZi!~a~uciiu 

" r i~s i l d%ub~~ ;u 'bn '~ l  u 
d d  , 

3. ~m~i r iau$odi i~uodh (Void ratio) Aunuro4ii;rluRuuin 7 i i~w~wilt 'bnn 

I i i a n i ~ R u d ~ n u n ~ n  

EVE 313 255 



4. ;diistaatni3Ca6auosiosiis do~ii~~uRuini~~mfiu~nitilu.rra~u~st~i~G 

in13lm$u% as~il6~niiluiosiis~inia~m~us~alojt~u~tbiuu 

5. s r ~ u n a i u i u n i  (Degree of saturation) l u i d l ~ i u ~ a  Gusei irnninn~hu 
A U P, 

gs~rnoe,$uni3'InR"uosLi ~ i I G J i ~ n n $ u e j i u ~ ~ j ~ t m a n  &s~u6l"is:~unaiuiu~ab$u.u"u 

i i 0 ~ ~ i n a i u ~ u ~ i u o s i u u t ~ ~ u 6 a u  

256 EVE 31 3 



v 

ASTM b ~ ~ b i ~ d b b ~ a ? ~ i d ~ b ~ : f i i b f i i ~ ~ )  

EVE 313 



~ m ~ ~ ~ u ~ i u n n n a u l ~ ~ 6 a d i ~ 9 a " a u  3 i i i a d i ~  r d a n m a a u m ~ ~ ~ n m n a i o J P u  (ASTM D- 
6 .a< 

2216) bdo%~u6Raiuatb!iium (ASTM D-1140) bra:fi5mrramrma3bu3n (ASTM D-4318) 

~ a J ~ M ~ ~ i l d l d 9 a " a f J U C ( ~ ~  3 L L ~ J  ~ d a m a ~ ~ a a ~ n ~ i u ~ u i ~ ~ i u % a ~ i i n ~ m ~ ~ a : ~ u ~ ~ d a : ~ u ~ u  

ua~~ud iunmaa.uo t rn "u~~ae i i~ad i~9a"au  3 &ad id  h r l $ Y i a  Shelby nTanseuan<u 

~u (ASTM D-2937) rdon32oaauriin21u~i"11w~iam< nisns lauur i in~ iur i -~"~~a~~iam~ 

Iuw' i ldd~~niaoenre i i Iubnf  a ~ G u ~ m n a i u ~ u i i u t . r . u  3 t.rnw (ASTM D-5084). 

n i a d ~ r n m a a . u o r 6 a ~ g n i i i h i k ~ ~ S ? n i u ~ i m u l ~ n a i u ~ u n y u ~ ~ u ~ w o  L ~ F I ~ K K ~ ~ ~ I J  
wmaau&~i'-~ o r G a ~ ~ ~ i m ~ a ; 3 n i ~ ~ ~ a r % i r ~ a t ~ ~ ~ a o n o i n ~ ~ o  did62 LJ t . aa i r r a t r i i n~ iuG i  

d A' d w  8 

a a a r i a m 4 $ ~ i u a m l a " ~ i n ~ u ~ ~ ~ a t d ~ u n ~ ~ u ~ u ~ a ~ n i 4 1 \ ~ a ~ u u ' ~ 1 n n i ~ ~ m a a u 0 t G a ~  
d 

~ i r ~ u ~ a l d o u n a ~ ~ ~ l 6 n i ~ ~ n a a 0 i u ~ n ~ ~ r ~ a t T m l G ~ a u ~ ~ ~ n ~ n ~ a ~ e i i n a i u G i ~ a ~ [ i n m ~  

(ASTM 0-5084) 
w  2 d 

2.4 n i ~ i m ~ ~ ~ a ~ h ~ a ~ ~ ~ u w u n ~ ~ d i ~ ~ w n i ~ ~ h & o i n ~ u ~ i u n m a a u ~ 6 w a  
Ga 6 w -  

ari iJnuy ~ n i t . ~ G a ~ f i i $ u  ~ : n i i ~ n i r r i a ~ i i ~ ~ u l u n " u ~ u  \ n s n r n " s m i a n n a a u n ~ u y  
d - 4  

?mniwLwauunn ~ ~ u i i $ u ~ u i n & ~ ~ m i u ~ n ~ m ~ r ~ w ~ i t ~ a ~ T n a ~ n i ~  n 2 i u d u a ~ n i 3  
A ' d  d 

wmaraustu'ba"4'i~ii~ a eji~~anCmiuat~di~ni~riaa~isGu~Pa%u~wuw 1 o 1% br3n n a i u n  

~ n d i i f w z i a d ~ $ u t . i l u  2 r v i i  o : G a ~ ~ s i i u ~ a a i i ~ ~ ~ n n i ~ $ u i i ~ r n o i , ~ d i ~  q hu 
A' 

r i a s d ~ u ~ n i z n n a i l u G u i a ~ t  diifini~~d~uuudn~~~m"~u~u~mniw~~m5m.n" n%%nis 
0 , -  w 4  

rioai1~~t~i1~n1~ria~i1~~u~1unu~u~t~a~.ii1n1~nnaa~~bdub~u~04"aamn~odn"u 
91 91 

a UP 

2.4.1 ni~nnaeuauiust~ i i~n ia 'Gn~~.a"uGun"u~u o t i a ~ d g u m n i 3  

nmaaEl&ddardi 
A' 

r i a w d o r 2 i ~ i ~ ? ~ u n i t Q u  otn'a~uno'n$~2aowulvi26naiu 

& ad 

aa2osaulmul$n i~nmaau one point field Proctor n a s a r i n i s n n ~ a u ~ u  7 drplontau 

r r a ~ ~ o ~ i i n i ~ n . i ~ o a o ~ ] n a i u ~ u i ~ r o i , u a e i i ~ ~ a u $ ~ m  I nR~iaI.5 I O ~ U Y ~ J W W ~ U R ~ Y ~  

EVE 313 



n un 
w 

2.4.2 ni~nnaauluGa~dgunniss:~ii~nisRmGdiJauGu5u~u nis 

nnaauluGa~dauni +a:<a~dju?~di 

~ i i i ~ d ~ i ~ Q u k a i u a : ~ Z e ~ w  (ASTM D-1140) uad%~<u+uad7d 
u e d n  u"au 1 ~uia!ida~u"uos6unuauwma~~ 

6 - 6  e 9 i i i ~ ~ m a b o m r n a s r u s n i a ~ d d ~ p i , 2 u ~ 2 a e i i d i a  5 ljvia;u~a,~u& 
w 

Shelby Ps5ans:uan?uGu (ASTM 

13-2937) u a ~ g u ~ u u  m~~na~iid~au~sddnT"mia 5 Iiiagu ~ ~ I M ~ U F ~ I R ~ I U G I ~ B I ~ A ~ ~ ~ U  

vis;l~fi~~nizIGnnaouIu~da~~uwiuIiiuuuaiuunu (ASTM D-5084) 5aunnaau 

~ a a r i i ~ ~ l e ~ n ~ m n i  u u a ~ u i ~ ~ j u i n n i i  6.9 i i aKu ian i s i ~ raw~~un~  ~ b e t n i u i i r n u l ~  

na inn i r~~uddwwa dal09"n"auG~adi~nnaaua~lurmiw~uh stiYariinisrilims2-a 

n i s l ~ ~ ~ ~ i u a s r ~ a t ~ ~ ~ a a n ~ i n ~ a u ~ a a ~ ~ r v i a ~ a ~ i  ~ r a : e i i n ~ i u ~ i ~ ~ ~ ~ i a n ~ d ~ i u a m  
d u  a d & i P s ~ u ~ ~ i ~ : k a u d ~ ~ ~ ~ " ~ a s n i ~ l P s a w u ~ ~ n n i a ~ m a 0 u ~ : n s ~ ~ i a e i i ~ ~ a ~ u a ~ ~ 1 u n ~ t ~ ~ l C  

n i ~ l ~ a a n i u : n s ~ ~ ~ a ~ i m l C e i i n a i ~ ~ i " ~ ~ ~ ~ ~ i ~ ~ i e i a u G i ~ n ~ ~  

n i u ' a ~ a n n n a u s i n r i ~ u u a ~ A u ~ u 9 u  li!iYmiuGariiPsunua~ 

~nuornawi:uaclnstni~ m o ~ : i Y a ~ ~ u n i a d i ~ ~ ~ a ~ ~ i u ~ d a i i n i s n n a a u  r i inis 

w ~ I ~ ~ ~ ~ ~ L ~ ~ ~ ~ L L ~ ~ ~ I ~ L G ~ ~ I ~ ~ I ~ H ~ I  b b ~ S a b L X ~ 1 ~ 2 1 ~ ~ 1 " 1 1 ~ 8 1 1 ~ ~ ~ & ~ 7 ~ ~ ~ ~ ~ 1 ~ ~ ~  

va~z iu~ : r~umb~ssn iads :~unm~~a .bJ"u  95 rda5~5u6 l G G ~ i ~ m i i i k ~ u u a ~ 6 u 6 u l u  
Y 

~l%k4~au%1!8 ~ i ~ ~ a i n i s n u a u ~ u ~ 8 ~ : ~ o d ~ i d i d ~ ~  ~5aiaw5isl~ajquns:6~kau 

uadAun'u4ulGalu~a0lMun 

3 uin3g7urii~iuuwua"a~Gd~nai:09" 
d d o  u u  

3.1 ~wuiaqriJ~n~i:09" 1l:rinis~~audaa~~~u~inb~d1ur~~:~u~uiu~niad3u 

n ~ i a ~ ~ ~ i ~ ~ ~ a u ~ t ~ i i r n i ~ n m a a u a e i i ~ ~ a ~ d ~ a  90 ~ d ~ 6 % u 6 u a ~ r i i k n a i n d i ~ n d s t ~  

riiniuiau!nitguiu 7 LL~:~~IULBUHIUP: ~ ~ a I u ~ U d a ~ ~ ? < u l u  ~ ~ u a n u ~ ~ 1 2 m n : ~ ~ u  

A ~ L ~ U ~ ~ R U ~ U . * ~ J ~ ~ ~ ~ R ~ ~ ~ ) R ~ U ~ U R ~ ~ ~ ~ L L B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ M ~ ~ ~ ~ ~ ~ ~ ~ B ~  

& i P s ~ ~ ~ 2 i ~ d ~ b ~ ~ ~ ~ 9 d ~ : b ~ ~ ~ 2 ~ n i ~ ~ . a " n i 2 ~ ~ ~ ~ ~ ~ b ~ ~ ' b ~ ~ i ~ i ~ ~ ~ ~ ~ i ~ ~ ~  

3.2 ~ ~ w ~ i a ~ i i J ~ n 3 i G  ~~l8~uniaila~6unis~Zi~mum~niuniw lnuninid 

k l l s ~ n i l a j  d'aunii 60 xu.  i n ~ a ~ ~ s a r ~ u ~ u $ S a u u  %?~im.~sld& wkm ums~6u.a"~ 

i a ~ ~ a ~ ~ u s : ~ ~ d s i ~ 1 o i n a " ~ ~ ~ ~ p 9 a ~ n u ~ i ~ i a ~ ~ ~ l m ~ i i ~ u i n l ~ ~ n i i  12 u.u. gu 
d A d  

l l a ~ n i r d a $ n i u u w ~  30 a.u. ~nls:nau&,u Wu u ~ a ~ a u n u n ~ i u Q u w i u l G l i f i i  
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5 bac6uLniinak?n'u~u (Head over Liner) 
2 

u ' n f i n u n u n ~ ~ s ~ ~ u r ~ ~ n a ' ~ ~ ~ u 4 u  30 r.ou~runsrilwuinsgiudiii~umuu 

1 d n l $ d 8 d ~ ~ u I u a ~ i ~ s r u i n i  ua:ril uduouiubm uik'bdluw mudsrrna uduima2iud 

ii~num~uii"liijffu~~u~i~Giu~aansau &~u~:6a~riinis~nnua~urilwrnu4iuaur~u 
a d uurw ol~uni~aenrruuatuua'~~n"u~81lu~niud8~nwu~ra:aauaau ha:t? ad nu 

PI 

9.6 n733?u3?uaae~~~1"~1z+ada~  91 (Leachate Collection and Removal 

Systems) 

filnnr$iaegad nudr~mh 1uamud8tnau$un"udiuia~rna~d'bna~iiuuu:: 
cd 4 2 ysdeu t ~ ~ ~ u i ~ ~ ~ ~ ~ ~ ~ a a ~ j i u ~ u : y ~ ~ n ~ u i n  nu~un~sdwrdau~n~&rruu:ysdou 

a uinuu nmuda~nauuu:~ a d o ~ d b o ~ n n A ~ d u n n ~ n ~ : d f i u ~ b ~ ~ i a r ~ a d n u ~ ~ m ~ u  
d e  2 m n n i i m i u ~ ~ ~ ~ n ~ u d $ ~ o j l u d r ~ $ ~ ~ r &  hr:yadeun~nnuuq-~uad&2u~uii16~u 

d d d  z nissonuuuaniunt l~nsuuu:y~d n u ~ ~ a ~ j f l ~ n " u u r : d o u ~ : ~ : a ~ n ~ ~ ~ ~ : ~ u d  
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- a  " 2 n a u ~ u ~ u n i ~ r i i r i i n a i u r i i a a ~ i ~ n f " ~ a ~ . a " u a " ~ ~ n u ~ u ~ u  B~ilrrii Id~~n-i:Kurii~~"~~u 

~ ~ 3 : 6 ~ d % : b ~ ! d L ~ ~ ~ l T t ; r ? a d a u  (Ponded Leachate) QJ~ :  L ~ U L L S J ~ ~ U ~ I ~ ! M W ~ ~ " U ~ ~  
0 , - C a  

d.n:;edau a, n ~ ~ u i l ~ ~ a ~ ~ n i . r ~ m n i z h a : ; r ? a d e u ~ ~ n ~ ~ n ~ ~ u ~ f i ~ n i & n ~ i ~ n i 3 ~ n ~ ~  
8: 

3 l~~ lu$ lT t ; r ?  edou (Leachate Collection System) LCS ~ : ~ ~ ~ D u ~ ~ u Y ~ B w ~ u ~ ~ R J B ~  

Iun~iAus3?nslm aa:hr:;r?adn u u i r ~ u ~ ~ ~ s ~ u ! 6 ~ z ' b ~ e b m u ~ ~ ~ ~ ~ ~ u d ~ ~ ! d ~ j ~ i o  LAU 

s : u ~ s ~ ~ . i ~ u ~ i a : ; a d o e ~ o : G ~ ~ w u i ~ ~ 1 ~ ~ n G ~ o ~ l u ~ 7 ~ : ; a d o u  nuia~~srKu~orun: 
d -  f.- y a3nu a~~n i rue~ lan t.u:il:6'aio~la.jt.finnis;mgu I w : ~ i i ~ n u ~ d g u n n i ~ ~ ~ a : l u ~ a ~ ~ ~ a i  

niufiiaunnaiJilinnia~~nd~u~ni~~~~a rios~us2uzia: a3 nuqzqiilin PVC u u i ~ l l i  

Jaundi 4 6 a  na~6~uwsie~ajan~an6na:"~uimn'u  ~ ~ u r i i n a i u ~ u w i u u o ~ K i  
d 

(Permeability) hiTn lo-' a.u. I ?ui{ ~~aruinnyn 5 % ~mu~ in l i nus~ns lma~o~3 iu  
w 

uuinmnniin:an3~~usi 200 s:u:vii~uo~vios~u3au~i~~~'bmudsruim 100 $n ha:. 

y adoudm~ununu!&:nnd~d~!d~~~:uuiis~"no%'i~~u PI 

9.7 ~ I ~ L ~ @ ~ " % ~ I ~ ~ I ~ & T ) R U ' U U L ~ R ~ ~ U  (Generation of Landfill Gases) 

a a  d L L u n n L 3 u n d e u ~ a i ~ ~ i ~ ~ u n i ~ i l i n R i u d i l ~ n ~ u ~ m ~ ! ~ o o n ~ ~ ~ u  (Anaerobic 

decomposition) i ) twBnTi i~ i i~  7 Tnu~awi:imu T i i ~ d ~ f i ~ ~ i n n m u d 3 ~ n e u u ~ l : ; a  
dou da:no&aer 50 % !LWN 40 - 50 %ni~~ou!maan!~f6 0.5 - 1 .O % Y b ~ l v - ~ a ~ ~ u  

eon%~au !dnnqu~~a:iiirdu 7 

!6uiInuii~uds:neuni~~niiua~uu:u~do~1 au~um3~Am~e~n f i i ~un lnu~m2 :ua~  
Y 

h ~ d u  ~ d ~ w e n s : n u d o n i ~ ~ ~ ~ ~ ~ ~ ~ ~ ' b ~ " ~ o ~ ~ ~ u n f i ~ u  raw pru~gii pH n?iu%u f iu i ru  

eon%~,u ( ~ I u a m ~ : e ~ n i l ~ c n a ~ ~ i ~ ~ n ! a o ~ a u : y ~ 3 a u )  

nisr~ni i i r~1n~mud3onauu u:;r?adou ~ ia l~~ i l i i~1n~ iu6um~1Iuua~arnuA~~  
B 2 n a u u u z y a 3 e u ~ ~ n i i n ~ ~ u & u s s u i m ~  B J ~ ~ I ~ ~ : W ; J ~ I ~ ~ ~ L L U ~ ~ J D O ~ ~ U S S ~ I ~ I R ! ~  

~nuu~u-runis  2 u~2unis$o ni3o~.junJ~uLeqa (Molecular diffusion) aaznl3wlu2s 

RIT (Convective mass transfer) ~ ~ ~ f i m ~ i n n ~ i u r i ~ ~ ~ a : ~ ~ u u ~ l a u n i a ~ ~ ~ a i u i i ~ ~  

u i n n i i i ~ ~ ? u n i ~ ! a ~ u a ~ n " i ~ l ~ % u  
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1. n i s ~ i i n i i i . r r s i n m s ~ ~ n ~ u u u ~ ~ a d o u r r ~ ~ E i ~ I G ~ ~ u  5 sru: 
d 

3ru.d 1 ~IT~?uL~u$u (Initial Adjustment) ~ ~ u 3 ~ u ~ n ~ u : ; ~ d o u ~ i i n u u a u n i ~  

tinuaaiuhu~%oon%~ru ~ ~ u o o n 9 ~ r u d ! G u i r i n o i n i n d u ~ ~ u d o ~ i i ~ u n ~ u u z ~  adnu 
d 

h s i u  organism n~iariidriouneiuuuruio~~n~u~uiria~nauviiPinatnouua~~ruu 

~ i i h i i ~ ~ u  d~iu iKJdaniuaJnau M + n r i n h r z r ? a ~ o u d ~ i n ~ u u i I ~  recycled 

leachate 
d 

srurn 2 ~:urnia~d$uuuda~ (Transition Phase) ~ i l u s : u r d s o n ~ ~ r u ~ n I ~ ~ u  

Mun !UL.TGI ~~arGa~YIrn~findfjfi5~1 ~ d ~ u u ~ i l u T i i d u l m 3 ~ r ~  LL~~!S~R~LIU&I!YI~ 

srurd 3 srucdijnis~finn-m (Acid Phase) ~ i l u s ru rd t~~n rn l un~6u in  rLa: 
8: 

d~uimua~rii~!olnsaruanas Tnuuuu~n~finrin hydrolysis u ~ ~ n i a d ~ r n a u b ~ ~ a ~ a  

1nn.j wanuO~ I u i h  uarnmkinl in ~i luo~nind~8nnadwan~lun?ul~~i luw&~iu  
bk?ud 2 2 o  acidogenesis ~Rnnsn acetic . fulvic uar~finiiiam~uou!na~n'be6 !Gun 
d <A z au d 6d 
runo $uuuauniruuununii "nonrnethanogenicf3 $~ot~ilu?~unsunn~Iduaniwdi 

aonB~run%'binnn%~au ua:wan '' acid former" aarvii'lsi pH rin~i%ryadouan a~i;s 

5 ~ 4 o k i n i i  ~ ~ o ~ i 1 i n ~ n ~ ~ ~ u ~ 1 i e J " ~ ~ ~ z n a i ~ 1 ~ G u ~ u ~ ~ ~ f i ~ n i 5 u a u ' b n o a n ! ~ 6  uin!iYu 
.a dyd 

61 BOD COD conductivity f ~ ~ ~ ~ u ~ r u t u L ~ ~ ~ i n n ~ 1 ~ 6 3 r a l u ~ o J  oaganic acid 31390 

un"s daarlanz~cn lu$i%ry adou n n i d t [ ~ n a ~ ! i L f i a ~ i ~ r ~ a d o u  n i s i i ~  7 d 
A' d Y 

r~nuulusruen 3 u r r ~ ~ n ~ u s ~ ~ u u u r ; a d o u b 3 u n i i  "field capacity" Wn na iu~ iu isn  

lunis$u!-r"ln"luuuryadou bn u l r i r io ' l~~ f is~ ia r~w dou 
Y 

s:u-d 4 srurdijrn.r~nnii~nu (Methane fermentation Phase) 'Lwsroruw7 n?$ 

un46niuA 2 ~?od f i un i i  "Ivlethanogens" id iuu acetic acid ~~a:iiid8Tnst.rudu 
Y .a 

CH, LLar CO, Y!ll$nanluarurufJuu dsrulm 6.8 - 8 41 BOD COD , conductivity 

~o~$ ia : yndauana~~~o  p~ ~~!iYuii'L~ni~8un%~'L~dn1saraiu~~~iua~rii1d 

naiui&Guuuu~la~rn~nlu~i~r~adnuanaoJ&au 
d 

srurn 5 s r u r n ~ h  (Maturation Phase) ~~useurG(~<~rinwan biodegradable 

organic rd$uu~i lu  CH, ~163:. CO, i ~ u u ~ o u r ~ ~ 1 - r ~ m s i n i ~ b f i n n " 1 6 ~ b f ~ ~ a s a ~  L L ~ F I ~ W U  
Y W  B d~uicuuoJrii.rr"bub~abou LLa:onn%~rwL~nrioulu3re~tu liiar~adnuPriiwan humic eJ 

uindrr~n^s.11uauniswi~%aniw do!d 

srursaa~lunis~iinuaJii7.rrlunniud~~nau$un"uni~n~rriuuo~~ia~uw~ulu 
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~ t l l u ~ f i d f l ~ ~  R 1 3 0 1 ~ 1 3 d ~  R~Iu&~Y EIJ".UU:~RCIIU 1 ~ ~ : ~ 2 i ~ u i n ~ a u ~ u n i z u n & u e d  

u o r ~ a ~ ~ a u ~ d o i ; u ~ ~ ~ n  n i o d i ~ ~ d u  n i3<duor r?adeua i tn~~uan"u~ in  7 fiilG5m3ii3u 

3 : ~ i i d  C:N I ~ R u ? B ~ o ~ I ~ L ~ ~ F I T ~ ~ ~ I ~ H ~ I u ~ ~ ~ J ~ R E ~  ~~eni3~iimniail:.a"ia~$I"ifiuibu 

n~iu5YuIurlirffutwa vPzeni-runo'Qiuin 7 viil~uu:~aclou!iida~a'i~~~~iI~~~81eiiu~d 

In' n~iu$~lu~u:~arleun'o:G~uibu8u 
Y 

dfiEuinic~niju uouuauni-irio u ~ a i u u u : ) ? a d a u b u ~ < a a n % b o ~ ~ < d ~ a ~ ~ ~ u  

Organic Matter + H,O(solid waste) 
I 

+ 
Biodegraded organic matter + CH, + CO, +other gases .......... .................. 

Y d 
sinnunisuo:t~ui~~l~~ui6$a~niaJi a r n u n ~ ~ n a u d i i n ~ i u $ ~ \ i ~ ~ u ~ w  e 

srbiin "Mummified condition" $ s w 3 n ~ ~ d ~ e ~ ~ ~ w " d ~ d n a u ~ ~ u b 3  a i ~ u ~ u ~  ~r~d%ddau 
'4' 

naio tnnynuuuis:wuii&~liJ"a~ujmui~ndidn' &%srnwmdBnninuio:iw R 

do~mslnis~iimn".ian'~u[~' 

2. n i ~ n ~ u ~ u i i 7 r d ~ i i n ~ i n n i ~ ~ ~ n s u v u : ~ s ~ n u  (control Landfill Gases) 
d 

n i ~ ~ n ~ n u d u u d ~ i a d b ~ w ~ ~ s i n n n i u w ~ ~ n a u " ~ ~ r ~ a d ~ o  wqngad~u!il$ 
d 

oentjus3uiniwn~uuon ~deae~~uni . r~ i inn-du ~ ~ a : u e n ~ i n 6 u j a i u i ~ o ~ ~ w ~ ~ ~ i u n  

LbEidIn'bfh 2 d~rbdlntia Passive bba: Active 

2.1 ni3n3u?ui i i? rs inniaa~nau"~ury  adaulnui!? Passive control ~ 3 i u  

nirun~iiiad~~ndumolunmud~tnauuu~~~~~urorlsr~ilu~~stnil~~ia~n~eud 
pd d d 

oonui ~ n o a ~ ~ % r ~ i ' b ~ ~ ~ e ~ ~ ~ i n i a b f i m n " i a ~ u i n  b~a:Iuaniuw i7snauifuo:dadG 

deom~did i  Permeability 41 7 1$ i i i rm~i~n~ i iu \d~n"bu~81n idd~ i~un i ~ d ~ i a i i i s i  

fiuimJeu 7 7% Passive control s r ~ ~ d a u ~ & ~ a ~ w s i : n i a ~ n ~ a u d " ~ a ~ n " i a a : ~ 9 u ~ n u  

n i s ~ ~ w i u s ~ L ~ a q a ~ d  u~oeji~~iera n im2uquhalnui~ Passive control i&dn!dZ 

~ a ~ : ~ i u u i n i w u n t n i ~ ~ u i n " i a u ~ ~ ~ ( ~ ~ ~ ~ ~ n ~ u  (Pressure Relief 
-4  A , 

VentsIFlares in Landfill Cover) du3 ~ n t l u l n  ~ ~ l s i ~ M ~ n d - 6 7  ??Ism L J l ~ n m ~ f a d n R ~ l ~  
u u 

n2iuhuinna'i ~:z~uiuaan!si~nuni.rdnvin.r:uiuaini~ (Relief Vents) uu?.k2nn 

n a u ~ u h ~ n f i u  ~~a:lviniudniuviodn'Rna~~tu~aua~uu: niGuiruri7.aiuin 7 r i a  
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a 
Vents R R I U  6] Yianas6 asau~uLbac6a b$i6ubnsa9 b~i%M~n" la (Gas Burner) bbinia 

2 
6nR Gas Burner u ~ : ' b p i ~ ~ u i : ~ i ~ ? u ~ ~ ~ ~ a m 6 i n i s n ~ u q u q ~ m ~ o i n i ~  

5 1 ~ ~ 7 ~ ~ 7 ~ ~ i l ? l ~ ~ ~ ~ ~ 1 ~ 6 ~ 4 n R u u u c ~ a d a D  (Perimeter Intercepter 

Trenches) dsrnnuihuri owaiaind~;w7u kdu PVC uac PE Rn~~lwouaciu i l~e$u 
d d 

nonsan de?uiiimsnsaudlu~~uasiul~nniudtl~nauuuc~adou~:i~~~auntrialu 

bbuais b ~ a ~ ~ d i u ~ i % a a n ' b d ~ ~ u a a u i n i ~ [ ~ ~ o ~ i ~ d a n " u  Gas Burner 

wri~hri7.ltsauanluitl4naElueJ:$adao (Perimeter Barrier Trench or 

slurry Wall) g ioin~~?dZi~uci iu 'bGuin ~ d u  Bentonite ~3oGurniiua (Clay Slurry) $4 

i i i ~ ~ i ~ ~ ~ i j o u ~ ~ ~ l u ~ ~ u a ~ ~ ~ ~ ~ ~ u i i i a 6 ~ ~ n ~ i n a n i u d t l ~ n a u o a : r i , . t r d ~ 6 u f i n ~ ~  

u5~amsau wCa6iulu li0rnn~ausau%ner%i~causauTii6a 
.a4 2 

2.2 n i ~ n a u ~ u f i ~ o i n n i c 8 ~ n ~ u " ~ u c $ ~ ~ a u ~ n u ^ a ~  Active Control anuorb?f' 
d A ~d.4'4 1 3 u ~ n i i i ~ a o n o i n ~ r n u n t l ~ n ' ~ u u u : ; a d a e ~  manuud~cBnPrnwlnii Passive Control 

'Y 

o i o r ~ ~ d ~ s ~ d i 8 a 6 ~ r ~ a c ~ o s i n a i ~ d n s & i n n i i  

lisgniiiaaiuuuad~ (vertical Gas Extraction Wells) I n u n i s ~ n ~ ~ i o l u  
d u d  Y d L a  A 

a~uairdsrurrc~~unsaun~uwuwwan~ . ~ c ~ ~ i o i n n i s r i i  drawdown test IaunL?'bd 
A A ,  

Extraction Well ocn'a;l~n& Gas probes d ~ e u e ~ u ~ n ~ i ~ i n n r i s ~ m i i i a ~ 5 a u i ~ n P ~ n "  

~ ~ ~ ~ U U ~ ~ ~ T ~ ~ ~ ~ ~ ~ % ~ M ~ ~ J L ~ ~ R ~ ~ B L ~ ~ ~ N ~ ~ U ~ ~ ~ L R ~ I B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ R D ~ ~ ~ ~ R " U ~ J T ~ ~ . I ~  
d d  

I n u ~ ~ i u n i q u d d i n i ~ a  i i ~ iuamudi l~nau6~nuinoa: i i  composite cover nu 

geomembrane r i a ~ u C i r o c a  $ v i l ~ h  150 - 200 ft. hM?u soil cover s:u:ri199:$au 

n i i ~ d n ~ ~ n ~ d u ~ n i e $ n  n ~ s ~ n ~ i a o i n & u s ~ u ~ n i ~ ~ . ~ i ~ ~ ~ u ~ c u u n i s ~ n i i i a o i n  
A 

arnudil~nsu a ~ n " i r o i n v ~ s u i n i ~ i e a n ~ r o u d s r n a u ~ ~ o e ~ w ~ n s r n ~ 6 a  methane 
w d 

former ~ ? a a i o R n $ ~ ~ & o i n a n i u n a ~ n ~ u  n i s i n ~ ~ l i a ~ n s i n i ~ ~ r l n ~ ~ ~ k o i n ~ n i u 6  

tl~nau~nioau;s&~~h A I M ? U R ~ I ~ ~ ~ J ~ ~ U ~ ~ U I U I U L L L ~ ~ ~ ~  n i s ~ n & i a ~ n f i i d u  . 

~ ~ u 2 i ~ ~ d s r i l u n i s ~ i w ~ ~ 9 i u n ~ u u i I ~  ~~a:ujailunisnau~u'b~a"~a~Tii~'bdeJ'~u3~am 

ln:b!~~62 u 
lia$nri,duku?siu (Horizontal Gas Extraction Well) nis6n$91iagn 

ainlaibubbuasiu~oc~n~JM~9oin'b~piiinis~4n~u'bd'b6 2 i ?u~~ou inn j~1du~2  ~nunjo 
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n i i . i l n ' R f l i m a ~ ~ ~ h  (Condensate Management) s l n f i ~ ~ u ~ r n u d ~ d n ~ u  

diqnolGiiec ~ ~ s ~ ~ u a c 1 ~ m n 7 s n k u ~ a  n ~ : a : ~ n ~ a u ~ a u ! d m ~ i a d ~  slope d-iemnr 3 

90 rLR:~n~7~nuoeYionrLh Condensate trap d c l i l u y v a u s a u  condensate !d & 
N 

holding tank u~:~:!niluoon!ds~urYu recirculated leachate 
&; 

3. ~ n m 4  25 LJOSLQU~VOI~~~:LOIUU~I (Twenty -five Percent Lower 

Explosive Limit Criteria) 

n i d ~ u i ~ l i 7 . a d ~ ~ n ~ u n ~ ~ 1 u ' b a x a ~ ~ a " ~ c ~ " a a n i ~ u 0 n ~ n i ~ d ~ c n a u ~ ~ ~ ~ i i u  25 
* 

% ~ ~ ~ ~ m a r ~ f i n ~ u ~ ~ ~ ~ ~ ~ n m ~ ~ m a ~ i u ~ ~ : ~ u a m ~ n ~ a i ~ l n ~ ~ ~ ~ : ~ ~ d o ~ ~ ~ : ~ ~ ~ u  
dP.  2 ~ m ~ o e ~ i n ~ s e o n a u u a : u u n a u ~ u n " i ~ ~ ~ n n " ~ u 2 u n i a ~ c n a u  u a r i j n ~ r 5 n a i u a s a a ~ o u  

2' ii'nfimwmwoi~:ya$u~nru?; u7napur  ~ i f a ~ s ~ n s n ~ w n ~ s ~ : u ~ u n " i v ~ ~ ~ ~ & ~ - b n 3 ~ e ~ d o w  

~iimu"u!6 
n7s~w71~3177.a L*U U i q G ~ n u  ~ : ~ a c i f i ~ 1 7 r u 6 ~ ~ ~ 1 1 : ~ u i ~ ~ i i n n 7 ~ ~ 0 ~ 7 ! ~ ~ Y G  

0. I 

rii~ii~nuluo7n7no:\3qnGa14 r i i i i G u - t r u C ~ u n i i  5% (~nsrtfim$u'wdil) ~%xnnn-h 

12% (?GEXLC~~$U~~) 

n"7vdriim~u%un~~2~naunl3tna'u~a~ n " - ~ ~ ~ a - ~ r r . d i i m  rdu n"7.n i iu  n"7v 
b-A Cl 1alnriau.n'nlvln r c u g n ~ n C m ~ u 8 ~ 1 ~ ~ : ~ n a z ~ ~ m ~ ~ ~ ~ ~ ~ ~ n n ~ ~ c r Y u  8dn~ddh!'kun7.r 

a n a ~ a u m ~ n c ~ ~ n u L u A 7  muiana~$oI~i~u~ratGa7ni"boi~~we~n 

n 7 a d ~ o ~ ~ i n u n c ~ u : ~ s d o ~ ~ u ~ ~ u ~ c n ~ u ~ : r i o % 9 9 " b i i n n " 1 ' 1 1 ~ 7  q dctciumn 

aaa~a'm!6$cn~olu~~amn7e!uan~n7ud2cn naiumar7anloan73a3aaa'ma:~~da~d~ 
Z X d  

aaan iw n c u ~ u o i a 7 n ~ s $ u ~ ~ 7 u d a : n i a  ~ d u  q m v l ~ i i  L ia rna7un i ro in l~  (Barometric 
C ' 2  

Pressure) r n d  252 ? 1 3 z ~ ~ r u u d 7 w ~ ~ ~ ~ ~ i l u e i 7 3 z ~ u i m 3 a n a " m ~ ~ % O ~ n " i r ~  ~ ~ u m n ~ n  
A, dY !A!$ o l i i c b ~ n ~ u ~ h u o ~ ~ ~ ~ ~ ~ ~ ~ i r U n ~ a ~ ~ n ~ ' ~ ~ a ~ a ~ ~ ~ n d c n ~ ~ ~ ~ ~ ~ " ~ o c f l i ~ ~ ~ n n ~ u  

2 W A  d ,  a 
n ~ u I . u I n a c ~ c P i i c  7 d e a r ~ I ~ ~ w u i 7  ~ : u u n i ~ ~ n i ~ i i , . a n ~ n m " u u i ~ ~ ~ u " b ~ ~  LM u x a u  

Cn 
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de:I$naums 8 m $ ? o % a t m 3 i i ~ ~ ~ n i s  o a : s : u n 3 a i l u n i s ~ i ~ h o i u  (Design Period) 
" d d  w w  J' 

$a1muka!dl% 20-40 9 ~ i ~ ~ u n i s ~ i ~ a b ~ ~ u n ~ ~ ~ n a u i i ! ~ m a u  

= PRD 1 1,000 ..... .... . . . .... ........ (1) 
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oin~uunw'u"~~~~u&au~n$oa~nann ~a~sa~&a~oi~unwu~uws"oun"urn~er~~arumol"u~n 

n%vi&~ I~u~C6s~iilG~~~naiu~uo~nquhniu~i~itun1sluiudaId ii~$u6vio!d 

dou 7 sunsmkanqu~n"ut~cio yanqulni 

?i?$iYgna~%u~auw%oIw%s 
Z w u  a" d c  i hisdanuwun~dunqu~~a~~ubw~~o~riou~~hnis~nuury sdou lunad 

% G ~ f u ~ n l d ~ i n ^ % u 6 i d n ~ i u n d d  ~ ~ u ~ G R I ~ I ~ ~ u ~ ~ ~ ~ ~ ~ W I ~ ~ ~ U ~ I ~ ! ~ ~ ~ ~ U ~ ~ I  2 :I $46 
" Y d  2 

b ~ ~ l ~ ~ n $ s ~ ~ n s n i u i . i n d i ~ i u ! ~  u~n~in~ulu~unlu~n~mr~$uuariuisn~nuuzlilG 

vlu-~!i~uinnfi~~n~ oiq%~I09"nui!~&1~Lvi 1-6 n5a 7 busla b~~a~~%%Guns~l~bsrunM"uIG 
8 Z ' A  ~rriu ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ S ~ I . ~ I ~ S : ~ I ~ ~ I ~ ~ ! ~ ~ ~ ~ ~ I I X ~ ~ ~ K  

d d 4  oY - 
a s a d  n a u T ~ X u w w u ~ 7 ~ 9  

Y d d  d d  w 1'an~a&%~uwunmilun3: MWBJ drl n ~ a d ~ u ~ u ~ ~ n u ~ i u l ~ ~ o ~ ~ i l u i a ~ u i n  
rswrbmuLInii!8i!d.a"viidazbua~oeii~"b~ ~u~~u~nwm~~$u~n"nio~isn~ir0u~fii<~.uur 

yadau!~Y b~~ni.ivii~i(u~i(~u~~~i~ldi~ninme~ilua.irvaiu q nse uuinuacnsrlii' 
w s A s c I ~ n u u u : y s ~ a u I ~ u a o u ~  nisiin'wo~sii!~nul.a"uou!J ne!J vie~~uin~*ou 

~uuindnufiobqj~~srtdo diriiuuauuenriou~b~a8d~.a'~u~bb~d%~nu~dnsdnnir w$u 
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n c m a  ~ n o u n i  q ~ w a i ~ Z n  Lfiauie LRWTRM: ~~wwlnwalu'  ~ ~ u a i v n s d i e  7 riluGu iwi 

%%niaanGuias4~ns:riiIG41 er 
Y d  T n u n " ? I d u : i i i n i s ~ ~ ~ l r ~ u : ~ a ~ 1 a u l ~ i n s : ~ n n s : u i u ~ u ~ u n ~ i n k  lnul%Q 

Y  dcl i i n i s q u ~ i l u ~ q u u u w u n a n  
Y d  

5. nid%Gunauuu:,yadnuuuwunc7Jnau 
'3' d t  ~ u i l d n a u  (cover material) wuna~unri~~enauuut;aclaumunh 

~ u i f i u i a n a s i f i u i n r ~ u w  ~ b f i e ~ d u n l s n ~ u  I n  u n a i u ~ u i u a c ~ u ~ n ~ u ~ a : ~ ~ i m  r 5 sru. 
luns8nisna~qniun&nis~n"~1u:!adnuds:Si?lu iba: 60 sru. l u n s f i n i s n a u n %  

qnriiu &~uni~~in~niuu8uIa"b~wn~~ucnaond~mish~ituni~4~~ilu~;riirilu 

2 70 EVE 31 3 
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94 4 

9.11 Y i m ~ a r u " o d ~ o d m 3 ~ 1 ; 3 " ~ 9 1 8 1 ~ ~ ~ d ~ ~ b b ~ ~ l ~ d n a ' ~ b b ' ~ ' ~  91 ~~%nip l f i rna  

;a G 
- dsrnKmri-~la '~iuI~ni . r i i~Guni . r  n i . r s ~ q w n R ~ ~ . r n X i  ( u n ~ i u e i i A i u  as:: 

o. ,dd ~n%sGn.rns ~ d a t i u ~ l n u a f i a u  
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m o ~ n "  I ~ J I B D ~ v ~ o A ~ ~ ~ ( ~ R  

I .  o ' n s i ~ i i ~ u w i u u o ~ ~ i ~ ~ ~ n  Z u ~ u ~ u r n ~ u ~ h ~ i l u a " ~ ~ n " ~ Q ~ ~ u s ~ f ~ ~ ] f i ~ n a ~ ) t . ~ u u ~ n  

~iinffuiRuia iiriiirii'ln? 

I )  1 . 0  lo-' W.  AWI; 
2) 1 . 1  10-7 1 ~ .  AUI? 

3) I .2 lo-' SU. AWIG 

4) I .3 10-7 SU. AUI; 

5) I .4 SU. EUIG 
2. u'olnt.ilu~o8uo~nis~~nap1t.~~lu~n~Kn~~15~1~? 

1 )  a iuisnri ikyadeuIGnairn 
2) s~uisnban~utPsuimlumsrii~n!G 

3) a~uisnriinwn&dlun7sfi~na~ll6 

4) a~u-tsnl~dsrTur6d w u ~ ~ ~ n 7 a 8 ~ n a ' u ! G  
5) a i u i s n ~ i i ~ ~ a ~ ~ u ! 6 s ~ m r 5 a W " ' 1 b ~ o  

3. Bdns&dl.a"buuit.am~B~~~na~l&t.~ri? 

I )  soumga ant.rwsnt.ani snrndu rnln 

2) snnnsnt.ws5 mini& rnln rnym~uuuuajnls~ 
3) snrniu fn!n snynuuuuulnIsn snun k 
4) snIn ~ ~ ~ R L L U U L L U G ~ I B A  mt.n?lu maunswiwaf 

5) anat.~nawt.wof snuwii'n anrrwsn~moi s n ~ n i u  
a d d w  

4. o.sd~u2rnvnwunnaa~nlr~% t . a a : ~ i u a u ~ ~ u o i n $ ~ ~ a i o l l l ~ ?  
- $aa7nisaiiauu= 180 rn31d 

- oiyusavl?uW~nsu 7 0  9 
- ~viuu7muo~M~UtlJnpu 4sW *200L *loD slope 1:1.5 

- s z u : d ~ t u e ~ n ? u i l ~ n a  10  m 

- r u a ~ Y u a ~ =  100m 
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1) 59.25 li. 0.6 nqu 

2) 60.25 I<. 0.8 nqu 

3) 61.25 ti. 1 .O ylqu 

4) 60.25 I$, 1 .O ylau 

5) 59.25 li, 0.8 nqu 
I d  

5. wunauau (Buffer zone) iis:urii~~in~~u=~un~~u~8i~0uni1~i7Im? 

1) 24 bum7 

2) 25 LUm3 

3) 26 ~a~as 

4) 27 bum3 

5) 28 LUms 

 OM; 2 19W0E1~ l l l l ~~ iO~d~  
I d  

I. ~ d a i u ~ u n ~ ~ u L m n ~ i t s ~ ~ a ' i a n i s ~ ~ n a ' U b ~ u ~ l u u w s a ~ ~ ~ ~ : ~ ~ u u m i d  i~ae3e~deub 

uosnisl%aiu? 

2. a d ~ i u ~ m e i y n i s ~ % d i m a u ~ a n t ~ u ~ a d ~ u ~ e i i d ~ n H ~ n ~ u i ~ u i  (Sanitary Landfill) 
d I  d u n s ~ w e r u i w ~ ~ i s n i ~ 4 a i ~ l s r ~ i n s  30,000 nu uwunIuniatisnau 50 I+ ~rarinaiu 

B ~nue~ni.ifian~usau 10 ~ums r i i n u n ~ m n n i s ~ i i ~ ~ ~ d o a " ~ ~ a a d s t ~ i n s n ; l ~ ~ i i n " u  

0.8 nn./nu/Tu ~ a d a u n R j m ~ ~ ~ n a u i a a i u n u i ~ ~ ~ u  550 nn./~u.u. ~~ardsr~ i iu  
I d  

fiuimuo~WwnauKuy adao~t-i~n"u 20% ~ntfiuinsyadsu (wun r 15 ~iih 
1600 VIS.~ . )?  
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3. P J A I U ? ~  nii; inrinuoauurd~iIs~"~ii~ Zt.nu (Methane) ~ri irh 500 p-u-~pl$n t.do 

ii199pae)%9A? 

D J ~ ~ ~ L ? ~ D u ~ I O J ~ I U ~ ~  C60.0H94.3037.8N 

Methane =0.0448 lb/ft3 

uu~~~auds:nnud!~j~i~~isneioer'bb 5 % ~ u ~ I M C ~  
pl 

4, i l J D % ~ i U ~ % b n o u b ~ ~ b ~ n ~ ~ ~  bbuuG9 (Flow chart) Landfill Design uosnisnonbt.u~9iu 

i%niauu:? 
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