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JANl't -~ 
is showing that some landfill covers that are less 

expensive and easier to create than those required 

A demonstration project in New Mexico 

by regulations can actually work better . 
............. .,..... 

T 
he t: ~ - l)o.·l~l1m•· 'lf oll .nl'fg~· •llOl1 hill tht· 

mllh.t ,,. • mo~Jor dt·,mup of lh I.Jndhlh ·••HI 

uUIC't 'nnl.alnlll.\lt'd •lit·~ thollt 1\ ,. \J>t' lln.l to 

· \110\t btltlun\ of dnll,lf\ . Cu~t ,.,tln!<tlr~ "'' 

rht-w rftuft\ . lioW('\'C'f, lift' hawd tm tht• 

dt';.nur tn hnt•&u&•n 10 'uncnl uw·. m.any of wh1t h ha~·,. 

fJICJ\'I'd ln.dnfu.t .. . C:nn'"iUt·ntl,•, wnr~ h;a\ ht:gun <•II lht· 

dc'\•t·Jormrnt •nt.l•mpro\'t'nlrnl nt c·nt·tr•mm.·ntal ''''h•ra · 
tiOfl •nd rn•n.aaa·n~mr "" hnol"lk-\, •nd rht· pc:rhliiiMIItt' 

nf landfill"'""'' 1\ •n .,_., ut p~rtlrulllr tunu•rn . 

-\~ p<~rt nf ''' .. nt,:nin.; , ·nnlllnntt'1Uill rntorauon actlvt· 

1 k, , tlu· I llll plan' to dt•w many rldloa•·ti\'t'. h.uardou". 
1111\t'd wa\lt', .md .... 11111.ary l<~ndllll~ In thE' nNr lutun·. 
llw\t· 'ilt'\, a\ wdl il .. llliflf' olnd mUJ talhng~ Jll~ and 'lUI · 

t.~u: unpuuntlmt·nh, •II rt'tjulrr rllhn tt-mf'diAtton to 
-,It'"' 'itt•" \loltu~ m 'o~pplng wtth an t'Olgin~rt'd CO\~r 

upon d<•\UJ<' . In add•tl•'"· t•nglnt'f'~ c•n·t>t~ ~~ ~lng 

, uml<lt·rt'd a' an intt·rlm nlt'o~n\ of c:unfhalnJt (Oflt•mlmlt· 

··tl •i'"' until thl'y un ht• rt'mt'diAII'd. 
Thl· r\ht·rnatin· l..andflll Co\~r l:kmt>n!!ltolllon CALCD~ 

\ . 
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f J'!f111t'f:·· f!f:t ,_. _,.,, .if tHiJ =!f)61 • n! t' • .. )• '+1' 1 . , ~ jh,fl H ~-f Jc ·t ~ t. ~ " t 

• .,_,. .,,uttt ·~· ·· H. ,,.,,.,,.,ffl 1. , t,: ·'('ut,.tt•!'fH· f', ,. ~ ~_,.., f-•HO.f f , •.,fh 

he d ·f:t.f.Jf t.;lft f.t • ,-ti-lf!~Ht ••~ ) ,J ,,._ .~h rl-.nt:: J,n1dl ~ · '"fl h A"l. t ... t ~ • rrl • 

.~ .• ,, ~f.a ~· ~..,,., , .. ., .. • ·"• 'Hl..l~·~ ·· ""'."' l •#l<l 'l.f I,., ,, j(l• •1'141 

· ·•·•" ·J~ -· ·~l-l1t«"111 .. •1 "4 -~-~~4~,. n~:n•t th .a-11 ~ •"' ,_,M;h · · ur.~r,• · 't. ' .._ ,,!~ · 

,, ,~~·~"''' ,., •'- • l•l• {l• · m . .. ., • • " '' ' '""' ''"'J:"\ , ,, •. 
41t ll \ t ifl4'11..11 l••l "" '"~~! ! >< t <>Hf• fo'l j ••U• lh"l ' '" '" 

- ~ ~ .. . ~ ... ,. ' 

. , ~ • • ~ 'l'f ., .~ '' -"""~ '"'' 

f · ,ftt t"" f !t; ' ')rtl • r if l'h' ~ ' · 1·ll ~••ff-t-

~ ' ., 1 .-lf lo' 'r ; fr IYI J""· tf, ,irh . .A ' ~•- 1 .,f;'fJ 

tf :.f .,, ~ f41!l fJ f rf' f ~ -- J i f 1 f f Jf¥- i"ll.:- ~lff • ~1w· f. , • . ~_ftr'- fif·rt..,,..... 
HP ·'f. ft,,. d..-fq -1: , .. , _,1 .. 1 .-. ff"r-t~dl-t i-4 J ,,~ .. ,,~ .~,_,,,d ..... 

'"" <t J ( •f•tf''I!.J<fH•f' ~ .. t ,~f ·if'l'llo"• f,, .. ,If) ""'"*"' ... lift.._ 

t '! ;ft . l •h' ' •uJ .11 f •• h.tl ••"l .~,lool JUt lflol 111111 

1 : ~. t l!-; td ~t flH"!P• -•ft ,h.f Iff '\ •if• 

, .,. -~ ,.,,~~,_ ''· .:~f _., ,.., u.-t.t·· \ 
"h•l , ,,. .. , tn , .. ,.,P'' 'num 

\!!th •n.ts111, sndu;JJt·' ttlf: .~ .. hH•<fl rJf 

l''" ' I""'' I"''' '" ts\ ; fr•>I•'1C~>< ,.lh ,~, ,. ,., 'h•· ,,,."'""' 
'• ,,, . ".\,,1.., AI 'J'It•.d ""h !tilt" 'i"l'lU•·• ·~ ~lorm ll't 

The focus of thia project is to provide the necessary data 
cost, construction, and performance to the public 
regulatory agencies so that design engineers will 
alternatives to conventional cover designs that cost leas 
nevertheless conform to regulations. 

4-"'''lCII\ tllf· 14~~ , \l"""''~·· I•· • nn•tH« t tho~n ,, ... ,,,h••n,;l 

4•·<\.•ttJI'\ Tltt· ~••nh h•' •itlt¥\11 nc~ l tr:.a! • ••ll• tu•,tnll\ \t! 

t .. '> .orU!><' c.lott .. •u· >till ho ·tnJI,< n llnh..;S . I•ut , ,,,_.,111!• n'l' • "'' 

hr '""; lftl"f dut'l' ~ ·.-•n 

ftW 'tl '!) l.iiH<Jf't.IJ o<>\d' "'-'W d t\''"'"-1111tn ,,..,,, .,.J'·II.tlt· 

bill !Jlh l.t;!f'\ ~lt.l~<'ll .a~ pl t., ~o~: · I .aud ,,,,_..,.. II ft;. 1•h.a\.t· I u t1. 

,.,~ n•ll•tran1•"J tn fill .,~nu•~" , If 1'1'1~ . ondud•.· ,, .,.,,,.,.., •. , 

th•l flll'f:'N the· f• ''""' fiH1 ·1h '>I >uhlltk I I • ' ' !ttc· l<o "•• II• •· 

C.tJfi\111"1\ .• IIHU .. lto1 Jl_,.,,.,rn .411 l~l f!..\1. .a """f~Jtlt't l d ,n 

""~'f thAt\,. .. ..... , 111 'Ul11Jtlc· f ''' lht· .Kt . .,,.,.1 tho · lu•l •.f lo•IJf 

... lh'llhltw.- ''"'''~ "., .... ,>'r>~lllt.,."th ,,.,, luu 1 • '"t'f 

n.,, ph<~t~· llt •1\t ·f~ . l•urJI Ill the- \t .olfllll< I ••I l',.lf> , f''' •\ hh

tha- 1tun· •»·hrt •ll•ll•.ttwn " '"J'IItilr\ 114tfit·f . dfl ·'"'"'''''I' 
II h.:lf'f'lt'f . •11d "" t ·\,;JW}If411'·J'If4HIIfJ ul\o'l lld't' " \ht·trt.llt\o. 

l..ttl<-1fdl ( unn 1',." the · ·11'"11 : 1 n111 'IJIIIrHitfX, \q•to·tlfl" ·r 

l'i'"' 1 Hac- tu 'JA ~.o •II ,uotl '' ""l'..tt u-,J ''"' • ''' •. ,, " ..... , • •II 

' IIIJt Wd 1.0 M·r~~ .;J\ h.t'lt 'lill< ... Ill t'\o~lllctllll.: lht· o,~Jh IIIJII\\ ' 

• "\rl oit'1ol~l'l~ f ..t·• h ph,jj'lot' VI t llll\IIU• lit Oft""' t 4HU·tl•1111 "II 

,., ,. t141\l\ ul '• ""I" till\' ' httlohu,;. •·~th tl11· '"~ lot,J.kr ,.., ,.,, · 
tn;c • flint. U.at'>IJ ·(mu· wnlttKt 

CHII'- IN01Hli"1Nf,J oiA .. UAftY eoo• 

I ~·" · 41l1! ltlll f• ·Hill I\ I tf ·•pplh "''''" .\11 " ...... ,, 

r !lr"u~Cit llm-rnt·tt·n th•t do:ltr••l.~.;~ll,· "'"""' 

lor r• ·t"tn· llh>l\tlt•fiHIC 

I h, f·J" l11tt · " ' ' ' c '"'t'f I ''.a I~"'' '"'I " ·''·..-r 
, ...... . , .rilfllllll.llll IH~Uitt'fll•'fll\ ,.., kl, k.o\ \Utlfilk D 
uu· J, lit• ·••· ro ·opll~t· rn•·nt• .JI'J>I)· lo munkip<tl 

' '"' I• • lot· • S. ""'' u\lll8 o"ll81nn· u·~t oun·r~ .tnd •It' 
I·• •tt .. •·· r t~l• ' j.,IJ.,\\tug pnfnlln.tn••· ••t>i~th~ 10 

•. ·• ,., I'' n·n •. ohtltl\' ''"'' th.ut ••• '"lu.altt• th.u of tht 

I• • IIIIPIIflll/t' ' ' '"""" '"lflJ: nu It' '\'\ th.;~n I C, nn of 

J'IJttr ~''' '"'h I h• tll\t.lllnl '"'' "'\t·r "00 \m 
• • ·•nt"''''' 1\\'o I'""' IJMI l.t~ · ··r,. l h•· rna• 
• · • ll\1~1' 11! I'> tIll •>f h)o>WI)· 14tt1 '''J"'Htl, 
IJI t ·l 1\ J 4 ', tIll thlt 1.. \ "11\p.t\ h•d "''111\.IUI("f l.l)'ft. 
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fllr tlta•·din.- lt·\t 'n\'t'f 2 I\ ,. c nrup.:~• lc·d • l•Y 
I otH'f ik~ljlflC'd illd f1ln'l'f01i 'll'lf In .1< o PICbllH' 

\OI'llh ttw minimum uoqulrt-Rl<'Ot\ of "'J!.IIIo~llnn' lot 

It••· < l.,mw n( h.uardnu• .tnd nn~tt·tJ 1'1'01\h' l.tndlill\. 

l'hcw- rr-t:t·ll<ltWJU do uot ~rc'( lty thr '''''t'l prnfllr 
f(lf •n f!4 ' f{A ( H,, • .,, 10 .l\ mud1 dt·IJII .l\ tho"'" tor 

10 Jt(flA I) Ul'\'f'f. 

Jlwo l'.tl\'!it•,nntt·nt.al rwtt'f'Hon ·\)(t'lll"Y cii'AI 

r.-<nrnmrnc~ .a ftCRA ( Ul~t'f c•lmp.,.,r·d of . hum 

b~tltllfll to tllf'. ii <urnp<~ltt b.arru•r loJ\'e·r • • •11\J\IIIIJt 

ul '' 1 .... .,, M.l• n1 of •mnJloil<·tnt n.1tuul "' .mwnd

rd ~outl with .a mulrtmm \olturah·d tl\·dr.url:l' , un

dl.h U\'1t}' of l J J(l . lftl!\ 10 illllffiilh· I OIIIOit'l "llh 

an •wrrl\' lrut flt'1lntC'Inhranr; .a thAiriJf.l'' IJp•r • on

''"''"1 of •• ll'.a\1 lO (ffi uf ~nd wnh • mimnlllm 
\llhHilltott hydrJJullc 'Otlducti\1IY a)f n I) I I Ill/\ or .. 

l.e,.rr c)f jtt"f)'\'llthrth m.at•·flal v.·1th ttw ,,,m.- • hal· 

~~ , •• ,,~,11' 1>; llt\\1" top \'t•Jtrt;,alinn lllld ,.,,IJ;.wo•r < ""' 

\1\llfiiC uf ,at h·••t t10 ( nl uf ~011 Jll•toh·d ,Jt •• ''"IIC' 

r .. " '". ,, 1 ..... t •, ,.,, . ••• .-"Jl ••·v ·tlfwrn '" .tn 
• " ' " ·tr·a.l '"I' ""''.,., t lWr hi'Uf .. 11 

n,,. ,,,. .... n-.t ' '""J''"f"' dMl .,.,11'1 ., l .!o m 
,,,,, ~ ... ,,,, ,, ""''"".alh "'"'" ..... fhor· ,.,.,.,m.ndfd 
, "" ,,,.,,," . ~ ... r~,~..,, """""'" n,., u,...,, c '""'"'' ut 
,,,... ~;,.,., n,,. ,,.,,,lffl ..,,...., •• " 60 '"' atMca. 
•• •iltp.o• ... ,, .. -t, '""'""'' n .... ,,..,~ ""J '"PfUrd 
.. "" n•lfru·nt '" lhrt f t!'K "''"''"'"' h'1h•ui1C' (llltl• 

''"'"'"' h•l•m•·m•nt fot '"'' bilutfJ a.,n. 
I ,,.,,, ·••·•n· h.,h •M•Ifn$"'"t th41t • ml"'""' of 6 
,,..,, •Ill tn wc11Jhl ,,. \lltdlum bt-nttmHt' wttb thr 

, .. ,,". "''''· '''"''"'"'""WI'« to .chww • kliW pn· 
mr;thilm ~ •• .,Jtd t'N' Mlrqta.atr. A llfl«'IU .,_...,...,. 

l'oh •·ttn·l..rJt· ~··•lfltnnt, .. M .., .. , pl.kftl dllt'C11y on 

tht· , ""'""'"~"'' !lOti "'•rift llyn to '""*'If • com· 
I'"'Jic· harric•f Ja,·ft . ttH· I"''P""" nf whk'JJ l\ to CH· 
.. , .. •n unJ"'Inlt'<tlth' h~nkr 1~1 bfudl\ tt• u.aflJt,. 

''" " n1 "'"'"· fiJ~hl I em' drfn-1, 1punctuff holnJ 
"''''' rand .. ml~· JtiKftlln thh Jl;t-otTM·mbf:aiM' tot. 
rc·pw"·nt.sll\'r nl .i ~>mt·mbf.ant' lrut~ll~tkm "'"'h 
,,\ o' lill¢(' <fU.JJity H>ntrol c oodltl.on\. 

;\IH•,·r th011 '' a lO em thk:l dra.m• lilyn ttwtt 
mrmnlltr~ thf' rlmt- .an.,· lnriltralt'd w:atn b In cun
, .. ,, wtth tht· undi'tl}'illJ h.arrkf l:a)"t't t, qukiLI'· 
r• tut Ill); ftw v.·atc·r that ~' pnwd thrc,.•sJa thr "I· 
c·t.tlll!ll l.a}'ot"J ......... ny to collntlon drm~ lhb 

l.i\TI "'"' t omtnKtftt nf 'iind <~nd rLt<'td dtr«tly 
om thr ~·-nmt•mtlflUK' . 

On lop •~ a tJO nn thkl. ""lrtaUnn laya com· 
powd of unwm~c'tf'd \Otlth.at f"~ a medi
um h•r \ 't:l(<'laUon .:ruwth and to protect tht' 
ull•h·rlrin~ l<~~"t't' t.rom rtmkwl •nd ftft""thlw 
c~dr .. . Thr wgrt11ttn loa)'t1 alloW\ lor ''~ ol 
111filtrat~l wah·r ttwt un br ttrrun'ftt b)• t'ViipOfa

llon or trans(llrl'd by \·~:.tion . 

·\II "lil 11\\-d in the- (Cffl!>lf\K1iun of tlw o~ltMna-
11\ , . 11·•• landfill nl\'t'O Ufi'IC' from ("llCoantton dotw 
4111 · \ilt· . nw llldlt-fl01h diCqutlt"d off·\llt--\\l(h M 

,.md and guvrl-· v.·trr rroadll)· nail1bk b«auw
tlu-y llrr , .. rnmnnlr u'rd tn ntn\tr\Ktton. The> -.oti 
tor ttw .:altt·maUw Hl\..,1\ W;)\ n•m1,.c1t'd In "-' dry 
a • urulillun .on rw':o.'Jblt• to minim au· the- Jl«llmUal 
fm ,...,, lo;int: hom d•~io"t.lUon imd w .. now~ l.arlt" 

111111.\l Wah"f \IOfilg~ \'Apac:Uy. 
,\lh·m.ati,.,. ,,.,, tt)\'\'J 1 h ., t:.'"'\rnth,•tk c:l~)' 

}: 



; ' ·• , •' ... ~ ... 

....... . ,.. _. ,,. 
,..,.,.., ., J, ..... ~ ~•rc · fll(uu· t t •"~· hh• ,.,, h• ttu 

lhtl>l l-<rl i,.;J H <illf•~olo..:J oiA~ ., ,., , ., •ot4 ·•1 A', 

•••"'·J•nr· h ••' ~ .... ,.., 1 · ·•, '1" th•t thr , '4•·u 
\1\'f AU\J pt·o.•hlt•111AII• tl•\ f•<t!ll'f IA\11 !'\ .. , 

wp.l~tt. ··1s ... 11t1 • "'"'~ uttu-n1 • lA\ t.u.-r "' 
fflJIOI!II~"" 1wu-d •tw•1 "" • ,.,.,,.,; '" '' ,_,,_, .. ~ , 

.~ lhh ~ 1('1'\.-f "•" 'HI o 111 n-.· o " ' o I ' • • •II! 

.,. ,,wnl !•,-~-•\ hum l•nfl• ·rn ' " ''1 ' • ~<llH ' ' 

• ., • hAI"fll'f ,.,,." ' ""' r• ,,., "'!''"''' , 1 .. , 

IHwt ttwtt·•t>tAt\.c· "'" ''" ' "'"h A ~,. , ,., • . m . 

hl;l"'' 11\ill I ~ <f11J"fl"" fl\t · I POij""ih" ' ' 4fffl'l 

I" \ t"f I. M tfl I m Mfld dratn.aji;C" i..ll\ "f "f ; a Jl'<l• 

~t· Mtk· Uftn t.-bt1l . and • 1•1 l"m V1'Jt"'"'"' 
.... " '' •• \f' f nw lll•hllt'tl , . ... nu--mtfl .. , .... •"''' 
.,.,, l~ut•-cl n~~:h• I 'm; 1o1rtduml~· pl•n·d 

<l!' ff" H \l"td•r I~ • I hoM• tnlll.tnl 1111 II,.. 

oHIIJ'••Wd dt)' n>u·n g.-.lfllC'mln•m· 

nw _. .. ,.} l~lht11l "'' hrwt ll>n\l\1, "' 

, .. ., UHfl"''~,11 l.tttt)n th•t -wondwlrh 11 thin 

la~'t't ,,. h1.1\I0111tC' l'hc-lllk'f '' h''"'~'''" 11111 • 

t4toK11\'11l \N' il~ ~JII-''1 If It'd I>~· tht' ft\i'!IHII.>t.1llff'l 

"'' S a 10" nnA 
.\hc-rn;aU\'c- tt·st 'cJ\'t'f 2 '' ~ 111ptllary h.ar · 

tlt·r 11th '"'·rr \~\lt'm <<~11\1\l\ of lour pn· 

rn•t~· l.i!~'t:·n lt1lfll hottmn to t•)p. a lmn·r 

dnill411!t' •• ,.,., , • h.unt'f wnl t.y..-r. <til "i'f'IC,-1 
drain•l'· l•p·r. 1ncl .a '"IKCiill•yt'f 1\ft fig· 
tart' 41 . l"ht- t..anlf'f \Oil l.t)"r ;md low~r 
dr tllll.Jtlf' 1 .. ~~~ • otufitutt' thl- upill.try t~o~r· 
ric-r . ThC' , ..... ,., •ltiltfl•8t" l.Jt't'f h 'olll(ll>'-t-d ol .10 (nl 

of "'"hrd clc-•n und . 
lht' 4!1 'm h;arnrr \oillayn wn unt.alh··d dm·ft · 

1y on tht' ~nd 11ulthl' "llfl"' dtilino~gli" I<~Y'-'" Wl'U' 

pl.u·~ o\-n tht· h•rrlt"r ,..,il lay .. r . Thh uppc:r 

dtiiiU~C" l.a~·t"r • ••mi\l\ of 22 c m of 'lt';lll pc·a grav · 
tl owrl1111 ~· I !I 1m ul , h-an ..and f'in;dl)·. a lay('t 

ol "'I:~Y•il 411 'm thlt k wn plau-d "" tht• ~;.nd . 

r\hrllllll\t· "''' "''""' ] *' ;~notht•t Ul>ill.uy h.u. 
,.,., ~r•tc·m . thl' .,,.,. u·h·tu-d to .n tht· illli\otwph 

b.urlrr, th•t I\ •k-\lltflt'd to hmlt tho· .t .. wnward 

moH' fllt·nt '" "•trr " ·hilt· I''"""'>Hn.: it\ lall·ral 
mm·t•tnt"nt I hi' 1 .,, .... 1\ n•mpu\C·d of a lap·ring ot 

uptlllf)' b.amcof\ 
Thl' t~n ·.-r wu,.m , unlltn' tmu lot\'t'f\: " top 

\ 't'jltiAIIHII ··~rr . I tO\'t'f \Oil l.t)'\'1; oUI Ulh'rfan· 

~-~ .. f,o,l ;_lr.(e' !eel c:l"l 

,-,""" ~ ... ,.__. ~ ..... f'fl ""' 

1 .. , .,., _ .and .. '"hlavn 1 wt· fil(Uf~ !1) . Tht \'t'ftc.'llltion 

I.IWI 1\ I~ ("' thick .llld h comr~f'd or a mixture' 

of I•H ;rl tnp,oll .md pc·.a gra\'t'l. The gravt'l·to-sotl 
flll\lurc· ratio hy \\\'ight w;u 25 pt•Jc-t'nt. lh~ gy~v· 

d "a' '"ldt•tl to a"l\t in minimizing \urtact no· 
"on • auwtl tn· mnolf . Thh layt'r ... nunnagn nap
utr.rn,puatH>n . allnw~ foT Vl'g('tatlon growth, o~nd 
w•luH·~ 'llrliH l' no~lon . lhe nath't' soli CO\'t't la~r 
J\ hll • m tim k . lt~ funflion I\ to allow for watt'r 

\tor.l.:t and •·n -ntual ""al"''trilii~J'ItaHon and to 
~·· f\t· '" a rnnt1ng rtlt'tlium. Tht lntt•rface la~'t'r h 
IC, 1111 nl hm· \.llld that wrv~ .u <~ fllttr ~~w~n 

tlw ,,.111\ mg \oil and tht· undt•rl~ing gra\TI; It aho 

wrH' '*' a tlraiHJ)It' lart·r to latt•rally dl\'t'rt water 
rh,rt h.n I""" nl;llc·•l 1 hwugh th(' covC'r !.Oil to col· 
lt·ttH•n .til'<!~ Thl' 'uhlayt•r t·omprl~ IS rm of pc.a 
j!raHI Tht• uatlvt• 'oil tl\'erlyin~t the !land l~yer 
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Manual backup ey&tetna are available for uee In 
fabe ln ono or more of the oulomated rrt(l~B&urementa evtlblnlla~ 

or to "orify tt &yc>Jtems• accuracy. 

t • • Ji .. "i- ,;-~-.. ~ ~~~'lt,«r'l " ·~tUh ·-f ~or;t -.tt ~ r' ... ...,_,' .. , . f~.i -6• f 1 '"' '- 1 I .4' ! '" r ' i •• t_.l, , 'f \ 

tt 1d~ .. •· ·'• -~H-.~n1~ nw ,.,.,.~; t.-. i , tJu ..... ., t " '' · "' ~ · -· ~ ~ ~--lr t • ' ,t. . .. ~ , •. , .. •.• ,, . . .... . , .. V"' 

"-~ (..,u! J ~litoilt.t~t\ w ... , ~~ •f • •• · ~· ; ,; f ..., , ff 1 To~ .. rn ,q·.J . ' "'"' • t -·~ff~ l. 

~ht H-..-· • . t"\~ :f.t '1•• ~ ' ; ~ f f 4 h f., fft •·.1 f n 

~t ~ttl '""1""''"'1 ~·1 'H-"H•'\!·• "''' ' " "' 
\rf.._.' •411 .a .r. \Hf'~-4 "'t ·j!:• 1..-ft -,J h• "iJ ~A • 11 t 

.. llflUiltt1!~<, 1• ·• ··~"· · ·· tl1 "'''' "f1"'"m·, 
'til• ·"~HI hat !'If·• ~"'' '""' ,,, . ., ,.,n,.l 

\ ·~~·· l.itlh<fl • . ~;"''' " ' ·~-- · "•: '-"~ ••• 

Hlf "'~h•l._..., ,.,~ , "'' r ,,, .o l "~ • '" 

•tH• • "" .. ~,·~~n"' .. ,,, . """ a .. ,, " 
h•f.l'l toii(J tIll u1 ~>··"'• · -.. •11 "'..,, " •fl• . 

,.. .. •~-..1 .. h~i• th• t · 'f' I' "'' .of' ' 1" " 11 

~-,., 1''""~"~' 1'"-''"' A rhtn p.1ld 
'\'1 ''""1 •'1 tt• 4 •fll > ~ .. , ,.,..,.-d ••'l ,,.,, 
•ilffi•H ...... , !f•• • ! ,., ., . , "'it\ ... , •~'! ! 

l)u; of ,WcU\·~ · •~ ltl.t' ''"'"'I ••·r>n I '"''itl< 

4H pl~>.,lol,.. ~• ·~t,<1.o·llt>l! .. ut.J f.!ltllfr]llf" 

• ,.,.,!!(~' 

Mtt1 IIW' o 1\~!. l'\ ,_..,,. • • lfiM I\11 lt-..1 . 

tt:w-r ...,, it• ~hill w~~.~ ... t .. -~1h 11.tl 1\'t

tllnl,•·l .. t~d •·•'IC•'1aho:•n llu , hun• ''' 

\oi'C'd !till w~\ h•.,.-.J nu flm1lfll "" 

\,t. ... ,h i~ ' · ' rf ,lf 1,.. ,flo ' ·· ~·· ~~~ ~"·'J' '-• · ·· ·, J ; 
r t-: ~ .. 'I',, '! " ... .., rt1 "~ .•-' ., .. " .. , , •. , ,, .. ,,,,,1.1• 
' ' tlr~th• · • ,,l, t · lthfl ,ptl f 1• J )"P.I~'I~ ~tfld \fif!•l 

, ,,.,,,,. •n•nllt "'"! 111 11"'' ' 

,, .. " .•••. , I..,IAH• . ' ....... ,,,, .... .. ., •• .,H-.1 

""'ith ~~-1t •h,f ll f · tf'lU'r ~ ' " frtrn .uc f"'" ,,.,.. 
tlA1n:tflJft \H otpJ !IJt! 'f f h.o~f• • f If Aft\ '!J rf.t~t· 

•·u1>rot1 ,_,,, . .,.., '''"''~·•~·· .,me ~ ... ,,.,,. 
4¥" .. nd I" I•' ,J,,,., •n • '' •nl! ltt.Jhofl ·Hit 
, .,,, Lilt•).."'\ ,., .. lf\.11) ,. , """'"' ' ,,J, .. ,, .... _.tf.J:t) ¥ 

•ptr .. ll• •n ~~~ lfl< ·,,•o~fF• · f• « 'flh Mt· IH.:hl• 

'".''" ~t•'• rtnAh.,f "" ~n•t~ •t•np; ') 'h 'ttl' t• • 

I''''' ... 1. · ""'"'nunu• ''"'"' \l;;rn~o~l '"'' ._ . 
"I' "' •tc11J\ o~u · ,1\ .ltlo~hlt · '"' 1.1'4' 111 thr 

<"'' 111 .,f l,tihu•· 111 • ,,, •. "' lllcofc· "' ttu· 
iiUh tf1 "''c""S rn• ~;t''"• nu·Ht" ,\- ,1t~tn~ • •t to 

t m .. · • 1- 1',,,.,;, '""" '"f'"'"'~ .tfllil MJ 
·I ' ~'-.,_,,, . ,:~ •Mo'A ... fJUHt1i-!:10 '' .. l<tM _, 

...... 1 '" l '''"''l!lt ,,.,,;um,.!tn '""'" IJf 
"'d "" '"''"f ~e"'"' ;tt , ..• ,.,~ ,_, 

'"' ofllrrfl~ Afff, .,..Jifh~ "'llhln f'.Kh 
• '" •.• , ..... ,,. . .... h tiffH' ·•"''"~"· •rltn . 
, . rff wtn J11 ... ,. .. ~ toot" wtu,i;ily , .... 
,,,.,, ,,, '' ' ""f1wn rfN' ht~t-~r (kpf'l' qf 

·" • ur ... \ l'"""Nt' f~lf,-~ury I 'hlunde
l''l"'' 'IH'H lfl•.t.lfk"d ~l.fltt~ <~fit ln ffw 
I • r\ c·r• ~\ p<)fl~ .., lhllt ffnlurncy• 

•I• •rJt<J Bfl rrfln·fcopH'f"' could flOf tiWd .. 

"'""••·"J' 
V.ur1•>ff .utd rrcJ'\km ,., .. mr.o~t'UIN 

"" an ,., .('"' !J;Jtl.t. !lurtac., rur.,.Jff •~ 

" ' II•·• ., ... .., l>ilh,. J!:Ut1n ~pt.rm k""•tl!'d 
<II tht: t·,.lft<ml of t'iiK·h of th.r ,,.. . .., \H.Ip" 

I nmpc. IIU' IIf~ of c-.a< h C:CJ'Io'1"f The- '"'" 
In lc•d \\i!lt"J h fiJ\flf"ll lo a·fl\U~fflf'nfa · 

lion that qmmllfin tht- .arn•~fll. and 

" data iiHJUhlllon 'P'"" I\ ltnkd to 
thr in•tlufllC"nl;lflon lt.> .autun,.tkally 

''" ord and \lotr the dat•. 
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The evapotranspiration cover appears to be leading the way in 
the third year of testing. This is encouraging because there 
have been many permit applications for this simple soil cover 
design for final landfill closures . 

tlow art· nwa,urt·\1 , ;mll lah·t<tl dr .ri nagt· 

11om t•;tdl l01yt•r i~ 1 nlll'lll·d 1"1111: 

lllltkrdr.otll 'Y'h'IH' pl.u t•<l ,If tho• hnt 

ttJIIl nf •·.1Ch 'lop'· "'lllJI<>Il<'lll of •·;rdl 
u >\'t'r. Till' wah'r i' lt>UH·d to rn•·<t'l.llt' · 

nwnt imtrunwnt~ that illt' linl., .. t In 

a d .t ta "' t~ui~itinn '"'"''" · l'o ·rto •l,tlion 
thtou~h the hanil'r lay~r within E·ach 

nw<·r I~ 1 ollt-Ctt>~.l u~ing a ~t·t>nwm· 

hra1w undt·r a gh>rwt that route·~ tht' 

w.11er tn an undn<lrain tolll·ctinn sy~· 

tern. Holth pt•rr"lation .md rnh·rflow 

art· routt-d \ 'Ia draim to the flow mnni· 

loring system . ~ka\UH' nll'nt rl'dUn· 

darH:y i~ built into thl' system to mlure 
the probability of lo~lng data bt' t.luse 

of t•quiprnent failurt· lll powt:r lo~~ and 

to wrify tht' accuraq· of tht· rl'sult~ . All 
monitoring imtrurnc~ntation h hoiN'd 

In a shelter. 
A l·omp:de wt•athcr ~tation 

in,tilll<·d at the :\LCD site rontinuous

ly rtHl!d~ preripitation, air tt'lliJlt'ra

turl'. wind \pet'd and direnion, rda

tive humidity, and ~olar radiation . Th<· 

whit h 11111111111r 111~ \\'oJ\ dnrl\' II h•· w• 
nnd hall nl l 11117r w,t\ ll'lativdy wt•l. 

"h•·r•:<l' tlr•· '"'" I11MI n ·;n, 1 1"'1') ;md 

~IKKll \"'ft· •·>.ll•·rrJt.·ly dry. Tilt' p• ·H nl;r. 

tion data wt·rt· • ••nn·rh•tl into a flux 

ratt· ··-· tht· lotll' ,It whi< h lllni\lllll' 1110\'l'~ 

tltrou~h llw l;nr.llill ''"'t·r -- - fnr t·adr 
cover. 

·nw first yt·M ol ~~''tin~ n·v1·ah'd that 

till' I~CI(A ~uhtitlt' D W\'er gt'nerally 

u\l'd for nwnllipal I<JrHifills 1o\·a~ by far 

the worst d,·~ign . G('no·rally, a flux rate 

of 3 mm/y1·ar I\ a good targt•t for a cover 

d;•,ign. 'Jlre HCRA I> nwer cxt:l'eded this 

ratt' in l'adl yt•ar I'Xl'('Jll ft>r 21J(XJ, which 

w;r~ il yt·ar of t:XIIl'lllt· dJt ~<lght and is 

tlll'rl'fort• not rt·pr t'~t'ntc~tiw . Thl' cover 

dot·~ . hnwt'\ '<•r. '<'l'lll to ht.• improving as 

tht• vcg1•tation on it matwc~ . 

The only nwt'r that app(·ilf~ to be 

dt·gt·rwraling with tinw i~ tlw gt·myn

lht' tit clay lirJ<•r uwt'r. Four hypotheses 

lor thi~ ;m· ntllt'lllly !wing h '\h'd in 'idt• 

t·Xpt• rinu·nt~ at tlw ~itt : ·nu· lwntonite 

within tlw gt·o,yntiwtit day liner ha~ 

mf'tt·orological nwasurements are dc~il<'atl'd and dot·~ not fully rt•palr 

madl' With autornatt'd eyuipnwnt fOU· it\df aflt'l rewt•tlillj{. till' \Oil~ in the 

pled to the data at·quisition system. 

Attributes of tht• vegetation on 

each landfill rover are mra~ured year

ly to rl'late \'egt'lation charactt·rl~tics 

to potential ch;rnges in ermion and 

t' vapotrampiration. Sewral point 

frames-which mark where nwa~ure

ml.'nts were taken-are used to t'Valu

ate total cover, spt.'drs rount , and veg

etation biomass. 

The data prl'~rntl'd in this <Illicit• 

are those obtained at the ALCD ~ite 

bt:tween May 1997 and June 20()() and 

rqm·scnt the fir~t three years of data 

mllrt·tion In a pC"riod that will last at 

IN~t five years. 

The nwasured perwlation and pre
cipitation data collected so far arc .pre-

South\\'l'~l or dry l'llYironnwnt~ are sus

n ·ptiblr to ion t'xrhangt• prohkrm that 

incrl·a~e the permeability of the liner; 

the liner Is ~mreptiblt· to damage from 

root intnrsion; and the lirl\-r h ~~~~n·ptl

hlt• to damagt• during nm~truction. The 

rt·~ults will l>t! a, ·;rilahle onn· tht• tests 

are mmpleted. 

Tht• e\'apotran~pir<•li•>n lover ap· 

pt:·ar~ to he lt•adin)! thl' way in the third 

yt·ar of lt'~tlng . 1 hi' 1' ('ll(nuraging 

bl•fame till'!(' h<Jvt' ht•t•n man)' JWrmit 

applications for thh \trnpk soil cover 

de~lgn for final lamlflll t losure~. This 

tt·~t rt'\'tal~ that in dry I'Tl\'ironrnents a 

wdl·dl.'sigru·d ~implt' 'Oil nwcr 1\ not 

only thr rht•apest altt·rnatlve but also 

tht· most dft'l'tivt.' at wntrolling lnflltra-
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IH. 'H,\ and Curnprl"ht·mivc· l.nvlron

nwnt;ll Rt·~Jl<IOSl', Compcmation. and 
I i,thilil\' .-\• ·t l;mdflll n•wr dl·,lgn guide

lim·~ ~o a~ to outlint what l'On!>titutes 

;m dlt•Oiw dt'sign. (,uidance will be 

prm·idl'd on hoth upillary barrlt'rs and 
<'Vapotran~piration coven. 

btimat~ of the clfidency of each 

cowr an· li~tfd In table 2. In t'Sst'nce, the 

l'ffidency \'a)ue quantifi~ how well the 

co\'l'rs pu•vent pr('(ipitiltion moisture 

!rom Infiltrating Into the underlyif18 

waste. 

Thl' ALCD project is expected to 

providt performance and cost data for 

l;mllfill cover compont'nts and systems 

that are more applicable to climatic 

conditions in the western part of the 

country than rurrent prescriptive 

designs. A direct nm1pariwn between 

n>n\'t•ntlonal and alternative designs 

will be ;)\'ailable. The "activeH testing 

will pl'llnit data to be mlll't1ed under · 

extrt•me· and accelerated conditions. 

This information will provide those 

responsible for landfill cover designs 

with a deft>nslble basis for moving 

from designs suited for the eastern 

United States to thost> that will give bet
ter results on the other side of the 

country. 

The probable outcome of this dem

omtration is the acceptance of alterna

tiVE' rover designs that cost much I~ 

but are more effective than nmvention

al d,·~igns . Gi\'en the vast number of 

burll'd waste sites to be covered, the 

payoff from this demonstration may 

''ind up saving taxpaym billions of 

dolla~. • 

<;r~pht•n F Dwyer b a principal lrl\'t'snxator W\th 

the f.n,·iu>nmental llestnratlon Trchnology 

Dtpamnrnt ol Sandia :-<ational l.aboratorta, 

Albuquerque, New Mateo. 
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