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I-ANDFILL DEsIGN STANOARDS

LTNEBS

One of rh€ objedlves of proper tandfill design is to proteci ErOUnd uloter quslity. Thls csn be

achieved by siting landfills in suitable geologlc (e,9., clay+lch) environment8 that naturally llmlt the

tniglatlon of potentlal conlatDltranls lnto the grourlci water. Howsver, in mony are8g of tha counlry,

thls type ol geologla envlronment ls no! locally avallable. In those indancet, it is common Practice to

cofrstruct some fornr of llner systern (1,e., ctay andlor gsomambrsnes) to provide lhe necessary

prot€ction of ground water'

Typicalty, linerc are deslgne<J and conslructed 5o a5 to achlsve a maxlmum hydraulic

conctuctivity (e,g., 1 x t0'7 cm/soc). The minlmutn linor thlckness necessary to achleve this design

hydraullo conduclivity is often debated.

Accordlng ro Dr. Davld E. Danlel ot the unlverslty ol Taxas (Aptll 1990):

'With sound congtr{rction practices, one should t e able lo construct a soil linsr that
has an ln situ lrydrautic cdrrductivity rhal is less than or equal to 1 x 10' cm/sec, il ths
soil liner is at krast 2.0 feet lhlck,'

Danlel (Aptll 1990) wsnt on to conclucle ln the sstne stucty!

.lncreaslng the rhlct(ness of a soll llner from 2,O lo g,O leet wlll likely lower llle hydraulic

conctucllviiy of lhe ilner by a ,ac{or ot 2, Incroase sllshtly the alreedy hlgh probatlllity

tlrat hyaraulto conductlvlty will be fese than or equal to 1.x 1l''1 cm/sec, ofler sottro

buller fiom possible damlge ot rhs tiner duo to doglcoAtlon, frost sctlon' or s€nlemenl,

ancj gerreraily 6do A.aAClOi Of 8at6ty' to lhe deslgn, .Perhapa 
th_e anslvsr to th6

ques-tton of yyhBrher s 3.Jes1.thlck tlner ls needed ralher than e a'(o€t'tl]lck llnsr slrould

h'ingo on other l3gues, such as whethor tho soll llnor wlll be used wnh a llexible'

rnernbranr liner to forfll a composlto (ln wlrlch cese, the srtrs toot of soil llner

thlckncss probably provld€3 almoDt no measurable lmpfovolnerlt ln Psrforlnanoo ot tl'tB

composlle line0.'

Dr. Denlgl basecl thesa h^,o concluslons on a ceretul lovlsw ot ths llterature, hls llles, and

Inforrnatlon resently cornpilod lry one ol tris gra<luate Etudentc. Easlcally, Dr, Daniel conrPar€d liner

thlckness to in $fiu hydrerrllC conducttvity lor 29 dttlercnt soll llnsrs' whlch were bullt wlth whqt he has

termed as .good ro excellent construcllon practlce' 8nd that had a lhlckrtoss of 2 feet or dlore, of lhe

20 flnels, 2? ol lnem, or 90 p€rcsnt, had hydraullc conductlvltles c 1 x 1o'? cnt/sec, The one soll llner
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wlrlclt gxceed€d thi$ limi! had a hydraullc sgnductlytty d 2)i 1gr cm/soc. Dr. Danlel hypothosized that

longBr term testing may have leeutted h a hydreullc Coneluqtlvlry vslue lor rhls 6lts below I x 1O'?

cm/ssc.

In another sru6y. B6nson and Daniol(Nwernber 1990) applied two models lllBt sinlulale the

flow ol watcr In saturatedr compacred soil llnerg, The purpon ol thb effort wse to answer tho

guastfon rHo,rv rhick should a compacred soil linar bie?' As a rasult of thls work. Bonson end Danlel

concludecl the followlng:

.3. The ttetct ctata anct modelg $how thal soll llnets that ate 15 lo 3C cm thlck (1 or 2 litts)

terrd to be much morc perfieable than linsrs that are 00 lo 9u cm thtck (4 ta 6 llfts).

Llrile led.rotlon ln hydiaullo oonduollvtty tt .ohleYtd when the thlcknsee le beyond

60 to 9O cm (4 lo 6) llfta. (emphasis added)

4, It Ht least 4 lifrs are used, the degree ol txrrrrling bstv/agn llftg, l,e', lhe deglee

to which zones and high horizontal hydraullc conductlvlry at lift Int€rtaces are

eliminated, ls tar more-importent lhan the numbet ot lifi$. Staled ln prActlcsl

rerflsr the overall hyrlraulic qonductiylty oI a well'bultt llner ac,nrPasod ol 4 litts

(60 cr1) wi[ tre taf lbwer than the hyclraulic..cor:rfctiv]tf_ot a pooily'bullt lifrer

contalnlng many mor6 lifts. Addhg more 1fi3 ($ - e_o cm) will not emeliorate

the probdms lsft trom poor collstrucllon (poor bonding bet'.reen ltfts, or high

rnean frydraulic conduclivtty within a litt)'

s. A rea$onabte minirnum thlcknoss lor low-ltydraullo.conductlvltyr comPaolsd soll

liners l$ 60 to 90 cm (4 to 6 ms),'

The research Indlcat€r that a mlnlmum llner thlckness of 6o cm (z ft) should bs sufflclent to

provlde a rnardmum pemgablllty of '! x 10'' cnvseo. Thus, the oo-cm (3'loot) linor thlckne$s proposed

ln R 90.26 gectton g11.1106(dxt) lS On the upper end of thB mlnlmum thlsknsss suggsstod by Bonsott

and Daniel.

The ,es6arch also Indlcetes that quallty contfol durinE constructlon csn b8 morg Inlpollant

than arldltional rhloknesg ln provldlng a low-hydraulic conduciivity lirrer. TIle col'lstructlort quality

control regulationo contalned In R 0&7 Ehould help lo snsure that clay liner oonsttuction i9 ol suilablB

quality to achitvg the deelred mar<imum hydraulio oortductivity'

ln addnion, the wasles generatsd by the founclry and sleel Industriss are ol a physical naturo

tlral mlnlmlzes tho Potcntlal for ths wasles to Punctuts tho ctay tinor' Thls ls cantralted wlth the
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pryfhat characteristlcs anrl hcterogoneous natuto of rnurilcipal sslid waste whlch doss havs ths

poterrtfal to cause signillcant damage to ths llnet during the placement and compac-tion proc€ss,

Althor/gll tormal llner compatlbll;ly sludles have not baen conducl€d, $toel and lounctry waste

l€actfate typlcally does not corttain organlc solvents at concsntrations high enough to fnaterially

ciegrade clay liner p€forma,)cg. In additlon, to nV knowledge, there have been no documented cases

a! toundry or sreel waste tanclfills where clay thet pedormanco has bson malellally affectecl by

exposvrc to leachate. Therefore, there ls nO need to Increase llnet thicknes$ to allow for Phl'slcal or

chamical demage.

lt. FTNALCoVEE

The baslc purpose ot a landllll flnal cover ls lo minimiz€ intiltration ol wator into the landlill'

Other purposes tor a llnal cover Include the lollowing;

. Minimizing the potential for erosion of wasto materlals.

. Pte\tentlon ot direct contact wnh tho wa$e.

TO pfoperly mlnlm,zs Intlltrgtion, finsl cover syststns of lalrdfllls tyPloally Involvo somo form ol

towfermsablllty layer constructed of matsrlals such ag clay soll, ld€ally' a low'pormeabllity layer

C,g3lgnecJ as pitrl ot rhe flnal cover system should aohieve a hydraullc condunl\'h whioh does not

excaedthe hydraullc conductlvity of the llnor systom. tn thls wey, tho fh^ ' . " ,' .rystem wlll nol sllolt/

a slgnlflceil amount of hflltrailon lnto ths slto whlch would oontributo to a bulldup of lsachate head on

the linet systenn'

Tlrc rhlFL.r..c nt rhc lru.;*rmeahillty layer nF^ccc6ry fn anhlava lhls mavlmrtm nArmcthility

should be no dlfiBrsnl than the thlcffisss tequlred for a llner $ystern. Thls assumBs lhat the material

(i.e., wasr€) undertylng thE low-pBrmseblliry laysr presetlts a vely stable foundatlon lor cotnpactlon

purpos6s. Based upc n the research mentloned prevlously conoernlng liner thlckness, e low'

pefmeablllty layet ol at teast 2.0 feet In thlckness should be sultable lor achlevlng an eflaclive

Wd'avllc conductlvity of 1 x 10't cJn/sdc.
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|n addlt|on, lha ptryslcal charact€ristics o| tho foundry/see| wa5|99 make thgm idea||y *uited

as 8 base lor conelructlqn 6t lhc low-Porrnoability lgyeL As placed, these mslerlals are very slable

and undergo very minlmal senllng. Thls ls ln shalp contrast to th€ ssnl6m8il YJhlch can occur at

munlclpal solid rvEsle {Msw) landfilt8. Alsor irl8tallatiafi ol a loqt-P€rrneabtlity laysl on toP of Msw can

be difllcult because of ihe tsPongy' naturs o{ the waste'

Another comPon€nt of the final cover sy$sm at a tandtlll ls the flnal Protectlve layer' The

purposs of thls leygr ls to plotect lhs lovv-psrmeabll[y |ayer lrom ttost and roct penelrarion' Ffost

pgnetration i5 typisElv s lutt(;tiolt ot climate and cail tsdute, goils wlrlch Bre granular in natufe (e'g''

gsndy soils) wltl usually lroeze deepef ttlal) heavle t t wetler ctay and silt loam soils' MHximum nre8fl

kost ctepths In lllinols typlcally rJo not exceect 16 Inches with ths excsptlolt of tlle extrenle

r.tonhwesterfl porric'ns ot the stale. The llnal Plglecrivc layor ltrust be al leagt tl'lls ttrlok lo nrln'mize thg

potentialforoxPosursotlhelow'Peilneabllhylayertofrseza'thawcycles'

Astudycor|ctuctedbyGre'e,Htjebner'endGordon(SaptembarlgBT)|nvest|gatedtheroot

Pendral|ondePtholcove'maleria|sa|?z|and'i|lsinwisconain.Their'esearcll|nd|catedtllatthg

maxlmum root P€oetfstion wae i a inches, This Psnetration clepth Yvas m€asured al flvs locatlons out

ol a rotal of 77 samPles. ThereforB, lho proPosed thlckness |Ior tE llnal protoctivo layer ol 16 htches

should be adequate to minimiza lhe poientlal lor root ponstrallon'

ilr, LE)CHATE COLLECIqN

Thepurposeo|aleachateco||ectlonsystemistoco|leclandconveyleachatewhicltis

trappBd aboy€ tho |andflll tln€r. Without 8 lsachate colleclion system' loschato would sinlply pool

above the l|ner umil enough hycrraullc head ls bultt uP to forcs thc leauhate to ltow thtough the llner'

The teuultate hcact may evenluatly resch cn equillbriutn lwel at whlch tha llow through lhe liner ls

equa|totheraleo||n|l|tratlonthrougr.rthe||n8|cover.||thsratoo|i|1'iltrat|onthroughlhe|ina|cover

oxc€edsthe|al€oftlowlhroughtho|lner,lho|eachetoh6adwl||continuetoriseunt||theequi|ilrriuttt

lgvsl 19 aohbvecl.
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Leeohare lronr founclry end sl6el $,eotes ls generated ss Inlihration porcolates through ihe

wasto. B€caurie these wastgf ats mineral irr nature, leachaio ls not genorated aE a re$ult of biological

degradatlOn Of the nlatetlat. tnstead, tlre Solubte conslfiuar||a associatad with lhoSo YYasteE 6re

leached our lrom the wasre as water percolates through tho flll, Thls ls in chalp contrast with MSW

which generates leachate as thB waste biologlcally decompnses within the fill.

Eactusc of thc nature and characterlslics ol tha foundry and ste3l wasles, 8nd the l6ct( ot

signiilcant gnvlronrnentat hpacts assoclatsd with existlng dlsposat tacllllles whloh contaln tnese

wasl€s, a leaclrale collecuon system designed for a new rnonorill should not havs to funcllotr lik€ a

conventlonat MSW tandtllt leachare colloctlon eysterfl. hs baslc PutPose is to provide a mechanlsm fur

pe1odlc leachale nead reducllon hl those lttstances when leachate levels inlerfero with sile oParatiotl'

Staled another way, the leachate collection $ystem ls baslcally a baok-up syslBm that tan bB oPeratecl

to roduc6 torchslc heEd levels ony when thoy become sxc€aalvs enough to Interfere wlth landlill

op8rations.

Followlnel closure, rhe leachare hoads In ll'te ,nonollll snoulq be monllored Io c,elermlns

whether or not an equilibrium level has been achisved. ll laacltate tevels continue to rlss io a Polnt

whsre ths Int€grlty ot tr€ llnsr ls,eopardized or teachats seeps are Possible, the leachate collection

system should be operaed lo reduce tlie leachats head, Gontlnusd Petlodlc opelqtlon ol the

leachats col6stlon system, coupl€d wlth monllofllng Ol leachal€ quality, wlll be conducted during the

post-closure perlod. An assegsnpril woulcl tlletr bo madg as to whcther or not leach6le collectlon

could bo dlscontinued.

lv. DESIGN PEnrO-p

Tho purpose of a deslgn parlocl for a landllll sile is to specify tho lnhtllnurn period of tilne tlrat

hems of construclion such as ths liner and leachate coltectlon system, must func|lon, Tln desiglt

pe1od speclflect by the current rulss lor clumlcal and pulresclble landlills ls the oPerating life of the

lanrtfilt ptuo 30 years, Thls clcslgn lil6 b basod on tho fact that MgW can undorgo deoomposltlon lor a
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signlllcsnr psrlod ol rtme followlng lnirtat dlsposal, The Bo6rd has reallzed lhat thle dsgradatlon ot

l,lSW can :.s enhanced through schedulhg or leachate rccycle whhh the fill. In these casss. tl'rs

Bnsrd tras recommendsd rhat lhe deslgn pe{od bB roducod to the oporallng llte of lho taoility plus 20

years,

Sto6l and l*rdry indus-lry was{es do r:Flt unctetgo tha typg o{ biolcglcal decofitposition that

MSW undergoes. ln tel;t, lhese materlals are typically very Inon and b€havo much liks soll meterlals in

the landfill, They compasr well arrc! are tlst su$ceptible to the typ€ of scnlsrncnt expulienced at Msw

landfills, Loachatc studbs have shorn that Itrese wasles typlcally r€lease thqse clrerrtlcal consrituents

not limiled by solubilily very early in lhe leaching process. fn other wotds, leachate quallty wlll tend lo

rcm?rin vsry conslstenl wllh tlnle clurirrg tlre ol)crating lile ot lhe site. Onco the site is closed, these

y/asr€s will tend to stabilizo falrly soon, and I r€duclion in leachale strengith will occur, Also, ths

st/sngth of leachate frorn these wastes ls lgg lgss than lha $tranglh ot lsachats from MSW, Therelore,

s design perio,J that inclucles the operating lite ol ths sila plus 20 years should bs adequate for the

deslgn sl liners and l€achale colleclion syste,ns tot lafldtills tllat receive those wasteg,
i
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Danisl, Davld E. April g, 1990. Noto on Thlckness ot cornpagted soil unsr8. h ssmlnar*--Design
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American goclety of Clvll Englnaers. New York.
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Conference. DepartmBm of EttglnBorlng Prolesslonal Darelepment, Unlvcrslty ol Wisconsin'

Madison.

t6QtJ$

2204.O1 O00OlnTD:icma0428



RHT; INCzHADISON

DANIEL E, OMAN, P.E.
Vlce Prsslcreni' Nonhgtn R€glgn

IOLE AT RMT:

As Vica President ol RMT'g Norlhsrn fl6gion, dsvsktps and dlrects the reglgn's solid vraste,

orwironmental managortent, industrial hygieno, and asbestos management Progrsms.

. Providss senior OA/OO for the lollowing:

- Landfill siting, dasign, and conslrucllon projects.
- Waste oharac-ledzation and waste minimizatlon studia$'

. f#3ofifu##.ff3'#'3'ifltrJidoomprianceaudi'!s'

. Managss largo projests for industrialclients.

AEPFESENTATIVE PROJECTS:

Manages a nunrber ol larg€ projects lor maJor indusirlal cliertts lrtvolviltg solitJ arld hazardous
wasle managemenl. RMT Ptoiect work Includee rhe following:

tndusnat l.l,ndlttts - Managec, several Industrlal lancltill prolscts lor major
cllants regardlng all lacets ot landflll shhg, d€slgn, and conslrucllon.

nemedtal Acllon AlrcrnatiYca Davelopmenl' oonducted optlor'ls allalyses
regarding tlrc developrnent of rcmedhl aotlon allertratives, weighing the
taihnlcal, rogulatcny, and soonornlc alPgcts ol each altornallve.

RCRA Cloturo - Developed closuro 6trsl?9i6s ut)d delenllllled 'how clean is

ofoan'tor ctosurg Ol lnZardous rvasle surfaoo impoundmenls, wasts Piles anc,

lagooB,

Hoz,srdous Wssto Tt.ttm€nt - Ma'1agsd sevoral prolecls for Induslrlal cllents

to rar'rdcr hleardous waste nonhulrdorrg.

,llzatdous Wastc Mlnlmlzatton " lmpfementad a charge modlflcallon prograrn

lo reduco lead concentraiion In sludge, and developod alternallves lor
managemont and dlsPosal of hazardous and nonhazardou$ sludges.

Waste Chcre clattzrtlon . Conductsd numerou$ lvasto charoctoilzallon sludies
for industrlal cllont8 ln more than len stale$.

Iet0d-S

I

iDUCATION:

M.S., Clvll and Environmenlal Engineering, Univsrslty of Wlsconsh-Madlson, Ihesls; A

Corrparison Beuvean Two Laboratory Bslch Laachlng PIobaclu|es and ln'Flalct Leachata

Quaiity at Foundry wdstd Landlills.

0.9,, Olvll Enginoorlng, Unlverslty of Delawar'?
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PROTESSIONAL HEGISTRATIONS:

Registered Prolossidnat Enginesr

PROFESSIONAT. AFFILTATICNS:

Memberol: 

Amerrcan socrery or crv[ Englneers

Technlcal Association ol the Pulp & Paper lndustry

The li3eardgu€ Maledale Control Fesearch fnslitut€

PRESENTATIONS AND PUBLI9ATION$;

lselrAPP''"":li*;T:t!flt'ihil'f 
i'ffiTei{lkllJl]:::ffi Ma,e.a,s

Exposed to Pulp & Paper Mill tandlill Leachate'

American Foundrymen's Society, lfih Annual Nonhvrest Regional Conference, February 26,

i"*'lHffi ;*Hffi$;3"'::,,"""

MO.KAN Chapter ot the American Founrlrymen's Soclety. Fsbruary 21' '19S1. Kansas City.

Misgouri, TCtP, and the Foundry Industry'

Foundry-was," 

i"#"1?:lf:?f;""#HJ,r{ovember 

s-ro, 1eeo, oreverancr & oorumbus, ehro.

Nonf,western pennsytvania Chapter ot the Ameflcan Foundryrnen's Socioty' Aprll 17, 1990'

Eria, Pennsy-hanla, Suryiving the tday 3, 1g9O' Land Ban'

tnstitute ot Boller & Fladiatpr Manulacturers, May t0' '1989, Waupaca,.Wlgoonsln' Waste

Managernent In the Foundry lidustry: Where Are We Headed?

1gO9 TAppl Envlronmental Conlerenca, Aprll 16.19, 1989, Ortando, Florlda, Leacltate Oualily

from a Pulp & Fepor MlllAsh Landlill'

W€srern New yort( Ohapter of Th6 Amerlcan Foundrymen'o Soclety, March 3, 1989. Bul,alo'

New York, Managing Vour Harardous Wa$ts'

Amerlcan Foundrymen'g goclety Total Environrnont Confsrence, August 10'1 1, 1988'

rvrirwiure6, Wiscoffiln, ine Cnangtng solld wasle lvlanagement Regulatory

Envlronmsnt: A Consultanl's Pgrspscllvo'

Amerlcan paper Instltute, Tissuo Dfuislon, Smsll Mllls Ptogram, June 6'8' 1980, Appleton'

Wisconsln, Lanclfill $iling slralegles'
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Nattonal Rescarctl Oqtfcil Oomnilltee lo Evaluate Mass Balance Infornutlon for Facllitics

Hsncfling Toxic,Fubsrances Workshop, March 2+26, 1983' Natlonal Acedenty oI
Sclences, Washington, D g. Th6 Appllcatlon of Mass Balanc€ Tochnlques lrl tlre
FoPndry Induslry.

Arnerican pap6r |nstllute, Tlssue Dlvlslon, Technlcal Cornmittee, Marclt 7, 1988, New York,
Nsry yoil(, The ChAnging Sotid Waste Managamgni Elrvironmentl A Consutiant's
P€rspodive.

A Fast-Traek Approach Through lhe Deslgn and Permit Phas€g for an Ash ,-anditll, TAPPI

Journalt Augu$ tgAB.

Waste Mfnlmtzataon in the Founctty Industry, Nr Poilulion Conuol Association Journal, Juty
1988.

Technical Gonference. Succeeding ar Wast6 Mlnlmlzation. University of Wisconsitt-Extcttsion.
Aprll25,27,1988. Caso Slucles In Fotlndry wastc Mirliltllzsll0r'l

Ths 19BB TAPPI ErwironrBontal Cordsrsncc, A Fsst-Track APProach to Dosign snd Pornrittitrg

ot a Paper Mlll Ash Landfill.

Centrat Lake Sr:ares Reglonal Meerlng ot the Nalional Council ot lhs Paper lndustty for Air and
stream lmprovemenls, septernber 18, 19E6, Design and operatlorl of Pulp & PaPernlill
Sludge Lsndfills.

Ustng Foundry $and In Hlghway Oon$ruction, Aflil23-24, 1e80. |mPgfiant Oonsidetations
When Charac-terirjng Foundry Waslss.

EftectivB Managernont of lndustrlalWastes, UnlvBrslry of Mlnnesota, June 18, 1985. E,fective
Managemenl ot Industfial wasteg,

Amerlcan Foundrymen's Soclety - Wlsconsin Chaptor M€6ting, March 1B' 1985. Wast€
Characterlzatlon and Analyslsl A Key to Waoto Management Alternallves.
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: GFOUI{D WATER IIODEUI{O AiID GBOUND WATEF IilPACT ASSESSMENT

I. g,UHUAFY

lnthefoso,vingscc.tlonc,weproddeadigcuegionontlreshoftcomhoso|ground

wetsf coilaninaru gsnsrron nrodellng for u3e In csesslng Potentid ground wator lmpacts

edjecent lo landttls, whlto wo lckrFtfllodge ilrat lhole b comc bonalit to contamlnant

modelingPa'fcaja'|ysh.f|compa'|ngrhgattributSgo{twoormorgdi|fererrt3|t.8'wodonot

bsllwe that thls rypo of nrodeling E tl€o8csary ot oven appropriate for loundry or eteel waste

Kng|i||o,oth'rl3$tmfiyPlcl'ff'ct'byDf.stanforthCbmonstratgsthe|ow.leachlngPotontia|af

lhls waEto typo, Pantculaily in a monolilt €nvironm€nt we r'to ntt bclicvs that the considarable

exponso of p3ttomlng a contamlnant tnngport model ia urarantBd glven tho lovv ltachsbllity

end minlrnal groutld watar lmpacrg expeded aE a r€sult o{ foundfy and ste6l dlsPosal

op9ra|on8. A mote $mPtltlBd aPProrch to ag$esslng ground water lmPaots, uslng the fedgral

rflodmum corBlrr|k|ant tevefs (MGL8), ls proPosed as an anomailve'

waaz
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II. NC}7 OROUNO WATEF f,ODEUHG FEOUIhETTIENTS

R8B-Z regulree that a ground waler conlamlnant transpo{t (CCT) modal bE usad to

p€rtotm a gigur16 weter ItRpACt SssBsmern, A CICT mottol mu51 be used to Predlcl the

concontfatlon ol all l€achats conEtlluents llt the zotre gf angouailon sunounding the landlill

(thO zof|6 d anonuation extends 1@ lee. trom the edga o{ lhe landtill or to tltl FoPorty

boundary, wtrlchevcr le bs). Tfu trcllfty r:rust be deslgned such thet th€ ground wetsr

qudlty !{afitarctB apec{led h 35 lfln9ls Administrativs coda Ell8ao afg not sxcasdscl outslclo

$p aono d attcnuatlon whhin 1O0 yoao of clooure'

Th6 moalol ls rlso r.E€dt to d€uelop lhs maximum allowable Prsdictecl concentrallons

(MAPC8) whlsh epply ro sil monitoring points wilhin ths zo{re of sttenuatlon. Tho same

calcuhtiOrls, data, ar|o| aSSUmptlOtlS Ussd in rho 0round wAter lmPacl assss3mer* must bs

used to preclict ltre concsnuatlons through tlms of all c0nstituenta at various locatlons withln

the zone of ctlonuatlon.

The monltorlng Polnts at whtoh lfre MAPcs epply mt}'1 tra located as close to rhs

hndfi1 as Posslbl€, $,[hln h€tf ths dbtanx frorn the or/ge of tho lardlill to sdgo of lho zons of

rttenuetlon. At t3ast ono clowngradlont morlltofgtg wstl must be lcoated at th9 cdge of lh8

2n]F c,t fitonuationr i.e., el tha cottptiame boundary. TIl€ well wlll be wod to tnonllor any

galstloally Elgnttlcant Increast In cmcGntratlon od arry constitut'nt'

It thg oologlltrallgr1l lrp{frass lr conlirrned, ground wirter a$so6sment monltqring mugt

be dor€ to det$mlne tt u|e l8ndil ls the sourcs of thr ground w8tor lmPact. It the landfill is

dctrmlnrd to bo tho sonrcto ol tho ground wetgr tmpaol and oonstituellt8 el concontrstlons

|'xcrrdirrg grovr:Klwatsl guAtlty gta'rdards a'o fround el or bayond th€ rons ol att€nuatlon' s

grounct w$€r lmpac.t esseEsrnenl musl b3 pgrtormed lo dole;mlne lhs extent ol ground water

contsmlnatlon. 'tha asseasrnsnt mu$ arslusts the lmpact on ground wster lf lh€ tsclllty

contlnuog to accopt rv8$s and mu$t dstermlns whal remodial Scuon i9 naceeffiry, Slrnllarly, ll

ulo ||lnctlll la datarmntd to ba tho source of ground walet lmpasl, and MAPC'I are exoeeded

@oos
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whrun lho tono of ansr$rCion, ttnn r grouNtd \nder lmPacl sse6€|llail mtAn be aomp:eted.

Tho Bssassrrnent ig maab €lng a ngcallbratod GCT model to dslgrmlne H remedbl aalion b

noc€68aty.
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|n this ssct|onr tys wlll povldc a turnmary of ground watef coflamlnant transPorl

m9d€l9 and lip assumption-s lruolverJ kr theh ctr'velqrment' Ols frx;us will be oo nurrrsrk;al

mqtets slnce numerisal models af6 rgquifsd W AeS'7. Dozens o,| contamlnant transp'orl

mod€b rrc on th€ m||.klt todury. ln an ot/e|view and alatuo roPott sn ground wator modaling'

van dsr Hs[d€ ot al. (19SE) liet 73 contcminsnt tfan8Poft models' Our purpose heto It not tO

do an axhtuslvo comperlson ol thase. b.c lo discuss th6 tnod€ts' elnlllarltlss' the model

eSSumptlocs that can aneci lho l€8ulta, end tho rolativa aost8 for padormlng thoro modelc'

MosN Industrlat wasjte leachates wilt gtrtt,JK5 coricentratlons ol chemical specias tlret

are toly enough so thf,t t]|3 specilic'*eigfrt ot ths loachata wlllnot bs substantiallv different

man rhet of thg teoolvlng ground wat6r. In llrs88 C&S6$, a Qontamlnanl trEnsPort modol i9

t€eily two gubmodels; a fbw 6ubmodal used to Ptadict the dlslllbutlon ol hydraulic h6ad and

egtfnnate groun1wgtgr fluxes, and a quality eubmodel to prodlct concsntrations of chemlcal

spechs et dif,ororil PolnB rilhln the tlo$' dornah'

|l.oCol ln9|/''t

Thc faagt conrptcded contamktarfl trEncPort moclels are lhose uaed lo prgdlct

goncsntfatkrne (, conSorvatlvg, Or non-fgactlvc' 6lt0ci'r luch Ag OhlQflr'o' Those modele

generdly only conrlcter advg9llYe ground wd€r tfansPort, or lhsl whlch ls predicred by the

flou, mod9l, COUplsd wlth lhs etteot of dispofslotl or dlffuclon, whlch rasults In dpreeding ol a

comsm6efi Ircnsvors; and pareltel to lhe ground wtrtat lbw dirsctlotr. whlle lhose modsls

do not concklgr thg oomp|9xnlgs Inrrodrrc€d by chemlcal rgacllons' avon thos€ mcdole 8re nol

totally reltablo trecsuga ot rhe dilrtculty In dallnlng dlsperslvlty. Thls will be dtacucsod later In

thls presontatlon.
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To shrrirbc @iwail dlgtrs sl nofiGono rydiva chetnlcal rpeclcrr lhc verloug chomioal

end bbtoglcat procerssstr thar occur wilhln thf' soil m€dia mu$ bc conildefod. Tf|oee lik€ly to

ba dgnncant lor hduerlflrstos Inchrd6 tftc loflorulng:

" Adtatrptlort - | Pfoc€ss h wlfalt elssofved otlombat$ In tho ground wataf
kecdT|€ auebod to soil padklktB and/ot or6pnh matlcf, tnd erc rumovcd

from tll. dbrolvocl Ptt eo,

. TnndonndlonlDcgrrdzllon - Pl(x,ssssl thd detoffnlno tho fato End

pord€{srco of chsmlcal 6Poc'9s in the ground wster onvlronmeri. Thcsc

ilra.3r5soe iJrdude bintranetor rntion, chembd lrydfolysls, oxldatbn/reduolbn,

blccFnalorVOt$olutlor. and lon sp€clallory'comPlexaflotr. ln ths contsmlnenl
it-rcport equatbn, thsse pocosses are ueuatly comblrrcd Into ons reac-rlon

rarm (van dir H46" d .t., lti88). The 6sdbn rj1ss d€pond on sg''r€ral

vdt$. lncludhg orgmic nrdtar and ternp€ratuto.

Van der Heii& at at. (lSSg) prwide a ccvnparlson d the leatures of svalfable

contan{nsi tralspon rpdets, Most of the 73 numerical mod6l3 qOmpotod h thelr study

lncorporate lho pocerscg db8crlbsd abq.re, auld ssvgrat Incorpolalo addltlonal Proc,tasds.

Llmtlatt ons ol Coltrmln',nlIi,r/nteort Molth

As tt lha ceso *th gtourd watet ilow rnocbls, fto roflrna d aomamlnant tranopon

nrodefs de d/lemoo by tno asEumplona urcd. untoftunateltr lhoso a$sufnPtbnE can bo

htghly vrrtcbb and kuccurat a. F.;r exampe, diopentvlty vcluer havo boen ahorvn to bo a

lunctlon d scalo and to lnorcarc with dlatancr trom lho l,aiu{|c€ (Cteihar 9t al.' 1e79), Howevor'

cyon uflhln tlrc lofJcv* dlonudbn zoflc dietanca, as ptesgnted ln R88'7] longltt/dlnal

clhporehlty mry vary (wer t*a ordorn ol magniturdo (Andoruon, re&|)' Dlsporolon In polout

medle lr dillcr.rlt to eccu'Cev adlrnilc bagcu8e ol cmall-coale helerogenehles' euch 18 aond

sryd g'/,'fi.lenss'tml rnry or|cur evon nfihln deposltE tfBt et6 colBldarod rolsllvsly unilolrn,

Unconslrlty ol th&r magrrtt.ads makoe podlclbfl broehhrough tirnos of Yorlcus olromlcal

rpoofaa { s *ilnqr'odlent polit vrry difflcult,

16sofpthn torrns may ebo not bo lsllabh lu als'il rsatons. Flrul, es dlsoussed In the

a,ff',rldlfito lltindE Admlnl$rsttvo oodo Sectlon ul.al7 (ground w8lcr InlPact ssses$nlonl)'

?2(A,01 l0P.btfrf HicrtuA426
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laborrrory rectrntqucr are wod te gsrrciEte di$ltibuUm coemc|ent (ti(6) wfilch b usfd to Pr€dict

tho degree to whlch noncan6€n allvo rpocler wlll be letrrdod wlth rcapeci to thr ground wator

lfow. Typically, t(d value3 ue generdl€{J fo. roVktud specbs thrcugh bslcn bbcretoly t€ets

u8lng solt.qlons of dtflelgm concarnralons d lhs chamlcEl con5dtuEnt vrlth dlff€rorl volumes ol

so|L Wil€ we egr6€ with 0r cont6|alon bl tf|€ aPPondlx for 811,317 that lhe pfooedure ls

Jsptodlnc&let fia procodro b pertonned ln a laboratory, u.ring lndividual tpedes r't solulign.

Lsachele ls a complex mixture of chemicds, and the lntsredlon bets.een th€ chomlcals can

altggl thg adaorptlgn bsf|avbf d lho Dol:(t. In moal ca85sr .cturl blch3{c anmPlts frotn the

flelet wu not be avallabb prlor to the dnrs rfio lar:4fill lo bulh. Furtrermore, it b diflcuh lo

ecourare+y simubte tleld condhlons In th. laboretory. Bond end Hwang (1988) stale that'one

c, ti|e blggpst Hobhms wnn sllnulalng natural grornd f,rater Gonditlons In the hbofatory 13

propgdy represontlng tho geologlo medta (1.e., layerlng, hsl€roflsn€ity, atc.).' Adsorplion

would not ganerally be consldered a problern In coars€r grahed scille whore thls process ie

not 8i slgniLca".|t h stodlng ground water cheml5try.

Gtrarnicat rctcihns sre sran moro allftlcult to orcculately ptedlcl. Severd ltacliorut can

ecw wf*tltr tho ground wdor tlow syclorn Those Includs oxldaibn nnd reduc{kin (redox),

ri/acipha,irfi,fdissolurlo, and lon op€cleuo|vco{nphx$lon reac1lons. OxldaljorVreductlon

toactbnt trE irtrsrnoly knlxrrtaril ln g]olJrKl watet syelBnls |n mfl th€y conttol solubility of

mlnorab, etrgct |oll adsotptlotl prooosgeEg, and Gontrd contamlncnt mlgratiorr, Paftloulorly of

nretal contamlnontg likely lo ba tourld |n tdelilrlal wasts, Gsveral varlablee control redox

leaclhnr, hol,dlng oxygott oontortt of lhc rcclnrggd ground watst, distrlbullon ol organlc

mrn6f and rodox bt ferS, rnd lho olrculalon tsls of ground watet (NwwA 1990). Thls

pguirel moaturornont ol Eh (rocbx ;rotentlol, ot eeasntlally a meelure ol the oxidizing or

rcdtrclrry condl{lons whhh th. 
'tmph), 

disto}red oxygon, and otganlo carbon contonl, whlch

arg atyplcal parametor$ ln gror.rnd rv46r morlllorlng programs. Eh 19 aloo oongnMo lo ohanges

In atmorphorlc pr639uro (Autt, 1902); thue, ;€produolblllty m8y bs dlfllcult,

@w7
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Thssc r6agiir; dro assums thal ctF|r:tcd eqdlibium condidone 6xl5i wlthin lho

gfornd rdsrflow system. Tns as$,rmplhn F $rsFrlonabls. Pattl0ulady with a sy$lBln d small

lcrbr rLEh as tl|el lrr||lte(fldaly doHrBradlam of a landtll|r ancl E tyttom that h8s boan

drastad bry a contarrgurl teleaaa.

Not dlscusssd tsre, atthough oqually as lmportani, Its th5 tssump{lon8 u68d bt lho

grcurxt ufler fiow mocfd hFns, Hetorogenehbe in tho lk|d can slgn[lcantv anor me

aaaumod m$dC lnFrs rnd thetcfofg ceuac prcdiclivc enoro'

Tlra coa( tor cbrclOphg tho datA rnd runnlng a cordsinlnenl lren8porl model c.rn vary

wldgly. The callblatbn cf ttro model require ths cclktiorl ol background ground wster

chcmidfy of m extond€d lid crf paramaters frofir Several rnonhorlng wellc eunoundlng lhe

hfidfllt, To accodnt tor saasonat varlablllty h consrhusrs corEsntratlonE ft wotJld ba dssirabl€

to co$ect up to Corrr rornds of data trofi thess welb. The cqtt 
'Jf 

cdlBctlng ancl anaryzlng lhe

ground 1x..rsr Bamptos varies dsponding on tha Czo of lho tandtlll and lho number ot Ghcmlcal

ptrrmdal8, br, $IO,OOO to $30,@O may bo a reasonable eDtlmste. The coEt for runnlng lho

rpdcf can vary EbD, deperding sn th€ number of tactorB u6od to proclict contemlnanl

oo'|oenrral|o|}qandttFqJa'ityassulanB''equiremsfisdictatgdbylhgrogu|a|o]yagoncy

revl0wlng the mo.t3t, A rruoneble ostlmato tor thls oosr may bo 016,000lo $3o)ooo. Thsso

ostlmds do noa Include fis cost ol providing rfte-speclllc geochernlosl datar such as

generatlon of lq valuaa ior varloltc P$rfirlcrc.

glvon lhe wld6n@ presonted horo, lt woulrl ceom llloglcal to baec romodiatktn and

ortorcomont actlono on I Nghfost model thrt ir onty congcplualr whon o olmPlorr lowor-oo3l

altorndlvo would aulficc to r$cca ground wetet lmPec.te from eteel and foundry waete

monotills cf'|talfd by gecrton 017. Thlr eltgrnatue b dlscu$sed In $sction lV.
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IV. ALTERNANYEAFPROACH

while we actnowledge that rh€rs may b€ some benetlt to ths usg ol Goflanllr]atll

lransporl models, we do not believe that thrrir u€€ tor monoflls cont8lnlng toundry and steel

Industry wastes is lu$lned. Ths wastgs in sleel and loundry monolills are a knolvn

commoclity, as are the expec|ed constitugnlg ot lhe laachete. tf thoss constnuents are

afloctlng grounct water quallry, there ls no nged fof an alaborate. qPsnslva rnodel lo Predrct

concentrationi. Inotead, rye would propoBe an a\ernatlve approacfi based on tho usB tJl the

federEl Maxtmum Contaminant Levels (MCLs) a$ guld€llnBs. Ow proposal statss that MCLS

shall not bo oxcoeded at lhe oompliance boundaqy and b'eyond, Concsntrsllons lnslde the

complianco boundary In excess ot th6 MCL would tochnically not be in violation of wator

quallty 3tandards. Hcrwever, our proPosal alSO hrcludec I proPosrl for detining a

ooncentration lavel that is some percentage of me MCL that would spply ei eny k)catiorl whete

ground water is monttorod (hsido or outside lht, comptiance bour rdary), and lhet, if €xcecdod,

would lriggar a responso on the part ol the facility. Thb responsr would bo a writtan notice of

gxcsodanoe of lhis lower concontretlon 8tarldard, and palsibly a teguirement for turther

action, dEpandlng on lhs clroumstanoeg, ThlS furttpr ecillon mEy bg mora lrsqusnt

monltorlng, additional pararnsters, or somB other aPpropriate actlon' FoI the purpose ot

consi$enc,y with R88-7, wa have deslgnated thls lolfler concentratlon standsrd as the MAPC.

Usg ot this MAPC srould sele as an 'sarly wamlng 8y$em'lol polorltlal glound $,aler

qlallty lmpacts. Thts woutd also attorf flsxlbltlty ln ths locsllon of monitoring wolls, by not

necoesarlly rsquiring well3 lo be placod halfway betwean tl'13 waste boundary 3,td tha

compilanco boundary. Thls ls not always prsctlcal or posalble adlacant to a landtlll whete

acoess roadg, gedirncntatlofl baslns, and p€rlmetei ivflace vr'atsr dralllage swSlos rttay be

located.

Thogo low6l concontratlon standaldg have been succooglully used ln Wisconsln eince

1gE6, when NR140 (Exhlbh $, ttte wsconsln Admhl6lrallvo cod6 for ground watef quality,
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was adopred. TttE tow6r aandard, cello.J u Pr(rrer*ive Actiotr urnlt or PAI- b lyplcalty 10 ts

eoPoraontotthoEnfo'Gsrnarrtgtandrrdconco'rt'dbn(wh|ch,|orlnorgan|opararnaers.s

rnerty alnays oquival€flt to the tedEtel MCL). lva wcxlld tugo€s th|l a Gunoonttalbn ctt

10 pofcef* ol the MCL be sdoFted. In the case wftar8 ltts btckground eoncsntrclrn of a

cof|[tiruent may be aborc tht' MAPo, the Pefoontagc wou|d be addad tg th€ backgouncl

concontrstbn to cletermtm me MAPC.

we would also srrggBtt thd a ,n<larde bo employed lor parameler6 thar :lave a federal

soconc'ary maxlmum coFlerntnam bve IMOL) (for example, chlorlrie 8nd mangarleae)' and

anyparandert|rrdicdivectw.3t€tea.oremlgratlon$nd|cdorparanreterc}thgtdonothave

a standgd tssoc|eled Y,|th u|em, A .,,ocedure eimi|ar to lhEt d lh6 MoLs woutd be used for

th€sMcb.}|fl3v'rt.|ncethogMotsar€nolhaallh.elat€d'wgauggtsstuslnganMAPco|

50 peroern ot th6 SMOL to trlgger a tesPon6e. Again, thl sMoL could be exceodod Inaide the

zuwddtenuatkrn"Fofhdicetofp$ametsrs'abackgroundco'tc€fltrgtionwoulc,bo

Od|uishGdblscdonpedtlpealv,atgrquB|ityaampting.Aragponsswoutdbsldggored

ba$dona$atbtioatolcoadancoofthtcotsb|iEh,Bdbaokgfor,ndconcentration'

whllo thl6 ywdwcir obvlorrsly h33 comptiodod than denroloping MAPcs es

raqulredbyRs&T,wgbellot€tharthseffottlodavelopthembythatprocedulelsnot

wanrttad tof deef and foundry Inducilry mondilll'

?2(n.o1 4025;RTH;loma0'125
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ON BEHALT OF THE ILLINOIS CAST !'lETAr,S ASSOCIATION

1. INTRODTICTION

l{y name is Robert stanforth, and I an testifying-on
behalf of Ehe Illinois Cast l.tetals Association and the Illinois
Steel Group regarding the proposed steel and iron foundry
amendments Eo the landf itl regulations (Parts 810-815 ) . i'ly
testimony pertains to the leaching procedure used for evaluat.ing
the foundry wastes, and the proposed numerical criteria used to
classify the wastes.

2, PROT'ESSIONAI, BACKGROUND AND EXPERIENCE

I am a water chemist, vrilh MS and PhD degrees from the
University of tlisconsin-!{adison in vrater chemistry. I am

currentl:r employed as a Senior Applied chemist at RMT' Inc. of
Madison,-l{isconsin, an environnnental consulting firm. I have
worked at R!4T for seven years. I have also taught environmental
chemistry at the Nahional University of Malaysia for three years.

My areas of expertise at Rt'lT is in the evaluation and
treatment of Eoundry and steel mill wastes' both go determine
their potential impact on groundvrater and to find ways of
rendering. the wastes nonhazardous and nonieachable. ?{hi1e at the
universiLy of vli-sconsin, I worked for a year on a.background
study for the development of a standardized ieaching cest for the
US Eirvironmental Protection Agency and on an American
Foundrymen's Society study on the leaching characceristics of
foundr! wastes. In addition, after joining-RMT_r Pq!ticipated in
an evaiuation of Ehe impacb of ferrous foundry landfills on
oroundvrater. Al1 of these studies are germane to the proposed
iegulations being discussed today.

3. PROPOSED LEACEING PROCEDTIRE

The purpose of bhe proposed leaching test is to provide
a rapid and simple means of screening wastes Eo determine which
might leach undesirable arnounts of constituengs into the
en;ironment,. Constituents that leach in a leaching test will
1ike1y aLso leach after disposal, although not necessarily at the
same ioncentration as €ound in the leaching test. By measuring
what leaches irr the leach test and comparing Lhe results of
parameters Of concern with a set oE criteria' r'te can evaluate
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which ?rastes may leach undesirable concentrations of constiiuents
and therefore should be land disposed in less restrictive
conditions. However, any leaching test provides a simplistic
model of r,rhat actually occurs in a landfill' and the results t,hat
are generated are several steps removed from the concentrations
likely to be seen in a landfill leachate. Concentrations of sone
parameCers in landf i11 ieachate !.rit1 vary dramatically over
lime. Some parameters will be rapidly leached from the waste at
high concentration, with lovr residual concentrations after the
initiat flush of sraterial has passed through. The concenErations
of other parameters may be hrghly dependant. on bhe composition of
the leaching solution or the oxidation-reduction status of the
vraste material. Using the results of a single leaching test
conduc|ed under a specified seL of conditions is a sirnplistic
means of predicting r-he leaching character of the waste'

Eoetever, the need for a simple screening tool Eor
estimating the leactring pot.ential of a v,raste overrides bhe
technical di.fficulties of extrapolating the leach test results
tofietd leaching situations. 1t is important to realize'
however, that t,he leaching test is simply an easily applied tool
for e',raluating leaching potential from a eraste, and does not
accurately model alL of the leaching conditions that will be
found in att landfills. Ihe leach tests in short' are a
convenient regulatory tool for classi.fyLng $rastes and can provide
useful information on the leaching characber of the vrastes under
a given set of conditions.

3.1 Description of test.
The leaching test proposed for use in classifying

foundry and steel erastes in the ASTM Standard Test Method for
shake Extraction of Solid Waste vrith 9later (ASTM D 3987-85). The
tegt is essent.ially equivalent to the US EPA's Toxicity or TCLP
tests except that the leaching solution consist.s of distilled
water instead of an acetic acid buffer' the ASTM leach test $tas

chosen because it consists of di-sti1led ?tater instead of an
acetic acid buffer. The ASTM leach test vras chosen because it is
similar to the widely used regulatory tests, Y€t Llses a leaching
medium that is more representative of the type of leachate these
wastes are likely to encounter than the leaching solution used in
the EP ToxicitY or TCLP tests.
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Brieflyr the test consists of mixing a given amount of
solid with 20 times its weight in distilled water' shaking for 18
hoursr Erd then analyzinq the filtered leaehate for the
constituents of concern.

There are several standard batch leach tests that are in
conmon use for evaluating leaehing from wastes. The ASTlrl water
leach test is compared with the EP Toxicity' TCLP and several
other comraonly used tests in Table 1. The tests are compared
with the conditions that could have a major impact on the results
of the test, and so are important for seleeting which test to
use.

3.2,L Leaching Solution

The overriding influence on test result., .s the leaching
solution used in the Lest. All these leaching tests are
implicitly modeling what occurs to the waste after it is
<iisposed. The choice of the leaching solution used is based on
the-disposal scenario being modeling. pH if generally considered
a major-controlling influence on the leaching of many heavy
metals, notably those :netals that occur in the prlmary drinking
water regulations, and lor that reason is a major parameter
rnodeled in the leaching tests. The acidic solution used in the
EP Toxicity and TCIP tests is designed to stimulate the acidic
environmenl that occur in an actively decomposing municipal
landfill during a short portion of its decomposition cyc1e. The
water leaching tests are designed to stimulate qrhat occurs in a
disposal environment in which the waste itself controls the pII of
the leaching solutiop, as vrould occur in a foundry_and steel
vraste only 1andfi11. High volume foundry and steel erastes are
frequently disposed in mono landfills. In such disposal
sitriationl tneie is Iiltte if any putrescible material Eo
generate the acids that lower the pH as in-a municipal
iandfill. Rather the landfill leachabe reflects the pH generated
by the '.raste itself . Therefore, use of a water leaching test is
a more realistic model of the pH controlling factors in the
lan<lfi]l than is the EP Toxicity or TCLP tests. Therefore' we
recommend that a erater leaching test be used.

3.2 Comparison with other leach tests.
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3.2,2 Other Leaching Test Condibions.

As discusised abrve, in the interest of time andsinplicity, the tests use some standard conditions trrat-may notb9 ygry real-istic but that are necessary for runrring fri. !6"t"within a reasonabre tirne frame. conditions that can have a majorinfluence on test result,s for some parameters.rre the solid toliquid ratio and f:he aeration, or oiidation-reduction poientiaf,of- the leachirrg solution. All the standard t,ests desciibed inTable I, with lhe exception of the AFS leaching tesls, usesimilar sct:'.d to liquid ratios, and oecur under aeratedconditior-s.

3.3 comparison of Leaching Test Resurts wit,h Actual FieldLeachate Data
There is relativety li.r-cle data comparing leaching restresults with actual field teaching concentralions, ,rndoubt6dly

oecause it reguires a rerativefy d.ifficult and rengthy study iora good,comparison to be made one study that has 5eeir rjone'uruu alumparison cf leaching test results with landfirl lysimeter and
Trounczater sampres around ferrous foundry 1andfi1ll (iiam et, al,t986)' this study has been mentioned in iome of the previous
:estimony before the board.

The study folrnd that leaching tests, both the EpPoxicity test and an EP t{ater test, overestimated the
:oncentrations of the primary dri.nking water metals in the
'oundry eraste leachate, but tended to underestinate the
:oncentrations oE very sol.uble or redox sensitive parameters
L.e,, iron and manganese) in the foundry '/raste leichate and in
rhe (Iroundsrater within the landf i11. The concentration oflissolved iron or -manganese rn water is influenced by therxidation state of the rnetal. Ferrous i.ron, t.he reduced state ofto\l is generally much more solubre under naturally occurringronditions than is E,errLc iron, lhe more oxidized sLate. Thusron ir much more solubre under reducing conditions thac it is
nd9!. oxLdLzLng,conditions. Many landfills, foundry vraste
andfills included' have chemically reduced conditions within theandfill, and would tend to soluhilize iron. However, most
eaching tests are conducted undeT oxLdLzLng conditions since
hey are shaken Ln air, and thus are noc accurat,e models of theonditions occurring vrithin the Landfill, rh is understandabte,
herefore, that the leaching cests are not good i.ndicatore of
eaching of redox-sensitive parameter6 in a landfill.

't
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4, PROFOSED CTASSIFICATION glrAilDARD$

In the proposed regulations, the results of the ASTM
water leach Lest are compared wil-h primary and secondary drinking
water criteria for the inorganj; parameters. Foundry aid steer
wastes are predominantry inor;1an..i, and few organic iarameiers or
concern are likely to be found in the vrastes. Wastes are
classified into one of four categorrqs, based on the
concentrations found in the leaching L:.ct: beneficially usable
erastes, potentially usable wastes, Lovt risk wastes, and chemical
vrastes. The criteria for classifying the erastes are based bolh
on the fe<ieral drinking water standards and on the r-rroposed stateof fllinois groundvrater standards,

The primary standards for benef icia-r-ly and potentially
usable vJastes are the federal prtmary drinking water standards,
or l4CLs, for inorganic compoundsr i40 CFR 141-.11) wj.th mercury andsilver not included in the list. Mercury and silver are not
normal11' found in-appreciable concentrations in steel and foundry
vrastes. For the low risk rrrasL.es, the concentraLions are
increased by a fact,'r of f ive. Ilote that the hazardous waste
criteria for Toxicity Characteristics wastes are also based on
the MCLg, with the MCL criteria multiplieJ by a factor of one
hundred. The proposed criteria are intencled to be conservative,
particularly since the Hamstudy found that leaching tests lend Uo
overestimate the release of primary drinking water parameters
from foundry wastes.

For the secondary standards, the criteria are derived
either from the federal or state secondary drinking vrat.er
criteria (SMCLsl t ar f ron t,he proposed groundvrater standards (35
ILL Adm.Code 620,3101. The basis for each of the proposed
secondary paraneter criteria is given in Tab1e 2. The varying
factors for choosing the criteria for the different parameters
and levele is based on an esbimation of the accuracy of the t.est
for predicting concentrations and on Ehe liketihood that these
consLituents may be j.n foundry and steel was|e leachates.
3hloride and sulfate are frequently present in vrast,e as soluble
parameters, and the water leach test may undereslimate their
initial concentrations in a waste leachate. Thus bhe factor of 2
uas used for lncreasing the criteria betvreen Lhe poLentially
rsable and 1ow risk wastes. Iron and manganese commonly occur in
Leachates from foundry and sleel wastesr and also in shallow
troundwater systems. The criteria chosen for iron and manganese
rere based on the rteed to be nob overly reserictive on t,he reuse
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lf foundry and steel r.rasges, Iron and manganese are very
:onmonly found in shallow groundwater, and are of concern torresthetic reasons rather than for reasons related to humantealth. Thus having classification criteria for iron and
langanese Lhat are ahove the secondary drinking water criteria is
rob likery_ to have a dereterious environmental impact related to'euse or disposal of the foundry and steel wastes.

;. SOH!,|ARY

trhe proposed nethod for classifying nonnazardous foundry
nd sLeel wastes uses a standard leaching tegt r,rith criteria
,ased on federal or state drinking vrater criteria. The test
hould provide a useful means of screening and classifying
oundry and steel wastes under a standard set of lcaching-
onditi.olrs.
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