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Mixed Waste Facility 

I. OVERALL PROCESS DESCRIPTION 

The evaporation process reduces the volume of the hazardous wastewaters and concentrate hazardous 
waste constituents (e.g. metals) and inorganic materials into residues for additional treatment at the MWF 
or to dispose off-site. This process will be located in the MWTH Building. 

The gasifieatielb'.,·itrifieatiea (GASVIPM) proeess treats aae stabilii!es a wide variety of low level mixed 
v1astes (LLMW). Materials treated may eoataia both orgaaie aad iaorgaaie matter withoHt regard to their 
aet heatiag YaiHe or their eirnthermie eoatribHtioa to the treatmeat proeess. The proeess is eesigaee to 
aeeomplish three maiH faaetioas: I) destFO)' toxie aad HOH t01tie orgaaies; 2) red11ee the waste '+'Oi11me; 
aad 3) Yitrify the iftert aad raeioaeti.,·e residHes from the destrHetioa proeess. The GASVIT™ proeess 
prod11et is a vitrified glass or roek like material, whieh is high!)' d11rable aad leaeh resistaat. The proeess 
by prod11et is a fuel gas, referred to as Sj'Hthesis gas, or "syagas," that is 60HYerted to ""'ater aad earBOH 
dioitide, a stable fofffi, before beiag disehargee to the atmosphere. 

1.1 PROCESS OVERVIEW 

Evaporation process and ancilliary equipment will be installed in the MWTH Building to evaporate non­
dangerous wastes and low-level mixed waste. The evaporation system CTP-16) will include the following 
operations: 

• Inspection of incoming wastewaters in tanker trucks 
• Unloading into one of the four storage tanks after the incoming wastewater passes the 

acceptabilitv criteria outlined in the WAP (Att. CC) 
• Pumping from storage tanks to evaporators 
• Pumping residues from the evaporators into a sludge/residue storage tank. Periodically sludge 

which may settle in the storage tanks may also be fed to the evaporators. 
• Pump residues from the sludge/residue storage tank into containers for further on-site treatment at 

the STB or disposed of off-site. 
• Handling, treatment, and disposal of secondary waste generated from the evaporation process 

The GAS'l!PM S)'Stem eaeompasses all of the sHbsystems aeeded to eas11re safe aad reliable operatioa of 
the proeess. The system will be iastalled iH a b11ildiag referred to as the GAS'/IPM b11ildiag. A listiag of 
the s11bS)'Stems iael11ded ia the GASVIT™ b11ildiftg aad key refereaee doeHmeats are preseated ia Ta01e 
I. I. A brief deseriptioa of the s11bsystems is eoataiaed ia Seetioa 1.3. 

The GASVITTM proeess aeeomplishes two distiaet operatioas simHltaaeoHsly, gasifieatioa aad 
vitrifieatioa. Ia the gasifieatioa operatioa, orgaaies iH the waste are gasified ia the aeseaee of oxygea 
(redHeiag eaYiroameat) to proe11ee a fuel gas ealled "syagas." lB the .,·itrifieatioa operatioa, iaert wastes 
(metals aad miaerals) are melted aad iaeorporated iato a leaeh resistaat '>'itrified prod11et. Ualike a 
60H1b!lstioa proeess that prod1:1ees heat, the gasifieatiOH aad vitrifieatioH proeess absorbs heat (aH 
eadothefffiie proeess) aae th11s reEt11ires aa 011tside heat soHree. 

Ia the GASVIPM system, a plasma are is geaeratee to provide the OHtside soHree of heat to proeess 
primarii)' orgaaie wastes. iH aeeitiOH, the GASVITTM primary ehamber 1:1tilizes j o11le heatiag to maifttaia 
the temperatHre of the moltea bath. The thefffiai eaergy from the plasma eoaYerts the orgaaie waste iato 
light orgaaies aad primary elemeats. Steam is iatrod11eed iato the ehamber allowiag the gasifieatioa (or 
steam refofffiiag) reaetioa to take plaee. Ia some iHp!lt V.'astes there is sHffieieat water withia the matrix 
so that additioaal steam is aot reE!Hired. 
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Mixed Waste Facility 

Tlie eombiHatioH offllasma aHsjottle lieatiHg flFOeesses tlie waste materials iHto tlie gas aHs glass 
flFOsttets. Tlie molteH glass flFOSttet is "'"itl!srawH aHS eooles to form a moHolitli iH tl!e reeeiYiRg eaRister. 
This flFOSttet is stable aHS liiglily leael! resistaRt. Glass fom1iHg assiti,·es are !leriosieall)' iRtFOSttees iHtO 
tlie flFOeess el!amber to eoRtrol glass el!emistry. 

Tlie S)'f!gas by flFOSttet sisel!arges from tlie flFOeess el!amber is a mix ofliysrogeR, earboH moHOJlise, 
steam, aeis gases, !lartiettlates, aRs low temfleratttre vaflorizes metals. This mixtttre is sisel!arges from 
tlie flroeess el!amber at temfJeratttres of afJflFDXimately 1000°C (1800°F), altl!ottgl! tlie reaetioH zoRe is 
mttel! hotter. Tlie syRgas is tlieR treates, eleaRes aRs eoR~·ertes to tlie stable form of water aHs eareoR 
sioxise iH a flameless OJCisizer. 

A three stage flFOeess filters ottt Rearly all of tlie S)'f!gas imfJttrities flFior to eoRverting tl!e flttrifies gas iRto 
water aRs eareoH sioxise. A first stage filter remoyes !lartiettlates larger tliaH 1 mieroH ttsiHg a liigli 
temfJeratttre filter. A seeoHS stage sernbber, mist elimiHator, aHs High EffieieHey Partiettlate Air (HEPA) 
filter removes aeis gases (stteli as liysroelilorie aeis aHs liydrogeR sttlfise), low YafJOr pressttre metals, 
aHS flaFtiettlates iR a !lrimary set of HEPA filters. In tlie tliirs stage, the sernbber gas is Ollisizes, 
€0HVertiHg the S)'f!gas to water aHS ear!JoH sioxise. Tlie thermal eHergy releases sttriHg S)'Hgas mdsatiOH 
is ttses to geRerate steam for f'llaHt ttse. Tlie water aHa ear!JoH sio1dse is eooles in a E)tteReli tower aHs 
tlieH filteres tlirottgl! a seeoRsary baHk of!lre filters, HEPA filters, aHs aetivates ear!JoH filters. After 
earlJOH filtratiOH, !lie gases are sisel!arges tl!rottgl! tl!e bttiisiRg staek aloHg '.Viti! !He SttilsiRg ' 'eRtilatiOR 
exl!attsts. EttilsiHg staek rasiatioR moHitors measttre eritieal flarameters. 

As a meaHs of treatiHg LL.MW, the GASVIT™ system l!as se,'eral iHliereHt l!ealtli, safety, aHs 
eH,·iroHmeHtal fJroteetioH featttres. These are listes immesiately below. 

Tlie eHsotliermie GASVIT™ flFO€ess elimiRates tlie Hees for fossil fuel fires bttmers. These ettmers ass 
eoHsisera!Jle mass to tlie flroeess gas stream iR tlie form of eomettstioH gases from StlflfllemeHtal fuel aHS 
air. Ey elimiHatiHg those gases, tlie GASVIT™ proeess resttees by fJFOSttet gas volttmes by 80 to 90 
flereeHt, a!lowiHg tlie ttse of smaller off gas treatmeRt eE)ttifJmeHt. A smaller off gas system is Hot oHI)' 
less exfleHsiYe, bttt is sim!ller to Oflerate aHs maiHtaiH aHS is iHliereHtly safer siHee less gas resises iA tlie 
system at aHy giveH time restteiHg tlie risks from postttlates aeeiseAtal release seeHarios. 

Tlie GASVIT™ proeess flFOSttees a eeramielglass like flFOSttet aHs a metal flFOSttet that is stable aHs 
liiglily leael! resistaHt. 

Tlie liiglily restteiHg atmOSflHere witliiA tlie flFO€ess el!ameer, eombiHeS with a FafliS water E)tteHeli to 
below 200° FalireHlieit, miHimizes tlie formatioH of fJOl)'e)·elie aromatie liysroear!JoHs. 

Tlie a!JseHee of oilygeH ift tl!e b)' flFOSttet gas Hearl)' elimiRates tl!e reformatioH of tonie el!loriHates 
orgaAies, Stl€H as SiOlliHS aHS furaRS. 

HalogeR gases existiHg iR tlie S)'flgas stream remaiH iH their H)'Srate aeis form stte to tlie restteiHg 
eHYiroHmeHt. This aeis form is mttel! easier to seflarate iH tlie serubeer tliaH tlie elemeRtal gas 
form (e.g. liysroelilorie aeis iHsteas of elilorifte gas). 

NGx formatioH is Hegligible iA tlie restieiHg flrOeess eliamber atmOSflHere. 

Tlie liigli temflerattires iH the flFO€ess eliamber pleRttm eRsttre eOmfllete sisiHtegratioR of liars to treat 
orgaRies stiel! as beRzeHe, toltieRe aRs styreRe riRgs. 
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1.2 CASVIPM CREMISTRYMWTH Building Description 

The MWTH Building is an enclosed structure with an approximate floor area of 13.500 square feet. The 
evaporation system will be located in Room MWT-01 within the MWTH Building. The floor is comprised of 
concrete with an eight (8) inch high concrete curb at the walls. The entire evaporations process equipment will be 
provided with its own secondary containment consisting of concrete floors and an eight (8) inch high curb. 

Tho GASVIT™ S)'Stom gasifies orgaAie or earboA based, waste eoAstiruoAts aAd vitrifies iAorgaAie v:asto 
eoAstittieAts. The ehemistty of gasifieatioA has beeA tised eo1R1Rereially siAee the 19th eeArury to prodtiee 
mtiAieipal power fFom eoal. 

The eo1Rmereial tise of vitFifieatioA is more reeeAt, primarily driveA by disposal reqtiiremeAts for 
ha2ardot1s aAd radioaetive wastes. The ehemistry of vitrifieatioA is elosely related to the ehemistry tised 
to maAtifaettire glasses, eeramies, aAd metals. 

High temperattire ehelRiStl)' gtiided the developmeAt of the waste aeeeptaAee eriteria, the desigR aAd 
seleetioA of eqtiipmeAt, aAd the de\·elopmoAt of operatiAg proeedtires for the GASVIT™ syste!R. Five 
geAeral eategoFios ofreaetioAs were eoAsidered iA the develop!ReAt of the GASVJTfM system. These 
eategories are: 

• gasifieatioA; 
• vitrifieatioA; 
• aeid gas fofff!atioR aHd removal fFom the syHthesis gas stream; 
• tolCie metal remo\·al from the S)'Athesis gas; aAd 

S)'Hgas eowrersioA. 

1.2.l Casifieatiaa Chemistry 

The gasifieatioR of orgaAie material is aeeomplished iR a t·No step proeess. First, the material is allowed 
to deeompose to its elemeAtal fofffl, primarily earboH, iR the preseAeo of inteAse heat from the plas!Ra 
toreh. SeeoHd, earboH is allo.,ved to reaet with v•ater (steam) to prodtiee earbon monoKide. By tisiAg 
botiRd 01tygen in steam as the oitidaAt rather thaR air, the proeess eham!Jer atmosphere remaiAs highly 
redtieiAg. 

HydrogeA aAd earboR moAoKide are the primaf)' prodtiets of gasifieatioA aAd the primaf)' eomponoAts of 
the ftiel gas leaviAg the eham!Jor. These gases are foF1Red by the follovt'iRg reaetioA: 

If aA eiteess of water, iA the form of steam, is preseAt, the reaetioA 'Nill proeeed ftirther to )'ield additioAal 
hydrogeA aAd ear!JoR dioKide. 

Other eo!Rponents of the syAgas iAeltide stea!R, mothaAe, aeid gases, partim!lates aAd volatile and seffii 
volatile 1Retals. MethaAe foF1RatioA is go"'eFRed by the followiAg reaetioA: 

Other mi Hor eompoAoAts of tho S)"Agas are prodtieed fFom waste eoAstituents. For eKa!Rple, hydroehlorie 
aeid is produeed froffi waste eoAstittieAts !Jy way of typieal reaetioAS I, 2, aAd 3 listed !Jelow: 
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Mixed Waste Facility 

1. lle:taehlerbeezeee (C~l6) 

G.c l6 ... steam ... heat J hyEiregee ... eareee meHe)fiEie ... hyEireehlerie aeiEi 
c.G16~,!o ) 3 H, ... €i co ... €i HCI 

2. Triehlerebeezeee (C~) 

Triehlerebeezeee ./= steam -.1= heat > hyEiregee -.I= earbee meeeifiEie -.I= hyEireehlerie aeiEi 
G6H,C16~,0 > €i H, -.1= €i CO -.1= 3 HCl 

3. Methyleee ehleride (Cu.,Gij 

Methyleee ehleriEie -.I= steam -.I= heat > hyEiregee -t earbee meeexiEie -.I= h~·Eireehlerie aeiEi 
GH,~ -.1= CO -.1= HCl 

Methaee is pred1JeeEi frem Eiiethyl phthalate aeeerEiieg te reaetiee 1 as follews: 

Diethyl phthalate -.1= steam -t heat > eareee meeexiEie -t methaee 
G+ill-14G4--4---H;i0 > 7 CO -.1= 5 CH4 

Whee mere '""ater is aEiEied as steam, methaee reaets te form hyEiregee aeEi earboe meeoxiEie aeeordieg to 
reaetien 5 listeEi belew. 

S. Methane (CIL) 

Methaee -.1= steam -.1= heat > hydregen -t earbon monexiEie 
~---4---H;iO > 3H,-./=.--GO 

Weed anEi paper, whieh are primarily eelllllese, preEiHee large YOlHmes ef the gaseells preEillets hyEiregen 
aeEi earbee menoxiEie as showe ie reaetion €i belov1. 

6. Celllllese (C.I1+11Q~ 

Cell1Jlese -.I= steam -.I= heat > hyEiregee -.I= earbee moeoxiEie 
G9~~±0 > €iH±-4-{;CG 

Withie the preeess ehamber, some eompolleEis speetaeeeHsly Eieeempose te eareee meeexiEie anEi water 
as shewe ie reaetiee 7 belew. 

7. Methane! (Cll30H) 

Methaeel > hyEiregee -t eareoe meeoxiEie 

In all of the abe'o'e reaetiees the preeess is eeetrelled by the amellHt ef heat aed steam aEiEieEi te the 
preeess eh amber. Coetrel ef these reaetioes is geeerally ieEiepeeEieet ef the eempesitiee er the eeergy 
;·allle efthe feed material. Thlls Yery little lrnowleEige abellt the eharaeteristies efthe feeEi material is 
req1o1ired for preeess eeetrol. 
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Mixed Waste Facility 

AHother faetor eoHtrolliflg the reaetioH is the heat stt1313lied to eom13lete the reaetioH. Althottgh steam 
reformiflg reaetioHs are lrnowH to start at tem13eratttres as lov.· as 4 80° Celsitts (900° P:ahreHheit), mtteh 
higher tem13eratttres (e.g. 1, 100° Celsitts or 2,000° P:ahreHheit or higher) are Heeded to achieve a eom13lete 
reaetioH of the hard to destrO'y eom13ot1Hds stteh as St)TeHe, toltteHe aHd eeHceHe. 

1.2.2 Ceemistt-y af Vitrifieatiae 

IHorgaHie material stteh as metals aHd miHerals eaH ee iHtrodtteed iH Yirtttally aH)' form for molteH 
proeessiHg iH the GASVJTD' system. After eHteriHg the 13roeess ehameer, metals aHd miHerals 13artitioH 
eetweeH the eeramie/glass 13hase iH the eottom of the 13roeess ehameer aHd a small fraetioH exit the 
ehameer with the S)'flgas. 

Materials that 13artitioH iHto the eeramie/glass 13hase are disettssed eel ow .. vhile the fraetioH of ·volatile 
metals leaviHg the ehameer vrith the S)'flgas are disettssed iH a later seetioH. 

Metals aHd miHerals with high eoiliHg 13oiHts eolleet iH the ehameer eottom aHd a 13ortioH melts into 
the eeramie/glass 13hase, aHd a 13ortioH is removed-a:;-metah-AEkliHg glass formiHg additiYCs eoHtrols the 
molteH eath ehemistry. Ceramic/glass 13hase diagrams aHd eom13ositioH models are ttsed to estimate the 
amottHt of glass formiHg Heeessary to assttre 13rodttet Ejttality. Glass formiHg additives are tttiliced to 
iHerease the dttraeility of glass 13rodttet or eriHg the eom13ositioH iHto the glass formiHg regioH. 

Lime aHd siliea are glass formiHg additiYes tniieally ttsed for most vlaste streams ex13eeted to ee 
13roeessed. This milltttre 13rodttees eeramie/glass 13li.ase that has a desiraele ·.-iseosity aHd eleetrieal 
eoHdttetivit)' throttghottt the 013eratiflg tem13eralllre raHge. A eeramie/glass 13hase with the desired 
Yiseosity promotes homogeHeit)· aHd im13roves the 13erformaHee of the molteH material tap. The eleetrieal 
eoHsttetiYity mttst ee witfiiH eertaiH eottHdaries to allow 13raetieal jottle heatiHg of the melt. 

DepeHdiHg OH the mddatioH state of the eeramielglass 13hase, some metals may remaiH redtteed aHB 
separate as a molteH metal 13001. 

A typical reaetioH dttriHg vitrifieatioH is as follovls: 

Si02 o1= CaO i CaSiO, 

This reaetioH takes 3 4 miHtttes to eom13lete. Glass formatioH from the silicates takes a mtteh loHger time, 
whieh de13eHds OH the operatiHg tem13eratttre, glass eom13ositioH aHd graiH sice of the iHorgaHie materials. 

1.2.3 Valatile Metals Formatian and Remaval Chemistry 

Metals iHtro8ttee8 with the feed material leave the GASVJTTM system iH five 13rodttets or S)' prodttet 
streams: l) the vitrified 13ro8ttet or ta1313ed metal; 2) the soliss eolleeted from the high tem13eratttre filter; 
3) serneeer seeoHdary liEjtti8 waste resi8ttes; 4) the 13rimary HEPA filters; aHd 5) the HEPNehareoal 
filters iH the syHgas 13roeessiHg sttesystem. Beeattse of mttlti13le 13roeessiHg aHd eleaH ttj3 ste13s, the release 
of metals to the atmos13here is Hearly elimiHate8. IH whieh of the five 13rodttets or ey 13rodt1ets streams the 
volatile or semi volatile metals 13artitioH, 8013eH8s OH the form aHd the '>'a13or 13resst1re of the metal or 
metal eom13ottHd. The fate of the most aettHdaHt or sigHifieaHt forms ofeaeh of the 12 ha;zardotis aH8 2 
radioaeti·re Sttrrogate metals iHelt1de8 iH the DemoHstratioH Test Plafl is disettsse8 eelo·u. A erief 
disettssioH of overall 13redieted !Ollie metal 13aititioHiHg ifl the GASVIT™ system is 13reseHted eelow: 

Partitioning in Vitrified PradHet er Tapped Metal: lfl the aeseHee of large EjliaHtities ofhalogeHs, or 
other eom13ottH8s with whieh metals eottld reaet iH the 13roeess ehameer, metals with eoiliHg poiHts 

RCRAITSCA Permit Application 
Attachment ~OO - Process Engineering Description 
For GASVf PMMWTH Building TA-10 

Revision l 
A11gus: 31, ](}QJTBD 



Mixed Waste Facility 

greater thaR the temperatl!Fe of the bath (1 ,400° 1,650° Celsi11s [2,500° 3,000° Fahreaheit]), partitioa 
iRto the melt aad eKit the system ia the vitrified prod11et or tapped metal. IR the 13reseaee of ehloride, 
metals ehlorides are furmed ia the proeess ehamber. Of the Yario11s metal ehlorides that eo11ld furm ia 
the proeess ehamber, oaly two (silver aad eeri11m) have boiliRg poiats greater thaa 1,400° Celsi11s 
(2,500° FahreRheit) aad ·1•ill be 13reseat iR the proeess ehamber as solids that bleRd with the melt. 

Partitiening in Syngas: Metals ei<itiRg the 13roeess ehamber oee11r iR at least two furms, free metals aRd 
red11eed ehloride salts. JHst as thermodyRamie eoRsideratioas dietate that molee11lar hydrogea leaves 
the ehamber, those same eoRsideratioas dietate that metals ehemieally related to hydrogea lea¥e the 
ehamber iR elemeatal er H-ee furm. Se\'eral of the elemeRtal metals, or at least a H-aetioR of their 
mass, ei<it the proeess ehamber as rnpors . These metals are arseRie, eadmi11m, mere11F)', thalli11m, 
steRi11m, aBd eesi11m. WheR halogeas are preseat, some of the metals reaet ·n·ith the halogeRs to form 
salts, s11eh as silver ehloride. The fermatioR of the metal salts is aaalogo11s to the furmatioR of 
hydrogeR ehloride H-om molee11lar hydrogeR dise11ssed earlier. 

Partitieeieg ie first Stage Svegas Preeess filter Residues: Some of the metals aRd metal ehlorides iR 
the s;'Hgas are remoYed by the high temperat11re filter of the first stage syngas proeessiag system aRd 
diseharged as solid resid11es. These resid11es are either stabilized or ret11med baek to the proeess 
ehamber fur proeessiag. Some of the metals aad metal ehlorides that ei<it the proeess ehamber as 
vapors ·;;ith the s;'Hgas are eapt11red ia the ltigh tem13erat11re filter after the S)'flgas is eooled by steam 
to 760° Celsi11s ( 1,4 00° Fahreaheit). As the s;'Hgas eools, Yaporo11s aHd metal eompo11ads 'n'ith 
boiliRg 13oiRts greater thaR 760° Celsi11s eoadeRse ORto 13artie11lates that are ea13t11red by the high 
tem13erat11re filter. A partial list of the metal aBd metal ehlorides that leaYe the 13roeess ehamber as a 
vapor that have a boiliag poiRt greater thaa 760° Celsi11s are: eadmi11m, eadmi11m ehloride, ehromi11m 
ehloride, lead ehloride, alld eesi11m ehloride. 

PartitieRiRg in Sernhher SeeeRdarv Waste Residues: Aeid gases aRd metals aRd other im1311rities 
remoYed by the seeoRdary S)'flgas proeessiRg system are eolleeted in the seeolldaf)' waste system. 
The serubber seeolldaf)' waste aRd residues H-em mist elimillatioR are eoReeRtrated aHd stabilized to 
meet LOR req11iremeRts before beiag seat to a disposal site. Several metals aad metal elllorides e1lit 
the high temperat11re filter as Yapors. These metals aRd metal ehlorides inel11de the fu11r metal 
elemellts: arseRie, mere11rJ, thalli11m, eesi11m, aRd the siK metal ehlorides: alltlliiolly ehloride, arsellie 
ellloride, bari11m ehloride, bef)'lli11m ehloride, mere11F)' ehloride, alld thalli11m ellleride. With oRe 
e1rne13tioll, these metals aRd metal ehlorides vapors eoRdellse iR the sernbber ""'ater q11eReh, '""hieh 
eools the syHgas to 95° Celsi11s (200° Fahreaheit). The eKeeptioR is bari11m ehleride whieh remaills 
as a vapor aRd boils at 36° Celsi11s (98° Fahrellheit). As some of the metals aad metal ehlorides eool 
dowR alld eoRdeRse iR the sernbber, they form a fille partie11late. The sernbber system is desigRed to 
remove a majorit;· of these partie11lates. However, a small amo11Rt of partie11lates eo11ld eseape 'n·ith 
the s;'Hgas eKitiRg the serubber aRd are eKpeeted to be ea13t11red by the high effieieRey mist elimiRator 
aad HEPA filter ballks (see below). 

Partitiening in Primary HEPA filters: Metals alld metal ehlorides ill partie11late form aad bari11m 
ehloride, whieh remains as a vapor d11e to low boiliRg tem13erat11re of at 36° Celsi11s (98° FahreRheit), 
eseapillg the serubber aRd HEME will be retaiaed b;· a 13rimary HEPA filter baak mo11ated at the 
diseharge from HEME. 

Partitiening in Final HEPA filters: Altho11gh the final HEPA filters are Rot a part of the GASVITTM 
13roeess liRe, the;· 13rovide additioRal safeg11ards fur eRs11riRg that the release of ally toKie metals to the 
atmosphere is nearly elimiaated. To this ead, aay metal ya13or (e.g., the gaseo11s barit1m ehloride) or 
partie11late that may eseape the primaf)' HEPA filters dise11ssed a0eYe •,yill reaeh the S)'Hgas 
eoaYerter/0oiler aad be eeA\'erted iato m<ides whieh help alld is eapt11red by the fiaal HEPA filter 
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tiflits. Table 1.2 saows taat wita !He e*eeptiofl of eesitim, tae eoiliflg poiflt fer aR oJlide ferm of a 
metal is fiigfier taaR the eoiliRg poiflt of a ealoride ferm. Tfierefere, all of tae metal Ol(ides, iReltidiRg 
earitim, are preseRt as partietilates after tae eoR'rerter/.lloiler exaatist is qtiefleaed. Tfiis implies tfiat a 
metal or metal eompotifld reaeaiflg tae fiRal lfBPA filter will ee ifl partietilate ferm. Tfiese 
partietilates are removed ey tae etiildiflg eoflfiflemeflt MEPA afld earoofl filters jtist prior to tae staek. 

Treated Spent HEPA Filters: Some of the spe1'1t fiRal HEPA filters will ee rernmed to the proeess 
eaaFHeer fer proeessiRg. lfl tais ease, all etit fetir of tae metal oi<ides aeet1mt1lated on tae filter afld 
rettimed to !He proeess eaaFHeer with the speRt HEPA filter partitioR priFHarily iRto the FHelt. ORiy 
fetir of the metal oitides (arseflie, meretif)', taallitim, afld eesitim) have a eoiliflg poiflt less tfiafl tae 
melt temperattire range. Tae soiling poiRt of the oi<ide ofeadmitim (l ,5aQ° Celsitis [2,84Q0 

faareflheit]) is less taaR the fiiga eRd oftae FHelt teFHperattire raRge (l ,a5Q° Celsitis [3 ,QQQ0 f]). 

Tfie aeoye eoRsideratioR of tfie eoiliRg poiRts of the most aetifldant farms of tae metals iR tae syRgas 
e*plaiR way the etilk of the FHetals are remoYed from tae gas stream prior to the staelc Metals, HO',Ve .. ·er, 
are freqtiefltl;· preseflt ifl tae S)'flgas ifl otaer farms as ·,"'ell, some of whiea are \'Oiatile at room 
temperattires. A small fraetioR of metals preseflt ifl these volatile farms do pass otit tae staek vrita tae 
e*hatist gas. Potefltially, a very small fraetioR of tae Yolatile metal (meretif)0 afld tae semi volatiles 
(afltimOR)', eadmitim, leas aRs eompot1Rss deriYatives of arseRie) eotils pass throtigh tae mtilti stage 
S)'flgas proeessiflg system aRd e*it wita tae staek gases. Tfie semoRstratioR test plaR will setermifle tae 
sigaifieaRee of the en~issioRs of these volatile metals aRs metal serh·ati\•es. 

Major rasioaeti.,·e fltielises of eoReem ifl Ofle of the waste streams, HaRfers site, sesigaates fer proeessiflg 
ey the GASVIT™ s;·stem are: •u, +IG;-P--9I;-;/391!&,-™:y., ~Y, WGs;-.wi;Rti, 99+e,-aa&. 'JGSr. Aettial testiRg 
aRs pilot sttisies have eeefl perfermes ey the Paeifie ~lorthwest Natioflal Laeoratory (PNNL) aRs 
vitrifieation system st1ppliers OR stirrogates that are st1estitt1tes fer rasioaetiYe metals. lH assitioR, aettial 
testiRg wita rasioaetive speeies was eoflstietes ey PNNL to setermifle the fate of the rasioaeti·;e speeies 
tipofl proeessiflg ifl a sireet etirreRt (DC) are plasma proeessiflg system. A list of tae fltielises and tae 
sesigaates stirrogate materials afls their similar radioaetiYe eotiflterparts are presefltes eelow. The 
seleetiofl of tae rasioRtielise stirrogates is eases Ofl iflfermatioR from tae DepartmeRt of Eflergy (DOE) 
Mi* es Waste lfltegratioR Program (see DOEIMWIP 15, prepares fer the U.S. Departmeflt of ERergy ey 
Martifl Marietta Eflergy Systems, fie., Oak Ridge, TN, JaRtiary 1994). 

Stirrogates: wGs:-™Rtr.-wSr 
------°*t!-------i&r-- 99Te ' ' 
-~~~~~,.e--~~~~-fei'---;/39~;HS~~y 
------t<!-------i&r--~Ge' , 
~~~~~---11---~~~~-*<*--~-+J'II 

Tae pilot tests semoflstrates taat Ce, tae stirrogate for ;/39-Pif, ™Y;--aOO-~u, is eapttires ifl tae glass phase 
of the melt. Cs (the stirrogate fer w Gs;-™Rtr,--aOO-wSr) ""'as eapttires iR the serneeer water aRs vras 
removes with the evaporator eottoms. These restilts agree v«ith the seseriptioRs of the ehemistry of the 
two metals preseRtes earlier ifl this seetiofl. 

1.2.4 AeiEI Gas FermatieB a&EI Removal Chemistry 

Aeiss ma;· ee preseRt iR tae origiRal waste or may ee farmed from ehemieals preseRt iR the foes material, 
espeeially halogefls stieh as ehlorifle. Three of the most eommofl feFFHs of aeid fermiflg preetirsor 
elemefltS are seseriees eelow. 

HalegeRs: Tae gasifieatioR reaetioRs sepietes aeove semoflstrates how hysroehlorie aeis is foFFHes from 
halogeRated hysroeareoAs. IR all reaetioRs where halogeRates material is proeesses, halogeRs 
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prefereRtially reaet '*"'ith the hydrogeR te ferm hydrated aeids. The mest eemmeR halegeR in the feed 
material , ehleriRe, gives rise te hydroehlerie aeid. H)'dreehlerie aeid is staele at preeessiRg 
temperallires, aRd the ae1mdaRee ef h'.)'dregeR iR the preeess gas prometes the feffflatieR ef 
hydreehlerie aeid. CllloriRated ergaRie eempe11Rds are rarely deteeted iR the syRgas, aRd wheR 
deteeted are f)reseRt oRly at very low eeReeRtratieRs. Virt11all)' all ef the ellloriRe reaets with 
h)'drogeR to fefffl h)'dreehlerie aeid. HalogeR aeids are relati't'ely easy te Re11tralize iR a 'Net ser11eeer, 
with sel11tieRs ef lime er sedi11m hydreitide fefffliRg stable salts. \!/et serneeers aehieve eemmeR 
remeval effieieReies of 98 99 pereeRt. IR the GASVITT" system, halogeRs are sef)arated iR the 
serooeers ey the additioR ef ecmstie solt1tioR aeeordiRg to the followiRg typieal reaetieR: 

Hel -.1= NaOH J NaCl • ~ 

NitrageR: D11e te laek ef free eitygeR iR the proeess ehameer aRd the highly red11eiRg eR'>'iFORmeRt, the 
RitrogeR p11rge gas 11sed iR the GASVI'fTM system ""'ill Rot fefffl 1'10* aRd heRee, RO Ritrie aeid 
fHNQ,;) will ee feFff!ed iR the preeess ehameer. The most eemmoR seeRarie fer fefffliRg Ritrie aeid iR 
the GASVIT preeess is aa air leak. If s11ffieieRt air is leaked iRte the proeess ehameer, the ehameer 
will ee 60RYerted frem red11eiRg to O)(idiziRg eRViFORmeRt aRd it is likely that mlides ef RitrogeR '<Viii 
ee fermed . The Ritrie eitides er aeid geRerated ey small air leaks is q11ield)' destre)'ed. The 
ae11RdaRee ef h)'dregeR aad eareoR meRoxide iR the gas phase virt11ally eRs11res that Ritrie aeid, as aR 
exidizer, will reaet q11iekly. e\'eR vario11s ex ides of RitrogeR (NO.), are q11ieldy red11eed te elemeRtal 
RitregeR S)' the eareoR, hydregeR aRd eareoR moRexide. The GASVI'fTM preeess ehameer iRel11des 
several feat11res that miRimize the iRtrod11etioR ef air iRto the ehameer. 

fu!!f!!!: WheR s11lfur is preseRt iR feed material, it felle"<vs three possible paths: I) reaetieR iR the f)reeess 
ehameer v•ith hydrogeR te fefff! h)'drogeR s11lfide; 2) aesorptioR iR glass iR the proeess ehameer; aRd 
3) eRtertaiRmeRt as a partie11late iR the S')'Rgas aRd filteriRg e11t iR the high temperatllre filter. It is 
11Rlikely that s11lfur ""'ill reaet with oitygeR to ferm mlides of s11lfur (SO,) siRee it m11st eompete with 
hydrogeR, eaffieR, aRd eaffieR mOROXide in the S)'Rgas. HydregeR s11Jfide exitiRg the proeess ehameer 
with syRgas is remewd frem the gas stream iR the serneeers aeeordiRg te the fellewiRg reaetioR: 

~s. 2NaOH 

1.2.S Syagas Canversiaa Chemistry 

The S)'Rgas frem the GASVIT™ preeess is a fuel gas Yery similar to the "water gas" derived frem 
reaetiRg het eeal with steam. The S)'Rgas is expeeted to have a British Theffflal URit (Btll) eoRteRt 
Yal)'iRg from 300 to 400 Bt11 per staRdard e11eie feet. The Bt11 eoRteRt is primarily eeRtrie11ted by 
hydregeR aRd eareoR moRollide. IR the GASVIT™ S)'stem the S)'Rgas is eoR\'erted te the staele fefff! ef 
'<Yater aRd eareoR dimtide. The eRergy geRerated d11riRg the eeRversioR proeess is 11sed te pred11ee steam 
fer plaRt 11se. 

CoRwrsioR reaetieRs are as fellews : 

~.~ 
----<C~HA'4~• l COr._-±H.0 

2co • o. ) 2co~ 

1.3 Overall System Deseri11tianWaste Staging & Storage 

Incoming tanker trucks of hazardous wastewaters will be staged for inspection at the tanker truck 
unloading station equipped with a sampling platform or ports. If the incoming load passes inspection and 
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fingerprint analysis as per the W AP, it will be unloaded into one or more storage tanks {T-10 I through T-
104 ). The feed pipe to each storage tank extends from the tank roof to close to the side-wall bottom to 
prevent splashing during loading and, hence, reducing working Joss emissions from the tanks. Each 
storage tank will be rotationally-molded, cone-bottom, high density cross-liniked polyethelene one piece 
seamless construction with a design capacity of I 0,950 gallons. Containerized inorganic liquids from 
WSB can also be loaded into the storage tanks using the unloading pump for tanker trucks. 
The GASVI.PM system eAeompasses all of the sHbsystems Heeded to eAstire safe aAd reliable operatioA of 
Hie proeess. The system will be iAstalled iA a bHildiAg referred to as the GASVIT™ btiildiAg. A listiAg of 
the major sHbsystems aAd the related doetimeAtatioA is iAelHded iA Table 1.1, loeated iA the baelc of this 
attaelmieAt. A brief deseriptioA of the varioHs SHbsystems is preseAted below. 

Feed PretJarntien Subsntem (CV 01): This sHbsystem reeeives v•aste eoAtaiAers H-om OHtside of the 
GASVIT™ bHildiAg aAd prepares them for feediAg iAto the GASVIT™ proeess ehamber. OperatioAs 
eoAdHeted by this system are reeeipt, iAspeetioA, HAioadiAg, sortiAg, size redtietioA, iAterim storage, aAd 
baggiAg,leaAisterizatioA. The iAspeetioA operatioAs eondHeted iA this sHhsystem are SHbjeet to the permit 
reEttiiremeAts pHrsHaAt to the Waste AAalysis PlaA (WAP). 

Feed Subsystem (CV 02): The feed stibsystem iAtrodHees feedstoek aAd additiYes iAto tho proeess 
ehamber at a predetermiAed feed rate. The followiAg foHr differeAt types of feeder are Hsed: 1) a feed 
taAklptimp assembly is Hsed to feed liEtHid/slHdge v1astes; 2) a eoAtiAuous serew feeder eEtuipped with aA 
airloek hopper assembly is used to iAtroduee solids; 3) a reduAdaHt set ofbateh feeder meehaAisms are 
used to feed pre paekaged waste eaAisters; aAd 4) glass former additiYes are metered iAto the eoHtiAt1ot1s 
solids feeder by a graYimetrie feeder Vihieh iAtroduees the material iAto the proeess ehamber. 

Preeess Chamber Subsystem (CV OJ): The proeess ehamber stibsystem is the heart of the GASVI.PM 
system, where feed materials are proeessed prodlleing syAthesis gas, a eeramie/glass produet, aAd metal. 
Two sollrees of eAergy are lltilized to proeess the feed: the DC are plasma zoAe, aAd the alternating 
eurreAt (AC) jotile heated ZOHe. The DC are plasma is ereated by applyiAg a DC poteAtial aeross the 
thTee e iAeh diameter graphite areiAg eleetrodes with a single eleetrodo at OHO polarity aHd the other two 
eleetrodes at the opposite polarity. A stable plasma are is theA formed betweeA the molteA bath aAd 
areiAg eleetrodes. The seeoAd sollree of eAergy to the proeess ehamber is supplied direetly to the molteA 
glass by way of three e iAeh diameter graphitejotile heatiHg eleetrodes Sllbmerged iA the melt. A three 
phase AC poteAtial is plaeed aeross the jollle heatiHg eleetrodes vihieh reslllts iA eurreAt flovi tiHoHgh the 
glass. The molteA glass aets as a resistor Slleh that povt'er is supplied direetly to the molteA glass. 
OrgaAie eoAstitHeAts whieh are subjeeted to the DC plasma are aAdjoule heatiAg are pyrolized aAd steam 
reformed prodlleing CO, H", HCl, aAd H.s. lAorgaHie eoAstirueAts deeompose ollides aAd dissolve iAto 
the glass phase 

Preduet Handling Subsvstem (CV 04): The GASVIT™ system prodllet haAdiiAg sllbsystem eoAsists of 
a bottom freeze vake aAd aA O\'erflow draiA ''aive attaehed to the proeess ehamber. These 
two diseharge poiAts are t1sed to remove molteA prodt1et OHt of the ehamber. The molteA prodtiet is 
potired iAto disposal eoAtainers aAd allowed to eool to a solid form. The solid form is seAt to a bt1rial site 
for fiAal disposal. 

Syngas Preeessing (CV OS, CV 06, and CV OD: The S)'llgas proeessiAg Sllbsystem employs three 
proeess stages to remove metal Yapor aAd aeid gas impurities in the S)'llgas aAd eoAvert the purified 
S)'llgas to a stable form (i .e., water aAd earhoA dim(ide). The first proeessiAg stage is a high temperature 
filter. This filter takes otit solid partietilates lea,·iAg the proeess ehamber. The seeoAd stage eoAsists of a 
sernbbiAg traiA, a mist elimiAator, aAd primary RE'.PA filter baAks. This traiA remo,'es aeid gases, metal 
vapors, aAd partietilate aAd disellarges the gas iAto the !hi.rd stage S)'llgas proeessiAg sllesystem. The tllird 
stage eoAYerts the S)'llgas iAto a stable form of 'Nater aAd earhoA dioxide aAd filters aAy remaiAiAg 

RCRAITSCA Permit Application 
Attachment ft-00 - Process Engineering Description 
For GASV/PMMWTH Building TA-14 

Revision 1 
AugitSt3!, WOlTBD 



Mixed Waste Facility 

partirnlate. Tile tllird stage eoasists of a syagas eoa,·erter aad a fiaal HEPJ'J ellareoal filter traia. Tile 
e1tllat1st for tile third stage is released to tile atmospllere. 

Sm gas Sampling Subsntem (CV 98): Tllis slffiS)'Stem eittraets a eoatiat1ot1s stream of syagas wlliell is 
anal)·zed for CO aad CO,. Signals from tile eoatiat1ot1s sampler are tised to eoatrol tile rate of steam 
additioH (at a stoiellioffietrie ratio) witll respeet to feed rate of orgaaie ffiaterial. 

CASVJTIM PFeeess Vent Subsystem (CV 99): Ft1gitive emissiOHS are eoHtrolled ey tile GASVIPM 
proeess veAt si;esystem. Tile suesystem eolleets gases from \ 'eAt liAes OH varioi;s proeess lloods aAd 
eAelosi;res wllere tllere is a poteatial for geAeratiag fogitive emissioas. Tile ·reHt gases are first filtered, if 
aeeessary, to remove dust aad partiei;lates. After iaitial filtratioa, tile veal gases are seat to a eareoa filter 
eaak to reffiove aay orgaaie vapor eoastittieats. Tile eRllatist froffi tile earnoa filters are seat to tile 
et1ildiag ¥eHtilatiOA dt1ets. 

Main Pre£ess CentFel Subsvstem (CV IQ): Tllis soosystem eAStires eompliaAee 'n<itll tile Resotiree 
CoaseP•atioA and Reeovery Aet (RCRA)/Toxie St1estaAees CoAtrol Aet (TSCA) operatiag limits imposed 
OR feed rate eoatrol and ai;toffiatie »Yaste feed GHt off (A¥/FCO) reqtiireffieats. Ceatralized eomptiter 
eoatrols aad tile prograffiffied logie eoatroller (PLC) aloag witll loeal iflstraffieHts are proYided to 
implemeAt tile eoAtrols. 

SeeenElary \l/aste Treatment Subsystem (CV 11): Seraeeer seeoAdary waste is eolleeted ia a taAk and 
proeessed tllrot1gll aH evaporator HHit. Tile distillate froffi tile e\•aporator is reeyeled eaek to tile serneeer 
for retise. Tile eoaeeatrates froffi tile eyaporator are filled iato a drnm aad seat to tile staeilization 
etiildiHg Wllere it is Slaeilized aHd SeAt !O et1riai Sites for disposal. 

Caustie AEIElitien (CV 12): Tllis stiesystem iaelt1des a et1lk storage taak wlliell reeeiYes eoneentrated 
etilk eatistie froffi iaeomiag tank trnek or etilk eontaiaers. Bt1lk eai;stie is ptiffiped to a day taHk wllere it 
is diltited aHd fed to the Serueeer HHits. 

Utilin• Subs\•stems: Tile GASVIPM system employs seYeral utility sHesysteffis to provide aaeillary 
serviee for proper operatioa of tile system. Utility st1esystems iAeltide: serviee/iastrameat air (GV 13); 
aitrogea stippl)' (GV 15); proeess 'n<ater stipply (GV 1 €i); re,•erse osmosis water st1pply (GV 17); steaffi 
(GV 18); proeess eooliag water (GV 19); aad ellilled water (GV 20). Tllese stiesysteffis llaYe a set of 
moaitors aad alarms tllat ffieastire variotis parameters regardiag tile a'•ailaeility and eoaditioa of titility 
serviees aAd si;pply. Tllese moAitors and alarms are aAAHAeiated ia tile maia proeess eoAtrol paael for 
operator aetioa. 

Cenfineffient Subsysteffi (CV 22): Tile GAS\'IPM etiildiag 't'eHtilatioH SHeS)'Steffi, referred to as tile 
"etiildiag eoafinemeat stiesysteffi," maiataias a Aegati\•e pressi;re iaside tile GASVITIM etiildiag (GVB) 
wllile proYidiag approximately 7 I 0 air ellaAges per llot1r. Tile GASVIT™ systeffi exllat1st is disellarged 
iAto tllis system. Before release to tile atmospllere, tile et1ildiAg eMllai;st is passed tllroi;gll a set of pre 
filters, HEPA filters aad ellareoal filter eaaks. 

Eleekieal Pewer E>istFibutien (CY 23): Po·Ner distriet1tioa inelt1des traasformers, motor eoatrol 
eeAters, emergeney geAerators, aAd aA t1Aiaterrt1J3tiele power stipply for Sffialler eritieal load wlliell eaAHOt 
ee off Ii Re for the I 0 seeoad geAerator start time (i.e., MPG/PLC aad eoatrol rooffi). 

Main Preeess CentFel Panel (CV 24): Tile GAS'l!PM S)'Stem tises a eeatralized ffiain proeess eontrol 
(MPG) SHBS)'Stem eAeompassiag eompi;ters, programmaele logie eoatrollers (PLCs), ProportioAal 
lAtegral Derivative (PID) eoatrollers aad otller deviees to moaitor, eoAtrol aAd alarm system parameters 
relative to operatiag limits speeified ia tile permit. 
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Building E::d1aust Monitors (CV 2S): The eonfinement system exha1o1sts to 01o1tside the GVB and is 
eq1o1ipped '<Yith radiation monitors and flov• meters. 

Building Containment Subsystem (CV 26): Seeondaf)' eontainment is inel1o1ded in the GVB to eolleet 
any potential liq1o1ids spilled d1o1riHg the handling and proeessing of material in the GVB. The seeondal)' 
eontainment is deseribed in other seetions of the permit applieation. 

Area Monitors (CV 28): Radiation air sampling stations are provided at strategie loeations in the GVB . 

1.4 CASVI'fTM System Permit Operating LimitsDescription Summary 

The MWTH Building will incorporate all systems. subsystems. and ancilliary equipment needed for safe 
and reliable operaion of the evaporation process designated as Treatment Line 500. A brief description of 
equipment, system, and subsystems included for this treatment line is described below: 

Treatment Line 500: This treatment line will use the evaporation system {TP-16). Equipment for the 
evaporation system consists of unloading pumps, basket filters, four storage tanks, evaporation feed 
pumps, two evaporators. residue pump to transfer residue/sludge to the residue/sludge storage tank, one 
residue/sludge holding tank, and ancilliarv equipment such as valves and piping. Evaporation exhaust 
will pass throu a duct heater, HEPA bank, and an activated carbon filter prior to exiting throught he main 
stack for the MWTH building. Utilitv systems for the evaporation system will include service/instrument 
air and natural gas supply. 

The proposed GASVIT™ system permit operating limits are listed in Table D 5637 in Attaehment 3 of 
this RCRfJTSCA applieation. This list is preliminary and is subjeet to ehange pending final approYal of 
the demonstration test plan. The feed eontrol and AWfCO logie are the overall safeg1o1ards of the 
GASVIT™ S)'Stem for ens1o1ring that the emissions from the proeess are eontrolled and that the S)'Stem is 
a1o1tomatieally sh1o1tdown in the e,·ent that a eritieal proeess parameter is 01o1tside of the operating range 
speeified in the permit. 

l.S Methods Far Ensuring Camf!lianee With Permit Feed Cantrel Requirements 
The GASVIT™ waste feed eontrol is maintaiHed using a eomp1o1ter/PLC to independently eontrol the 
three waste feed systems. The feed rate eontrols are depieted in P&ID dravling n1o1mber 31001 P 080 1. 
Generally, '<Yaste ""'ill be introd1o1eed to the GASVffIM proeess ehamber using either the liq1o1id feeder, the 
two bateh solid waste feeders (GV 02 CG 0230) or the eontinuo1o1s solids feeder (GV 02 f 0226). Key 
permit feed eontrol operating limits established fer eaeh of the feeder Illies are: 1) toxie metals 
eoneentration feed rates; 2) ehlorine/ehloride eoneentration feed rate; and 3) maxim1o1m total feed rate. 
GASVIPM system eontrols on these feeders are exee1o1ted by a eombination of administrati>re protoeol, 
proeess instrnmentation, and eomputer data monitoring, reeording and storage system, as deseribed 
~ 

Establisl!ieg Chlariee/Cl!laride aed Metals Caneentratiae af Feed: This feed preparation s1o1bsystem 
reeeives waste eontainers from milside of the GVB and prepares them fer feeding into the GASVffIM 
proeess ehamber. Operations eondueted by this S)'Stem are reeeipt, iRSfleetion, unloading, sorting, size 
red1o1etion, interim storage, and bagging/eanisteri20ation. The insj'leetion Oflerations eond1o1eted in this 
s1o1bsystem are administrati\'ely eentrolled to ensure that the ehlerine/ehloride and texie metals 
eoneentration of the rej'laekaged material are tied to the original waste eontainers reeeiYed in the GVB. 
The subsystem labels the repaekaged material •,yith bar eode eharts allowiHg traeking of the '<Vaste 
eharaeteristies d1o1ring the feed preparation and proeessing steps. 
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Liauid feed Central: The feed rate of liq11ids m11st be in compliance with the permit limits on 
m<11lim11m feed rate, the maxim11m allo't't'able ehlorine/ehloride fees rate, ans the maidm11m allo·>'t'able 
metals concentration in the fees. The chorine/chlorise ans tollic metals concentrations ef the feed are 
obtained by either sampling and analysis of the feed tank er by using the kHOWR characteFisties of the 
containers that were tra!lsferred to the feed tank. 0Rce the weight of chleFine aRd metals eencentratien in 
the tanl<S are knowR, the fees rate is determined b;· dividiRg the total weight ef the chleriRe/chleride and 
each tmtic metal content ill the taRk b;· the permitted feed rates. The lowest fees rate ebtaiRed from these 
calc11lations is Hsed as the basis for settiRg the maJlimHm fees rate ef the material ill the feed taRk. The 
liqHid feed rate is eo!ltrolled by a flow meter (FIT 0214) a!ld a co!ltrol Yalve (fCV 0215). O!lee the 
desired liq11id feed rate is determined, the operator sets the feed rate from the main proeess eo!ltrol panel. 
A control loop meas11res the flow rate as iRdicates by the flow meter (FIT 0214) and adj11sts the opening 
of the eo!ltrol , ·al Ye (fCV 0215). 

Ce!ltinuaus Salids feed Central: As indieated abo't'e, a set of permit operatiRg limits are imposed OR 
the maxim11m total fees rate ans the ma1dm11m fees rate of ehlorine/ehloride and texie metals eonstit11ents 
intros11ced into the proeess chamber by the e0Rtin11011s feeder. The chlorine/chloride ans to1lic metals 
coneentrations are obtaines by an inventory eontrol methos as follows: As the waste eentainers arFi'"e ill 
the GASVIT™ b11ilding feed preparation area, their identification R11mbers are 11sed to retrie,·e their 
profile data from the main data base system. AlternatiYely, an onsite sampling and analysis may be 
performed te characterize a eontainer. In either ease, data from the incoming eontainers along with a bar 
eede system are 11sed te identify the eharaeteristies ef a series ef repackages bags that are prepared after 
the req11ired sorting and size red11ction operations are completed. The bags are weighed, bar eoded, ans 
placed in a s11rge storage area. When a contin110Hs solid waste feed campaigR is desired, a series of bags 
are removed from the storage alls are placed on the feed conveyor (CV 0103). The con,·e;'er has an 
indexing drive ans the act11atioR of each indexing e't'eRt is controlled by a timer. Using a scarmer (BSC 
0222), the identification of the bags is transmittes to the MPG compliter. The compliter calcHlates the 
process time for each bag. The process time is determiRed based on the bag eharacteFistics data 
(transmitted to the comp11ter throHgh the scanner) and by taking iRto acco11nt the permit limits. When the 
control room operator aet11ates the feed start command, the feed eonYe;<er moyes an inde1l point to drop 
the first bag(s) iRte the leek _hopper leasing to the screw feeder. A position S'Niteh (ZS 0224) informs the 
eompliter that the bag has been reeeived in the leek hepper. The signal from the position switeh initiates 
a timer for the next bag feed eyent. While a bateh t;'fle methos (i.e., a combination of bag weight ans 
feed eyele time) is 11sed for ens11ring eemplianee with the permitted feed rates, the eontin11011s feeder, 
which is loeated 11nder the leek hopper, introd11ees the waste into the proeess chamber at a contiR11011s 
feed rate. 

Bateh feeder: The GASVIPM system has two bateh feeders. lH a normal bateh fees eampaign, both of 
the bateh feeders are 11sed ill an altemating mode. The permit limitations imposed on the batch feesers 
are eontrolled similar to that ef the eontin11011s feeder. first, the ehoFiRelehloride and tmlic metals 
coneentratiens of the feed are obtained b;' an iR\'entery eoRtrol praetiee as sescribes for the coRtiR11011s 
feeder. As the »vaste co!ltainers arrive ill the feed preparatioR area, their ideRtificatioR n11mber is 11sed to 
obtaiR profile data from the main data base S)'Stem. Alternatively, all ensite sampliRg and a!lalysis may 
be performes to eharaeterize a eo!ltainer. IR either ease, eharaeterizatioR sata from the ineomiRg 
containers, aloRg ·,yith a bar eode system, are 11sed to ideRtify charaeteristies ef the repaekaged batch feed 
canisters. The bar cosed eaRisters are weighed and plaees in a s11rge storage area. WheR a batch feeding 
campaign is sesired, a series of eaRisters are placed on one or both of the bateh feeder ramps. The feed 
ramps are inde1les te a11tematieally fees caRisters te the batch feeder. A timer is 11sed te ceRtrol the 
iRdeiting eycles. The time set peiRt for each i!lde1l c;'cle is iRitiates by a positieR iRsication sv«itch (ZS 
0234 and ZS 0244) loeated at the inlet of the bateh feeder. The process time for each canister (time cycle 
between caRister feed e't·ents) is calc11lated b;' the process control eemp11ter. The proeess time 
ealeHlatioRs take into aeee11Rt the feed rate limitatioRs of the permit and by 11siRg the eanister 
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eharaeteristies data (traRsmitted to the eompHter 0y seaRRer BCS 0244). The eempHter ealel:llates the 
proeess time for all of the eaRisters plaeed OR the ramps. WheR the eoRtrol room operator aetl:lates the 
bateh feed start eommaRd, the ramp al:ltomatieally advaRees the eaRisters iRto the bateh feeder at the 
ealeHlated time eye I es. If both bateh feeders are Hsed, the feeders are alternated to iRtrodl:lee eaRisters iRto 
the proeess ehamber. 

Steam feed CeRtFel: Steam is metered iRto the proeess ehamber (GV 03 Y 0301) to full)· eoRYert all 
earboRaeeol:ls waste material to S)'Hgas. The steam is eoRtrolled HSiRg a feed baek eoRtrol strategy based 
OR the eompositioR of the syRgas e1<itiRg the maiR GASVIT™ proeess ehamber. 
The ratio of the earboR m0Ro1<ide to earboR dio1tide is l:lsed as aR iRdieator for the additioR of eKeess 
steam to the proeess. WheR the stoiehiometrie ratio of steam to that of earboR is e1rneeded, the 
Rormalized ratio of earboR moROJ<ide to earaoR dio1<ide 0egiRs to deviate from a vall:le of 1.0. 

The eoRversioR of earboR has beeR preeisely eoRtrolled l:lSiRg the Rormalized ratio of CO to CO,--ffi-afl 
operatiRg GASVIT™ system. The respoRse to ehaRges iR feed rates is Rearly immediate aRd feed baek 
eoRtrol of iRpl:lt steam eorreets the defieieRey iR the relative qHaRtities of CO, to CO »Yhieh has beeR 
Yerified is a good iRdieator ofearboR bHild i:!p iR the proeess ehamber. 

The iRitial miRimHm steam settiRg is by the waste feed rate. 0Ree ""'aste feediRg has beeR established, the 
eoRtrol of the steam iRpl:lt to the proeess ehamber (GV 03 Y 0301) is goYemed solely by the ratio of 
earboR m0Ro1tide to that of earboR dioKide. If the ]eye] of earboR moRoRide falls below a level of 1 
pereeRt absoll:lte vall:le iR the proeess iR the proeess off gas, as measHred b)' gas aRalyzer (GV 08 Ae 
0350), the eoRtrol operator eaR override the aHtomatie steam flow eoRtrol (GV 03 FCV 0393) to de•·iate 
from the miRimHm rate at whieh steam is iRtrodl:leed to the proeess ehamber (e.g. , ifpl:lre soil is fed to the 
proeess GASVITTM proeess ehamber, RO steam additioR is reqHired ROT is it desired). 

Class feFmeF Feed CentFel: Glass former additioRs may be reql:lired dl:lriRg the proeessiRg of eertaiR 
wastes. With some 'Naste materials, the resl:lltaRt glass prodHet formed has properties (e.g., high '<'iseosity 
at proeessiRg temperatHres) that eaR be prefereRtially altered throHgh the additioR of glass formers. The 
glass former additioR will be a miittl:lre of ravl' materials that iR itself v1ill resl:llt iR a glass with aeeeptable 
properties. Based OR the eompositioR of the waste beiRg proeessed dl:lriRg eaeh eampaigR, the fraetioR of 
glass formiRg additiYe reqHired will be determiRed. The glass additi.,·es will Ile metered iRto the proeess 
ehamber (GV 03 Y 0301) either throl:lgh the bateh feeder (GV 02 CG 0230) or the eoRtiRHOHS solids 
feeder (GV 02 F 0220) iR eomaiRatioR with the gravimetrie additive feeder (GV 02 F 0220). To 
deterrRiRe the qHaRtity of glass former additioR reqHired, a glass sample will be oataiRed aRd aRalyzed for 
eyer)' vitrified glass eolleetioR drum prodl:leed. 

Ui Methods FeF EnsHFing Cem11lianee With PeFmit A\¥FCO ReqHiFements 

AR Al:ltomatie Waste Feed Cl:lt Off(AWFCO) logie is proYided as the overall safegHard of the 
GASVIT'" system. The AWFCO eoRtrols are depieted iR P&ID drawiRg RHmber 3100 I P 080 2. The 
AWFCO is desigRed to aHtomatieally shl:lt dowR the GASVIT™ feeders iR the e''eRt a eritieal proeess 
parameter drifts ol:ltside the Rormal 011eratiRg raRge speeified as permit operatiRg limits. The AWFCO 
sHbsystem iRtegrates key iRstrumeRtatioR from the feed Sl:lbsystem, proeess ehamber Sl:lbsystem, aRd 
S)'Rgas proeessiRg SHbS)'Stems to iRitiate a siRgle total feed shl:ltdowR to eRSl:lre GASVfPM system permit 
eompliaRee. AWFCO is tmfllemeRted 0y a eoRtroller (YN 0100) whieh is hol:lsed iRside the maiR PLC. 

AWFCO iRtreloeks are Sl:lmmarized iR Table D 5030 iR AttaehmeRt 3 of this RCRA/TSCA Permit 
applieatioR. 

1.7 Com11Iianee with OtheF PeFmit RequiremeRts 
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Ventiletien (CV 119 end CV 22): F1:1gitive emissions generated d1:1ring 'Naste feed preparation aHd 
seeoRdary •vaste haRdling operatioRs are eontrolled e)' the GASVITTM proeess YeRt s1:1hsystem. The 
s1:1hsystem eolleets veRt liHes from variotis proeess hoods and eRelostires ""'here there is a poteHtial fur 
geHeratiHg fogitiYe emissioRs. The vent liHes are first filtered, if Reeessary, to remo,·e d1:1st aHd 
partie1:1late. After iHitial filtration, the YeHt liHes are seRt to a eareoH filter eaHk to remove asy orgaHie 
Yapor eoHstit1:1eHts. The eitha1:1st from the eareoH filters are seHt to the h1:1ilding ' 'eHtilation d1:1ets. The 
RCRNTSCA permit reqtiirements on the moRitoring of this s1:1eS)'Stem inel1:1de periodie sampliRg of the 
eareoH hed effltieRts to moHitor the effeetiYeness of the heds aHd to plan their replaeemeRt hefore 
eitha1:1stion. The GVB veHtilation s1:1eS)'Stem, referred to as "IJ1:1ilding eoHfiHement stihs)·stem," maiHtains 
a HegatiYe press1:1re iHside the GVB v;hile providing approitimately 7 10 air ehaHges per ho1:1r. The 
GASVITTM S)'Stem eitha1:1st is diseharged iHto this S)'Stem. Before release to the atmosphere, the h1:1ildiHg 
eMhatist is passed throtigh a set of pre filters, HEPA filters , aRd ehareoal filter eaRlts. SiHee The 
GASVITTM system eMhatist is monitored hefure diseharge iRto the h1:1ildiHg e1tha1:1st, there are no 
additioRal RCRA/TSCA permit eoRditions applied to the eMhatist from this stihsystem 

Btiilding Exhaust Red Meniters (CV 2S): The eoRfinement system eMhatists to 01:1tside the GVB are 
eqtiipped v1ith radiation samplers and flov" meters , in aeeordaHee with the reqtiirements estahlished hy the 
Miited Waste Faeility Radioaetive Material Lieense isstied hy the \VashiHgtOR DepartmeRt of Health. 
There are no sampliRg and analytieal reqtiirements pt1rs1:1ant to the RCRA/TSCA permit. 

Building Centainment Subsvstem (CV 2(i): Seeondary eontainmeHt is inel1:1ded iH the GVB to eolleet 
any potential liqtiids spilled d1:1ring the handliHg aHd proeessing of material iH the GVB. The seeoHdary 
eontaiRment, whieh is deserihed in other seetioRs of the permit applieation, is stiejeet to the eoRditioRs 
speeified in the RCRA and TSCA permit. 

Area Meniters (CV 28): Radiation air sampling statioHs are provided at strategie Ioeations in the GVB. 
This s1:1bsystem is stiej eet to eompliaHee ·sith the Radioaetive Material LieeHse iss1:1ed hy the \Vashington 
State Department ofEeology. 

Cateh Pens: Metal eateh pans are installed beHeath eaeh of the following stihsystems to Gv 01 , 03 , 04 , 
05, Oa, 07, 08, 09, and 11 . These pans eolleet ooy material that may he released d11Fing operations. 

The pans are desigsed to ha,•e a free vol1:1me greater than the internal voltime of the eq1:1ipment. 

Table 1.1. List of key suhsystems installed in the GASVITT" b1:1ilding. 

Subs,·stem Referenee 

Pl<Q Qrawing 

G\l 0 I, Feed PreparatioR 31001 p 050 

GV 02, Feed 31001 p 050 

GJ,l 03 , Proeess Chamber 31001 p 051 

GV 04, Prod1:1et Handling 31001 p 051 

GV 05, Oa, and 07 Syngas Proeessing 31001 p 051 

31001 p 052 01 & 

~ 

Gl,l 08, S)'Rgas SampliHg 31001 p 051 
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RefeFenee 

P&IQQrewing 

31001 p 071 01 & 02 

31001 P 072 01through04 

31001 P 073 01 through 09 

3 JOO I P 074 01, 02 

31001 p 075 

31001P07601 thro1:1gh04 

31001 p 077 

31001 P078 
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Subsystem RefeFeeee 

J!R) l>fft'l'iiRg 

G:V 99, G,~,S:V!=PM Proeess VeAt 3W9l p 9§3 

G' l ... !(), GASVIT™ Proeess Feed NR 

GentroifAWFGG 

G' l ... 11 , SeeeAda!J' Waste 31()91 p 9§4 

Gll . 12, GausEie Additien 31()91 p 9§2 91 

G' l ... 13 , Sep,•iee aAa lAstFHmeAt Air 31()91 p 9~§ 

Gll . IS, f>!itrogeA Sup13ly 3W91 p 9§0 

Gll . I e, Proeess Water 31991 P 9sg 91 

g1,1 l :;z, KG. ·Water 3W9l P 9sg g2 

G'l ... 18, Steam Su1313I~, 31()()1 p ()§'.7 

Gl,1 19, Preeess GeeliAg Water 31991 P 9sg g3 

GV 2(), Ghilled Waler 31991 p ()§g ()4 

GV 22, Building GenfulemeAi 31()()1 p ()§QI & 

w 
GV 23, 151eetrieal Pe"'•'eF 9istFieutien NR 

G¥ 24 , MaiA Preeess Genlrol Panel NR 

g1,1 2§ Bui!Eling i5iEl1ausi MeAiters NR 

GV 20, Builaing GeAlaiameAt NR 

Gl,1 2:;z , BuilaiAg aHa StF11etures NR 

Gl,1 28, Area MeAiiers NR 
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RefeFeeee 

J!&ll) l>fft'l'l'iRg 

3W9l p 9:;z9 

3W91 p 9g9 91 & 92 

31991 p 9g1 

31991 p 9g2 

:31991 p 9g3 91 & 92 

31991 P 9gs 

319()1 p 9g0 

31()()1 p 9g:;z 

31()91 p ggg 91 & gg 92 

31()91 p ()89 

31()()1 p ()99 

31()()1 p ()92 91 & ()2 
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_Table 1.2 BoiliHg or sttblimatioH tomperatttres for metals, metal ehlorides, aHd metal oxides. 

Metal ~ .. ~- ~ ...... : .... -T - or .. ~ .LO n -· - - ·~· - - -
As Metal As Chlorides As Oxide ¥it H,+. 
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n . 11 · 
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a Cadmi11m ™ %() ~ &,-"1 b 
r Chromittm ~ ~ 4,00() ~ 

a beat! +,+4-0 %() WA a b 
e " ··- ~ 4-00fsi ~ --· 
~ Nfekel ~ m4l +,99() ~ b 
5 SeleHi11m ~ +wAA -1-&G a;-b;-il 

Stt¥er ~ ~ ~ a,b 
+hallittm JW m 8-A &,-"1 

R 
a Ge ~ +:P-+ WA a,b 
a Gs ~ -t-±9() 400f4) e b 

&tes 
I. From 19+3 19+0 £ditioH of CRC HaHdbook of Chemistry aHd Physies 
~- Esj deHotes s11blimatioH poiHt 
;, . Edj deHotes deeompositioH poiRt 
4. ~~A deHotes Hot a~·ailable aHd presttmed ttHstable 
3. Eaj deHotes most likely partitioHiHg loeatioH for metals; Ebj deHotes most likely partitioHiHg loeatioH 
for metal ehlorides; aHd, Eej deHotes most likely 

partitioHiHg loeatioH for metal oxides. 
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Mixed Waste Facility 

2. Process Throughput and Mass Balanee 

Input waste strams will consist of tanker truck loads received from off-site and inorganic liquids in 
containers within the MWF. The wastesteam will be placed in the four storage tanks and then fed to the 
evaporators for significant volume reduction of waste. 

2.1 feed PFepaFatien CapaeityEstimated Annual Throughput 

Approximatelv 700,000 gallons per vear of hazardous wastewater will be processed through! the 
evaporation system. Each evaporator is designed to evaporate 260 gallons per hour. 

The GASVIT™ s~·stem feed preparation s1:1bsystem is designed to prepare l 5QQ lbs. 19er ho1:1r of solid 
waste. The design basis is to 19repare s1:1ffieient material in one shift per day (fi'>'e days 19er ·.veek) for 
proeessing by the GASVIT™ 19roeess in a 24 ho1:1rs 19er day (seven days 19er week) operation. 

2.2 PFepaFed Material Surge Sterage Capaeity 

S1:1rge storage eapaeity in the GVB is provided for liq1:1id/sl1:1dge wastes and solid 'Nastes paekaged in 
eanisters and bags. The design s1:1rge storage EJ:Uantities for eaefi Hnit are as follows: 

LiEtHid/slHdge: 375 gallons 
Selid waste paekaged en eanisters and bags: 
RCRA ""'astes: l22Q e1:1bie feet 
PCB waste: 48Q eHbie feet 

2.3 GASVIT Unit I PFeeessiag Capaeity 

The GASVl1™ proeess is designed for a nominal eaJ9aeity of35Q lbs. 19er hour. Mai<im1:1m and minim1:1m 
tfirougfip1:1t \'aries with waste eomposition. The design range Yaries from 9Q pereent inorganie and l Q 
pereent organie to 9Q pereent organie and lQ 19ereent inorganie, witfi an a>rerage of 6Q pereent inorganie 
and 4Q 19ereent organie. Gas handling eaJ9aeity limits the proeessing rate for high organie ·.vaste, whereas 
melting (thermal energy flHx) ea19aeity limits the 19roeessing rate for fiigfi inorganie waste. The assumed 
waste proeessing rate is 25Q lbs. 19er hour for the 9Q 19ereent organie 'Naste stream, 35Q lbs. per fio1:1r for 
the 4 Q 19ereent organie waste stream, and 5QQ lbs. 19er fio1:1r for the lQ 19ereent organie waste stream. 

2.4 Mass Balanee Caleulatiens fer Design Ceeditiees 

Tables 2.1 2.6, loeated at the end oftfie Confidential B1:1siness ffiformation (CBI) ,·ersion of this seetion, 
provide results of a mass balanee model developed for the GASVIP" proeess. N1:1mbers shown in the 
eolumn headings of these tables refer to the nodes in the b1:1siness eonfidential 19roeess and 
instrumentation drawings enelosed in Attaefiment 7. The model is 19resented in this seetion for high (9Q 
pereent), average (4Q 19ereent), and lo·"" (IQ 19ereent) organie eontent waste streams. The v1aste 
eompositions used in the model are based on reported in,·entories~ for mi1<ed wastes at Hanford. The 
waste streams ass1:1med are eonsen•ati,·e in their inteFJ9retation of tile eiEpeeted ""'astes to be treated in the 
PEeoS Mixed 'Naste faeility. This is esreeially true for the radionuelides. Destruetion and remo•ral 
effieieneies for eaefi Hnit oreration in the model are based on rroeess ei•rerienee, "'ender information, and 
tfiermodynamie modeling. These val1:1es ·,yill be verified or modified d1:1ring demonstration testing. Two 

! Plaee, B.G. !996. Le"· Lei-el Mixed Wtts1e Themu1/ Tree tmelli Teehniee[ Bdsis Reped WC 80 W'>4'> ES 004. 
Westinghe1tse Haafenl Cempaay. 
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Mixed Waste Facility 

sets of tables are pro~·ided for eaeh of the three waste streams modeled. The first table of eaeh gro11p 
(Tables 2.1, 2.3 , alld 2.5) eolltaills the mass flow rates of solids alld gases for eaeh major proeess stream. 
The stream ll11mber listed for eaeh 11Rit operatioR is eoRsisteRt with the proeess flow diagram s11bmitted 
with this doe1:1meRt. All flow rates are iR kg./ho11r, e1Eeept for the radioR11elides that are ill Ciiho11r. The 
seeolld table of eaeh gro11p (Tables 2.2, 2.4 , aRd 2.6) eoRtaiR e)(peeted eolleeRtratioRs of solids alld gases 
ill all of the major gas streams. All eolleelltratiolls are in mg/m', ell:eept for the radioR11elides that are iR 
Giffli". The res11lts of the mass balallee model illdieate that release ofRCRA metals, radioR11elides , 
partie11late, aRd llmcio11s gases from GASVITTM sho11ld be well below regHlatory limits. 

2.S Mass Balanee Caleulatiens Hir Demeestratien Test Runs 

Mass balanee eoRditioRs for the demollstratioll test r11lls are pro~·ided alld illel11ded ill tables 2 3, 2 4, alld 
2 6, fo11Rd ill the CBI versioR of this seetioll. Tl1e estimated aRR11al quaRtities are preseRted iR table 2.5 ill 
Attaehmellt 5, waste stream 500. 

3. EQUIPMENT DESCRIPTION 

3.1 Subsystem CV Ill, Feed PreparatienEV A PORA TION SYSTEM (TP-16) 

1. General Function 

The function of the feed preparatioll subsystem is to reeeive, iRspeet, sort, size reduee, repaekage alld 
temporarily store the iRput vi'astes as Reeded for proeessiRg b1· the GASVJ"fTM systemevaporation svstem 
(TP- 16) is to reduce the volume of hazardous wastewater and concentrate waste constituents (e.g. metals. 
inorganic salts) into residues for additional treatment in the STB or to dispose of off-site. 

2. Reference Documents 

Process Flow Diagram: See drawings 31001 -P-050 in Attachment RR of the Permit. 
Piping and Instrumentation Diagram: See drawings 3100l -P-071 -01, allti-02. and 03. 
General Equipment Lavout: See drawing 31001 - M-100 (Sheet 4) in Att. RR of the Permit. 
Key Components List: See Table ~D-2 5 in Att. MM of the Permit in tl1e equipmeRt alld 

illstrumellt list ill Attaehmellt 9. 
Key Components Technical Specification: See the technical specification package eRelosed in 

Attachment 9WW. 
Key Control Devices: See Table ~D-2-5 in the eq11ipmellt alld illstr11mellt list in 

Attachment 9MM of the Permit. 
Instrument Data Sheets: See the technical specification package that is ellelosed in Attachment 

9WW. 
Interfacing Subsystems: GASVIT™ proeess vellt subsystem (GV 09); feed s11bsystem (GV 

02); GASVIT™ maill eolltrol subs1·stem (GV IO)Low Capacity Mixer (TT-02); In-Container 
Mixer (TT-03) locatd in the STB building. 

3. Equipment and Process Description 

Evaporation system {TP-16) will consist of unloading pump (P-100). a second pump (P-200) to pump 
only if filter basket(s) is clogged, two filter baskets <BF- I 00 and BF- I 01 ). four storage tanks (each 
approximately I 0.950 gallon capacitv. two feed pumps to evaporators (P-300 and P-400), two evaporators 
(WWE-01 and WWE-02). two residue pumps (P-500 and P-700). one residue storage tank (T-105), one 
residue transfer to containers) pump (P-600). and associated piping. instrumentation, and controls. 
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TP-16 process will receive generally agueous inorganic wastewater which may have trace amoOunts of 
organics. Ost of the input waste will be brought in tanker trucks from off-site generators. A small 
amount of containerized inorganic agueous wastewater from WSB storage area will also be managed in 
the evaporation system. Wastewater will be unloaded into four storage tanks that will run through filter 
baskets from where it will be fed into one or more of the storage tanks. Depending on the amount of 
solids in the wastewater. the filter baskets may be bypassed. Residues from the evaporators will be 
pumped into the residue/sludge storage tank {T-105). This residue will then be pumped into containers 
for further treatment in either the Low Capacitv Mixer (TT-02) or the In-Container Mixer (TT-03) 
systems located in the STB building or disposed of off-site. 

Hazardo11s wastes, ffi both liq11id/sl11dge aHd solid foFHI , will be reeeived at the Miiled Waste 
Faeilil)· for treatmeHt. UpeH arrival at the faeility, the eoHtaiHers will be iHspeeted aHd aeeepted/raj eeted 
as deseribed iH the waste aHalysis plaH ('NAP) preseHted if! SeetieH C. These iHeomiHg 'Nastes will 
eoHtaiH or will be s11speeted of eoHtaiHiHg, PCBs, RCRA DaHgero11s Wastes (as defiHed iH WashiHgtoH 
AdmiHistrative Code, WAC 173), aHd radioaetive eoHtamiHatieH. UpoH eompletiHg the reeeiYiHg 
iHspeetioH, the iHeomiHg waste eoHtaiHers will be traHsporteEi to either storage, stabilizatioH or the GVB. 
'.Vastes ha,·iHg a PCB eoHtamiHatioH above the ei<empt eoHeeHtratieH limits llHEior TSCA aHEi WAC will 
Hot be forwarEied to the stabilizatioH bt1ildffig (STB) aHEi will be plaeeEi either iH the storage area or sef!t to 
the GVB for treatmeHt. 

GeHerally, liq11iEi/sl11Eige •.vaste will be traHsporteEi, reeeiYeEi, aHEi stored iH Eirt1ms, fie biHs or 
overpaeks . (e.g. a ear eO)' plaeeEi iH af! O\'erpaek filleEi with Yermiet11ite) . Solie '"''aste v1ill be reeeiYeEi iH 
Eirnms or boxes. 

The 13roeess flov1 for the feed preJ3aratioH SHesystem (GV 01) is based OH eam13aigH 13roeessiHg. 
EsseHtially, this meaHs that 13roeessiHg 'Nill be EioHe iH a bateh eem13rised of se,·eral eoHtaiHers that have 
similar reqt1iremeHts with respeet to: I) worker safety 13roteetioH; 2) waste eom13atibility; 3) peffflit 
eom13liaHee; aHd 4) waste proeessiHg effieieHey. 

The first 13reJ3aratory steJ3 for all eoHtaiHers eHteriHg the GVB is ffis13eetioH. The eoHtaiHer key 
13hy'Sieal Eiata (e.g . .. veight, size, aHEi eoHfigllratioH) will be eheekeEi agaiHst the eoHtaiHer 13rofile Eiata iH 
the maiH plaHt iHYeHtory eeHtrol eompllter system. AH)' farther deeisioH OH eoHtaiHer sampliHg aHEi 
analysis will be bases OH the eriteria deseribeEi iH the GASVI'fTM WAP. Wastes follHEi aeeeptable will be 
releases to the Hext step of the 13reparatioH while llf!aeeeptable waste will be immeEiiately forwarded to a 
13reEieteFH1iHeEi area elearly markeEi as "RajeeteEi CoHtaiHers." ProeeEi11res aHEi 13rotoeol for haHEiiiHg 
rejeeteEi eoHtaiHers is EiefiHeEi iH the WAP. 

LiqlliEi waste eoHtaiHer iHspeetioH will be eoHEilleteEi iHsiEie a hazarEiolls materials (HAZMAT) 
eHelos11re (GV 02 Z 0202). A hood, 13rovideEi iH the HAZMAT eHelosllre for liqlliEi waste iHspeetioH, 
eaptllres aHy orgaHie >rapers that might esea13e the eoHtaiHer dllriHg the eoHtaiHer opeHiHg aHEi iHs13eetioH 
proeess. Selia waste eoHtaiHer iHspeetioH is eoHEilleteEi llHEier a similar hood (Z 0110), ellt olltside the 
HAZMAT eHelosllre. fllgitive emissioHs or dllst that may be releases dllriHg the eeHtaiHer iHspeetieH are 
eaptt1reEi aHd forwarEied to the GASVITTM 13roeess \'eHt system (GV 09). 

CeHeiHEiiHg iHs13eetieH, liqlliEi wastes will be forwarEieEi to the I iqHiEi feeEier (refer to SHBS)'Stem 
GV 02 01 ). LiqlliEi wastes arriYiHg at the GVB iH aH everpaek eeHtaiHer will reqllire e13eHiHg the 
O\'erpaek eap, removiHg the liqllid eoHtaiHer from the eYerpaek, aHEi J30 llriHg the liqlliEislslHEige into a 
fllHHeleEi eeHtaiHer (GV 02 C 0211) that is temporarii)' stored iH the liqllid fees HAZMAT eHelosllre 
(GV 02 0202). Before eeHsoliEiatiHg two or mere liqllids, all 13re ealltioHaF)' aHd safety measllres 'Nill be 
iHstitllteEi to eHsllre vl'aste eempatibility of the liqlliEi wastes. After removiHg the liqlliEi eoHtaiHer, the 
everpaek, llSllally filled '<Yith absorbeHt material (e.g., veffflielllite), will be seHt to the feed pre13aratieH 
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area (GV GI) aad staged for proeessiag. ill this area the absorbeat material will be removed from the 
o\·eFJlaek, plaeed ia bags (C GI G2), plaeed OH a weight seale (We GI 14), aad labeled with weight aad 
waste profile iHformatioa. CoataiHer labeliHg will be dise11ssed later ia this seetioa. 

After solid •.yaste eoataiRers are iaspeeted aad aeeepted for proeessiag by the GASVIT™ system, 
the)' are seat to OHe of the two sortiag devises: A) a sortiHg box (Z GIG7) or B) a sortiag table (Z GIG5). 
PCB eoatamiHated wastes geaerally greater thaH eilempt limits will be seat to the sortiag boiL All other 
•;,·astes will be seHt to the sortiHg table. 

Sartiag Bax: The sortiHg BO* (Z GI G7) is a totall)' eHelosed ho11siag eqttipped with a eoHfiHemeat 
S)'Stem that maiataiHs a slight Hegati\'e air press11re iHside the ho* with respeet to the pressttre ir1 
the immediate eilterior airspaee. Solid "rnste eoHtaiaers, geaerall)' 55 galloR drums, are rotated 9G 
degrees aHd horizoHtally eoHHeeted to the sortiHg bmL A staadard iadttstr)' air loek is 11sed to 
maiHtaia airspaee eoHfiHemeat. 0Hee the eoataiaer is positioHed aext to the sort bo1l iHlet port, 
the eoataiHer lid is removed aHd dropped iHside a bag. The sortiHg box ialet port is thea opeRed 
aad the solid waste is emptied iato the sortiag bo1L Large RCRA eoHtamiaated metals are 
removed aRd plaeed ia a metal eolleetioH dr11m (C GIG8) loeated 1rnder the sortiRg box (Z GIG7). 
\l/hea the metal eolleetioa drum is fall, it is eapped, weighed, labeled, aHd ferwarded to the STB. 
PCB eoHtamiHated metal pieees are plaeed iato eardboard bateh feed eaHisters (C GIGe). If 
aeeded, PCB metals are size red11eed so that HO PCB metals are seRt to the STB. The remaiaiHg 
waste objeets are plaeed iRto separate batell feed eaRisters (C GIGe). All filled eaaisters (C GIGe) 
are eapped aRd removed from the sort box, also 11siag aa iad11stry staHdard air leek ehaHge 011t 
proeed11re. The filled eoataiaers are immediately 'Neighed and labeled with a bar eode S)'Stem 
eoHtaiHiHg waste profile eriteria. Speeifies regardiHg eoHtaiHer bar eode labeliHg 'Nill be 
dise11ssed later iR this seetioa. The eoHtaiRers are theH ferwarded aRd staged as feed thro11gh the 
bateh feeder (refer to s110system GV G2 G3 iH seetioH 3.2.3). 

Sorting Table: The sortiHg table is eq11ipped with a veated hood (Z GI G4). The hood eolleets 
fugitive emissioas aad d11st geRerated d11riag '<vaste sortiRg operatioHs (see s11bsystem system GV 
G9). The sortiag table operatioH is similar to the box sortiRg operatioa. First, metal pieees aot 
s11itable fer proeessiHg by the GASVJPM ehamber are remoYed and plaeed iH a metal eolleetioH 
drum (C GIG9). WheH the metal eolleetioa drttm is fall , it is eapped, weighed, labeled, aad seat 
to the STB for treatmeRt. Solid waste objeets that eamiot be shredded, are paekaged ia bateh feed 
eaHisters (C GIGe) as iH the seetioa above. Solid waste objeets eapable of shreddiag aHd feediag 
as e0Htia11011s solid feed are plaeed OH aa eHelosed eoaveyor (CV GI G3) aad rottted to the 
shredder (SHR GIGI). 

The shredder (SHR GIGI) reeeives solid waste from the iReomiag eOH\'e)'Or aad redliees the solids to a 
pre seleeted size (lis11ally 2 iHehes). The shredded material falls iRto a ehlite whieh leads to a baggiag 
statioH. At this statioR, a eoHtiHliOllS bag (C GI G2) is plaeed 11Hder the ehlite aad the eh11te diseharge \'alve 
is opeHed allowiHg shredded material to fill the bag. \!/heH the bag is full to appro1£imatel)' 25 lbs., the 
ehttte diseharge gate (F'/ GIGI) is elosed. The bag is theH tied aad sealed twiee, twelve inehes apart, ettt 
eet'.Yeea the seals, aHd horsetail wrapped at eaeh stub ead. The bag is thea weighed, labeled with a bar 
eode, aHd staged fer eoatiHliOllS solid feed (refer to GV G2 G2 iH seetioH 3.2.2). 

The weighiHg statioH (Z GI 14) is aH iHtegrated 11ait eq11ipped with a weight seale (WE G 114), aad a 
eompliter termiaal, aHd a label priater. At this statioa, the weight of the bateh feed eoataiHers, bags aRd 
metal drums prodlieed dliriag the sortiag operatioas will be meas11red. The eomp11ter termiaal will reeord 
the Vi eight of eaeh paekaged material, retrieve ·uaste profile data from the maiH plaHt v;aste iHveHtory 
eoHtrol S)'Stem, aHd geHerate a bar eode strip fer affiidHg to the Hew paekage. Usiag the bar eode as aH 
ideHtifieatioH Httmber, the eomp11ter geHerates aad maiHtaiHs a reeord file for tile paekaged material. The 
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file will relate the eharaeteristies of the waste ia the j'laekage to the eharaeteristies of the eoataiaer from 
whieh the iiaekaged material was origiaated. lH additioa to the bar eode, the eomiiliter will geaerate 
eolor eoded strij'ls whieh will be affoled oaly to the j'laekages destiaed for j'lroeessiag by the GASVIF" 
system. The eolor eodiag seheme j'lrovides a Yislial iadieatioa to the Oflerator to allow seleetioa of the 
feed material eomj'lositioa for seqlieaeing aad bleadiag so that the metals aad ehloriae/ehloride 
eoaeeatratioas irnriosed b)' the GASVIPM j'lroeess iiermit eaa be met. 

frora the weighiag statioa (Z 0114 ), the bags (C 0 I 02) aad bateh feed eaaisters (C 01 Oe) will be stored 
ia a Slirge feed storage area. Tile Slirge feed storage area maiataias a eaj'laeity for bags aad eaaisters 
Sliffieieat for 4g hottr ofGASVIT™ oiieratioa based oa a feed rate of350 las./hr. 

4. Operation and Control Description 

Other operations for the TP-16 process include receiving incoming liquid waste and transferring the waste 
to storage tanks and then to evaporators. 

Receiving Incoming Aqueous Wastewater: These wastewaters will be brought in from off-site in tanker 
trucks which will be positioned in the unloading area for inspections, shipping paperwork revfiew. and 
sampling as required by the W AP. A platform may be provided at theunloading area for the sampling of 
the tanker. A small protion of aqueous inorganic containerized wastewater will also be brought in from 
the WSB storage area into the unloading station on an as-needed basis. A flexible quick disconnect pipe 
will be used to connect the tanker outlet to the unloading unlet piping after the decision to accept the 
waste is granted. 

Filtration: The wastewater may be filtered through the bag filters IBF-100 and BF-101) prior to being 
fed into one of the four storage tanks. Filter bag replacement will be prompted by the pressure indication 
gauges on the filter baskets. Spent filter bags will be removed from the filter housing and placed in 
containers for further on-site treatment in either the Low Capacity Mixer {TT-02) or the In-Container 
Mixer (TT-03) or off-site disposal. 

Transfer to Evaporators: Evaporator feed pump P-300 will be utilized to transfer wastewater from 
tanks T- 101 and T-102 while the feed pump P-400 will be used to transfer to evaporators from tanks T-
l 03 and T-104. Piping and valving is arranged in a manner to allow the wastewater from the four storage 
tanks to be introduced in either of the evaporators. 

Treatment in Evaporators: Each evaporator is equipped with PLC and operator interface panel 
indicating operational information as well as alarms. Residues generated in the evaporators are 
periodically pumped into the residue/sludge tank {T-105) from where they are pumped into containers for 
further on-site treatment or off-site disposal. 

Operating Campaign Planning: Before a "Naste eoataiaer is brottght iato the GVB feed j'lrOj'laratioa 
area, e1cteasiYe fllaHHiag aad rirOflaratioa are made to j'lroeess the waste ia a safe aad effieieat maaaer. 
Plaas req1:1ire iaeomiag .. rnstes to be j'lroeessed ia oiieratiag eamj'laigas. Geaeral gliideliaes lised for 
seleetiag eoataiaers fer aa oiieratiag eamriaiga are tllat tlleir eoateats mlist ha'ie geaerall;· similar 
eharaeteristies with resiieet to: l) j'lersoaael safety j'lroteetioa reqliiremeats (e.g. j'lersoaael j'lroteetioa 
eqliiflmeat aad airborae eoatrol measlires); 2) iiermit eomj'lliaaee restrietioas (e.g. eoatrolliag metals aad 
ehloriae eoaeeatratioas ia the feed); aad 3) j'lroeessiag effieieae;· reqliiremeats of the GAS\'lFM system 
(e.g., iirod1:1eiag a glass iirodliet that eaa ii ass Slibehaj'jter C eoatrols). Three major eategories of the 
wastes that may be treated ia a SOflarate Ofleratiag eamj'laiga are: 
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PCB eantaminated '~'astes: PCB eontaminated wastes (with a eoneentration above TSCA and WAC 
e*empt limits) will be proeessed in a separate operating eampaign aml will not be eo proeessed v;ith a 
waste elassified as RCRA "listed" ""'aste. The objeeti·1e of separate eampaigns is to ens11re that: I) 
personnel safety req11irements are adeq11ately provided d11ring the waste feed preparation steps; and 2) 
the final glass "vaste form 'Nill e*it the TSCA and RCRA S11behapter C reg11lations. In order to meet 
the eoneenff'ation limits imposed by the permit, the feeding of the waste from vario11s eontainers will 
be seq11eneed and blended, as neeessary. PCB solids and liq11ids ma)' be proeessed in the same 
eampaign. However, d11e to permitting restrietions, the liq11idlsl11dge feeder will not be operated at 
the same time as the solids eontin11011s feeder or the bateh feeders. 

RCRA Listed Wastes: To the eittent praetieal, liq11ids,lshldge and solids elassified as RCRA listed 
wastes ·.viii be proeessed in a separate operating eampaign. Unless speeified b)' the generator, listed 
wastes ·.viii not be eo firoeessed with PCBs or eharaeteristie wastes. The final glass waste from 
proeessing listed wastes will be elassified as RCRA listed vraste and ·.viii be s11bjeet to S11behafiter C 
disposal reg11lations. To fiass the fiermit resff'ietion on the feed eoneentrations, feeding of the waste 
from vario11s eontainers •.viii be seq11eneed and blended. Before ehangeover to another waste t)'Jle, the 
proeess ehamber internals 'Nill be f111shed. D11e to permitting restrietions, the liq11ids,lsl11dge will not 
be fed to the proeess ehamber at the same time that a solid material is being fed. 

Charaeteristie " 'astes: To the e1ttent firaetieal , eharaeteristie wastes will be proeessed in a separate 
eampaign. While eharaeteristis ""'astes 'Nill not be eo proeessed with a listed waste, it may be eo 
firoeessed with PCB "vastes. The objeetive is to ens11re that the final glass '""aste form will e*it the 
RCRA S11behapter C reg11lations and that it ean be disposed of in a non S11behapter C disposal site. 
As ·,yith other waste types, the feeding of the ""'aste from vario11s eontainers '""ill be seq11eneed to 
blend and eontrol the metals and ehlorine/ehloride eoneentration of the feed to a level below the 
ma*im11m feed rates allowed 11nder the permit. Charaeteristie liq11idlsl11dge and solids may be 
proeessed in the same operating eampaign b11t eannot be fed to the proeess ehamber at the same time. 

Caneentratiae Based " 'astes: Wastes that do not have a BOAT treatment standard are sllbjeet to 
sampling and analysis of the final prod11et in order to ens11re eomplianee Vlith the RCRA 
eoneentration standards. Henee, these wastes .. viii be proeessed in a separate eampaign in order to 
minimize the sampling easts. 

\\1aste Container Transfer: \!/hen s11ffieient q11antities of a giYen waste eategOI)' are available to 
s11pport one operatiRg eampaign, fork lifts or transfer earts •Nill be 11sed to ff'ansport the eontainers from 
the storage b11ilding, or STB, to the GVB feed preparation area (GV 0 I). The eontainers will be plaeed in 
their designated eitamination area. Solid waste eontainers (C 0111) will be plaeed in the eontainer 
e*amination area, direetl)' beneath the vented hood (6 0110). Liq11id waste eontainers will be plaeed 
inside the HAbMAT enelos11re (6 0202) direetly 11nder a hood in the liq11id feeder area, for e*amination. 
(See s11bsystem GV 02 01 .) 

Inspeetian: Onee in the inspeetion area, the eontainer will be eheeked b)' enterieg its identifieation 
n11mber into a loeal eomp11ter termieal eonneeted to the maie plant waste ie,•eetory eontrol S)'Stem. Upon 
entering the ideetifieation n11mber, the eomp11ter terminal displays the eontainer manifest and profile 
data. first, key flhysieal eharaeteristies (s11eh as eontainer size and weight) gi\•en in the flrofile sheets will 
be eheeked against thefiroperties of the eontainer in hand. for solid waste eontainers a seale (WIT 0111) 
is provided in the feed preparatioe area to allov" for verifieation of the weight of the eontainer. Neitt, the 
Oflerator (wearieg the appropriate personal proteetive eq11ipment [PPe]) will ens11re that the GASVIPM 
proeess vent (GV 09) is on and that air flows thro11gh the inspeetioe area hood (6 0110) to provide the 
neeessal)' eonfinement for persoRAel proteetion. Onee this is verified, the operator opens the eontainer 
and eond11ets a vis11al e*amination of the eontents aeeording to the e*amination eriteria gi·1en in the 
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WAP. If the eontaiAer properties, as obser.·ed by the operator, are ineonsistent with the data in the 
eomp1o1ter iAformation sheet, the operator will plaee the eap on the eontaiAer and send the eoAtainer to a 
loeatioA whieh is elearly marked "rajeeted eoAtainers." Rajeeted eontaiAers will be s1:1~eet to further 
eharaeterizatioA aAd aeeeptaAee proeessiAg as deseribed iA the 'NAP. If a eoAtaiAer meets the profile 
data, it will be forwarded for additional preparatioA steps as deseribed below. 

Liauid Waste Preparation: Both PCB aAd RCRA liq1o1id wastes will be reeeived at the GVB. 
PreparatioA for both types of wastes are similar aAd are deseribed belo·""· 

Bulk bi1rnid/Sludge CentaiAer Unleadieg: No major preparatioA aetiYity is Heeded for b1:1lk liq1o1id 
eoAtaiAers and, after the initial e1rnminati0As, they will be ready to be hooked Hp to the eontainer p1:1mp 
(GV 02 PMP 0203) aed 1:1Aloading operations, as deseribed iA the liq1o1id feed operation seetion. (See 
SeetioA 3.2.1.) 

Li11uids/Sludge Overpaek Unleading: Some of the liq1:1id/sl1o1dge wastes reseived by the fasility may be 
shipped iA small liq1o1id eoAtaiAers (e.g. ear boy) plaeed iA an overpaek that is 1:1s1o1ally filled •,yith aA 
absorbeet material (e.g. , vermis1o11ite). foe tltis type of waste eoAtaiAer, preparatioA will inel1o1de: l) 
plaeing the o,·erpaek ie the liq1:1id feed MAZMAT enelos1:1re (GV 02 :?: 0202); 2) remo,·ing the eap 
from the overpaek eoAtaiAer; 3) removiAg the liq1:1id bottle from the O\'erpaek; aAd, 4) po1:1riAg the 
bottle iAto a faAAeled drnm (GV 02 C 0211). Before mixing aAd eonsolidatiRg liq1:1ids from differeAt 
small eoAtaiAers, a ehemieal eompatibility ehesk »vill be performed to eAsure safe operatioA. After 
eoRsolidating eompatible liq1:1ids from several small eontainers, the eontents of the drnm (GV 02 C 
0211) will be fed to the GASVIT™ proeess ehamber. (See liq1o1id feed deseription in Seetion 3 .2. l .) 
The empty O'<'erpaek eoAtaiAiAg absorbeAt material ""'ill be seAt to the solid waste preparation area 
where the absorbeAt material will be bagged (C 0102) or plaeed iA batell feed eontaiAers (C 0 I 08) 
aAd fed to the GASVITfM proeess ehamber. Solid waste baggiAg aAd bateh feed eoAtaiAer 
preparation operations are dise1:1ssed belo'""· 

Solid ~'aste Preparation: Solid waste preparatioA eq1:1ipmeAt is designed for proeessing eash ineomiAg 
solid y;aste eoAtaiAer (C 0211) aeeordiAg to tile le·1el of persoAAel proteetioA req1:1iremeAts, the 
GASVIPM permit limitatioAs, aAd proeessiAg effieieAey Heeds. AeeordiAgly, solid waste eoAtaiAers with 
a PCB eoAtamiAatioA greater than exempt limits will be seAt to the sortiAg boll(:?: 0107). Other wastes 
will be seAt to the sortiAg table(:?: 0105). 

Sorting Box (Z 0107): A totally eAelosed glove sortiAg boll is pro,·ided fer 1:1AloadiAg, sortiAg aAd "bateh 
feed" eaAister paekagiAg of wastes eoAtaiAed iA the iAeomiAg waste drnms (C 0111 ). A typieal feed 
preparation eampaign iAvolves the following steps. first, the operator 1o1ses a dr1:1m lift de,·iee to 
positioA a \Yaste eoAtaiAer (C 0111) horizoAtally and immediately adjaeeAt to the sort boll aeeess port. 
lRd1:1stry staAdard air leek ehaAge 01:1t proeed1:1res are theA 1:1sed to exteAd sort box eoAfiAemeAt to the 
eoAtaiAer, reFAO\'e the lid of the eoAtaiAer, drop the eoAtaiAer lid iAside a bag, aAd b1o1lkhead the 
eoAtaiAer opeAiAg AeJlt to the sortiAg boil aeeess port. The veAtilatioA eoAAeetioA to the GASVIT™ 
proeess veAt sHbS)'Stem maintaiAs the eAtire eoAfiAed area at a slight Aegath'e press1o1re with respeet to 
the operator breathing area. The operator then opeAs the sort boil aeeess port aAd empties the waste 
eoAteAts iAto the gloYe boic Large RCRA metal pieees Hot s1:1itable for feediAg to the proeess ehamber 
are removed aAd plaeed iA a metal eolleetioA drnm (C 0108) loeated iFAmediately 1:1Ader the sort box. 
The filled metal eolleetioA drnm is tlleA seAt to the weighiAg statioA. Large PCB eoAtamiAated metals 
will be size red1:1eed aAd plaeed iAside the GASVJPM feed eaAisters. The operator plaees all other 
waste material iAside bateh feed eoAtaiAers. The bateh feed eoAtaiAers are eapped, remo»'ed from the 
glove box 1:1siAg a staAdard glove bag ehaAge 01:1t proeed1:1re, aAd forwarded to the v:eighiAg statioA (:?: 
0114) for weighiAg aAd labeliAg. 
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Sorting Table (Z !HOS): A heed eeyered sertiHg table is pre\'ided fer irnleading, serting, and bateh feed 
eanister paekaging ef wastes eentaiHed in the ineeming drums (C 0111). A t)'j3ieal eperatien iRYelves 
the follewiRg steps: I) the eperater briRgs a dntm er a bOJl efineemiRg '"''aste and plaees it near the 
serting table; 2) the eperater ensllres that the GASVJ'fTM preeess vent Sllbsystem is en and air flews 
threllgh the heed te earry any petential eentamiRatien away frem the eperater' s breathing area; 3) the 
eperater empties the drum er bex eentents ente the table; the operater sorts and reme·,,es large metal 
pieees net Sllitable for feeding te the preeess ehamber and plaees these metal pieees in a metal 
eelleetien drum (C 0109) leeated near the sert table; when foll , the eperater sends the metal eelleetien 
drums te the 'Neighing statien (Z 0114); and 5) the eperater serts the remaining waste material eR the 
sert table and either plaees it direetly inside a bateh feed eanister (C 0 I 06), a bag (C 0 I 02) er dltmps it 
to the inlet efan enelesed eenveyer (CV 0103) leading te the selid waste shredder (SHR 0101). 

Selia Waste Shredding and Bagging: Selid waste is earried te the shredder by an enelesed eenve)'OF 
(CV 0103). The shredder (SHR 0101) is flllly enelosed aRd eqllipped with a ventilation dltet 
eonneeted to the GASVITTM proeess \'eRt sltbsystem (GV 09) . The shredder redltees the material to a 
gh'eR size (approidmatel)' 2 inehes in diameter) whieh is eontrolled by a sereen sie\'e mollnted 
direetly beneath the s!H-edder blades. from the sereen, the shredded solid waste falls into a ehllte 
whieh is eonReeted to a bag. \!/heR the bag is fllll , the operator eloses the diseharge ehllte gate YalYe 
(F'l 0101), remoyes and seals the filled the bag, aRd plaees the bag on the weighing statien (Z 0114) . 
The bag (C 0102) is a eontiRllOllS plastie bag that seals and alltomatieally extends a new bag, thereby 
maiRtainiRg airspaee coRfiRemeRt. 

Data Reeerding and Container Mark up: A weighing station (Z 0114) is proYided to weigh and bar 
eode label the eanisters, bags aRd metal eolleetioR drums paekaged dllriflg the solid vraste sertiRg and 
shredding operatioRs. The station is eq11ipped with a seale eonReeted to a eomp11ter terminal. This 
termiRal is tied to the maiR iRYeRtory eontrol eompllter system and has aeeess to all plant waste 
eontaiHer eharaeterizatien reeords. At the weighing statien, the eperater enters the erigiHal 
identifieation Rllmber of the eontainer into the eompllter terminal. Based OR this ideRtifieatioR 
Rllmber, the compllter terminal will: I) obtain from the seale and reeord the eanister, bag, or metal 
dntm weight; 2) retrieve eharacterization data relative te the origiRal eoRtainer from whieh the waste 
origiRated; 3) 11se the retrieved data to establish a new file and an identifieation Rllmber for the 
eanister, bag, er metal dntms generated d11ring the sorting and shredding operatiens; 4) instruet a 
printer to iss11e a bar eode strip bearing a new identifieation Rllmber; and 5) assign a eolor eode strip 
for easy segregatioR of the bags and eaRisters dllriRg the feed operations. The eolor eodes will inform 
the operator as to the feed seqlleReing needed for bleRding the GASVI'fTM ehamber waste feed. The 
operator affixes the bar eode to the canister, bags, aRd metal drums. The eolor eode is affixed only to 
the eanisters and bags. (Ne eolor eode is needed for the sorted metal dntms). Neilt, the operator 
stages the eaRisters and bags iR the designated Sllrge storage area while the metal dftlms are sent to 
the STB for treatment and paekaging. The three eolor strips to be affixed to the eanister aRd bags are 
deseribed belov". 

Red: Chlorine eontent of the eanister er bag is abo\'e the permitted eoneentratioR limits and, 
henee, feeding of the eanister or bag to the proeess ehamber is Sllbjeet to blending in order to 
meet the ehlorideJehloriRe eeneeRtratioR limits of the permit. 

Blaek: Metals eoRtent of the canister er bag is aboYe the permitted eoReentratioR limits and, 
heRee, feediRg of the eaRister or bag te the proeess ehamber is Sllbjeet to bleRdiRg in order to 
meet the metals eoReeRtratioR limits of the permit. 

Green: Beth metals aRd ehlorine/ehloride eeneeRtrations are bele'"' the permitted eeReeRtratieRs 
and, heRee, bleRdiRg is not reqllired. 
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Empty eeRteiRer HeRElliRg: Empty e(mtaiHers are seHt te the empty eeHtaiHer riHse taHk system 
Jeeated iH the StaeiJizatieR St1iJdiRg. 

5. Safety Interlocks 

---Emergency Stop CE-Stop) (Tag ID: ILK-014): The emergency stop (E-Stop) is a manual push­
button located on the local control panel to permit immediate shutdown of the fued preparatieH 
Stf9Evaporation system in an emergency situation. The E-Stop actuates an interlock shutdown for both 
evaporators. serHaele (£ 01()5), the eRelesed eeRveyer (CV 0103), and the shredder (SHR 0101). 

6. Surveillance & Maintenance 

A surveillance, maintenance, and calibration event list will be provided for the key equipment and 
control/instrument device in this subsystem. The events will be based on the manufacturer's 
recommendations and will include maintenance frequency. When the facility operation is started, each 
surveillance, maintenance, and calibration event will be recorded and documented. 

A prelimiHary gt1ideliHe fur st1rveillaHee, maiRteHaRee, aHd ealieratieH eveRts relafr>'e te this st1es;·stem is 
preSeRted ee)ew. 

Weight Seale (WE 0111): Selid waste examiHatieH area, ealierated per maRt1faett1rer' s 
reeeH1H1eHdatieHs BR a EJt1arterly easis. 

Weight Seale ('.VE 0114): CaRisterieatlfdrum v.-eighiHg statieH, ealierated per maHt1faett1rer' s 
reeemmeHdatieHs eH a EJttarterly easis. 

3.2 AIR EMISSIONS 

For both worker safety and contamination control. process ventillations is established in the MWTH 
Building prior to conduction any transfer or evaporation operations. The process ventilation system 
maintains the operations area under a negative air pressure. The exhaust gases from the evaporators 
(mainly steam with a trace amount of organics) passes through a duct heater. a HEPA bank. activated 
carbon filter prior to being discharged to the atmosphere throught MWTH Building exhaust stack. 

3.3 COMPLIANCE WITH PROCESS & SAFETY PERFORMANCE REQUIREMENTS 

Each evaporator is a vendor-supplied unit provided with a PLC and operator interface panel. An alarm 
condition will appear on the operator interface panel if any of the following pre-set setpoints are 
exceeded: 

• High wastewater level in the evaporator 
• Low wastewater level in the evaporator 
• High wastewater termperature 
• High combustion gas temperature 
• Blower shut-offtermperaure 
• High differential pressure across the mist pad 

3.4 PREVENTATIVE & PREPAREDNESS PROCEDURES & INSPECTION PLAN 

Evaporation process equipment will be inspected. maintained. and calibrated. if necessary via the 
equipment manufacturer' s recommendations. 
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3.2 SUBSYSTEM CV 02, FEED SUBSYSTEM 

3.2.l Subsystem CV 02 l Liquid Feeder 

l. General Fun£tien 

Tiie liquid feeder is oRe of three feed 11Rits 11sed to iRtrod11ee liq11id aRd sl11dge ·.vaste at a eoRtrolled feed 
rate iRto tl!e GASVIT™ flroeess el!amber (see subsystem GV 03) fer treatmeRt. Tiie two remaiRiRg feed 
11eits are: eoetie11ous solids aRd batel! solids, and are deseribed ie subsystems GV 02 2 aed GV 02 3, 
resfleetively. 

2. Referen£e De£Hments 

Pre£ess Flew Diagram: See drawiRg 31001 P 050 ie AflfleRdix B aRd Attael!meet 7. 
Preeess and Iestrumeetatien Diagram: See drav•ieg 3100 l P 072 01 Hi AflflSRdiiE B and 

Attael!meet 7. 
Key Cempenents: See Tables GV 02 l Hi the eq11ipmeet aed iRstrameet list ifl Attaelimeet 9. 
Key Cempenent Teehnieal Speeifieatiens: See the teel!Rieal speeifieatieR paelEage eRelesed iR 

Attaellmeflt 9. 
Key Central De,i£es: See Tables GV 02 01 iR tl!e eqHipmeRt aRd iRstrumeRt list iR AttaellmeRt 

9" 
Centre! Devi£e Teehnieal Speeifieatien: See the teehflieal speeifieatieR paekage eRelesed iR 

AttaellmeRt 9. 
lnterfaeing Subsystems: feed preparatieR SHbsystem (GV 01); proeess ellamber subsystem 

(GV 03); GASVITIM proeess \'eflt sHbsystem (GV 09); GASVIT™ maiR preeess eeRtrels 

fG\4-01 

3. Equipment and Preeess Deseriptien 

The liquid feeder eeRsists ef a feed taRk aRd a set of redHRdaRt feed p11mps iRstalled iRside a HAZMAT 
eeelosure. A flOrtable, tep mo11eted pHmfl is 11sed fer traesferrieg liquid frem iReemiRg eoetaiRers te a 
feed tank Tile proeess flew is based OR reeei,,·ieg the ieeemieg liq11id and sludge wastes Hi 55 gallee 
drums or fle bifl eoRtaiRers. The eoRtaiRers are plaeed iR earts aRd are moved either maRHally er by a 
ferk lift truek iRte a seeoRdal)' eeRtaiemeRt veRtilated HAZMAT eRelosure (Z 202). 0Ree ie tile 
HAZMAT eRelosHre, eaeh eeRtaiRer is fitted with a sHetieR pipe aRd a eoetaiRer p11mp (PMP 0203). 
Next, tl!e liq11id is p11mped iete the feed tarnE (TK 0205) aed the feed taek mixer is turned ee to bleed the 
liquid iRte a uRiform eoRsisteeey. A straieer (ST 0204) is mo11eted at the diseharge efthe eoRtaiRer 
pump te remeve solids frem the liq11id •uaste te a\•eid eloggiRg the Rozzles aRd small flifliRg dewRstream 
ef the liquid feed pumflS. SpeRt sl11dge filters are remo\•ed frem tile filter heusiRg, plaeed iR a eubie feet 
eaRister, aed staged as feed fer the selids bateh feeder. (This is further dise11ssed ie other parts of tllis 
seetioe.) Nee13um13able sl11dges aed lig11ids will be abserbed witll dry media aed eaekaged fer feediRg 
threugh the eeRtiRueus feed (QV 02 02) er tl!e bateh feed (QV 02 03) systems. 

Befere feediRg liqHid te the flFOeess ehamber, the feed pump diseharge YalYes are lieed Hp ie a re 
eireulatieR mode aRd the feed pump (either PMP 0209 or PMP 0210) is turned eR te re eireHlate tile 
liq11id threugh the disellarge pipiRg aed baek iete the feed taek. At this time, a grab samflle ma)' be takeR 
frem a sa&:ple port (V 02036) and aealyzed to eeefirm that the waste falls withiR the givee proeess 
g11ideliees. WheR all feed eoRditioes meet the required speeifieatieRs and wlieR the preeess ehamber 
eoRditioRs are withiR tl~e speeified limits, tl!e waste feed eut eff Yalve ('fV 021 €i) is epeRed te re,·ert the 
flew from the reeireHlatioR te the feed mede. WheR the feediRg eperatieR is to be stopped, the feed e11t 
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off(FV 02le) is 13laeed iR the elosed 13ositioR aAd the liq11id is allowed to re eirrnlate. At this time the 
feed 1311m13 (either PMP 0209 or PMP 02 IQ) eaR be t11med off, if Aeeessary. 

The HAZMAT mod11lar eAelos11re (Z 0202) flFO\'ides for both liq11id eoAtaiAmeAt aAd airs13aee 
eoAfiHemeAt. All 013erati0As where ·;;aste feed may be e1t13esed to the eAviroAmeRt vrill be e0Ad11eted 
iAside the YeAtilated HAZMAT eAelos11re. AdditioAally, safet)' iAterloeks are designed iAto the system to 
both mitigate aA eAviroAmeAtal release aAd te eAs11re worker safety iR the e\'eRt of a leak, a s13ill , or 
veAtilatioR fail11re. These safety featHres are dise11ssed iR farther detail later iR this seetioH. FiAally, all 
the liq11id waste pipiHg ro11ted 011tside the eeHtaiAmeAt area is eoaxial (de11ble eeHtaiHed). This iHel11des 
the 13i13iAg from the liq11id taAk te the proeess ehamber. 

4. Ojleratian and Central DesHijltian 

Filling the Feed l\'lixing Tani<: Prior to eoHd11etiAg liq11id waste feed eperatieHs, veHtilatioH to the 
med11lar HAZMAT eHelos11re m11st be established. The YeAtilatioR system of the b11ildiAg maiAtaiHs 
the eAelos11re at a Aegative press11re relative to the GVB eAvironmeAt. A flasfiiAg alaFlft light (PDAL 202) 
at the eatraHee to the eAelos11re is aet11ated by a differeAtial press11re moAitor (PDI 202) aHd 'Nams the 
operator Rot to enter the eAeles11re wfieH a Hegative press11re has Rot yet beeH established. 

Liq11id waste eeHtaiHed iH drams er flo·"' biHs is maH11ally plaeed OH the feed seale aHd weighed. The 
serial H11mber aHd meas11red weight of the dram is reeorded by the operator. The maiH PLC/eomp11ter 
also reeords the dram weight based eH aHalog signal iHp11t frem the traHsmitter (WIT 01 0111). 

A eoHtaiHer p11mp (PMP 0203) is iHserted iAto the dram. Befure startiHg the p11mp, the plaRt operator 
reads the feed taHk (TK 0205) le¥el gat1ge sight glass. A high le,·el eoHditieH iH the taHk pre¥eHts the 
eoHtaiHer p11mp from beiHg started. The operator starts the eoHtaiHer p11mp 11siHg the fiaHd switeh (HS 
0203) at the liq11id feeder Joeal eoHtrol panel. AH air soleHoid valve (FV 0203) opeAs aHd Sliflplies air te 
the p11mp. Air is s11pplied to the eoHtaiHer p1101p HHtil either the dram is empty er the desired level iR the 
mixiHg taHk is reaehed. IA either ease, the ejlerator thOH see11res the p11mp. The high leYel alaFffi 
iHterloek (LAH 0205) will see11re the eoHtaiHer p11mp a11tematieally if the Je.,·el iH the taHk exeeeds a pre 
set maxim11m ''al11e. 

Mixing the Liquid Feed: After the miitiHg taRk is foll, the liq11id waste is bleAded to a 11AifuFffi 
eoAsisteHey before it is seAt te the preeess ehamber. The mixiHg taHl< is a ' 'eHdor famished paeked 1rnit 
with b11ilt iH mile er aHd waste feed p11mps. The motor fur the miiter (MX 020e) is air operated aHd is 
aet11ated by a serviee air flew valve (FV 0200). 

Reeirrnlating the Liquid Feed: After the mixiHg proeess, the liq11id waste is passed tffio11gh a re 
eire11latieH loop begiooiHg at the liq11id feed miiciHg taHk (TK 0205) aHd reeyeled baek to the same taHk, 
'<'ifleH the liq11id feed 6\lt eff vaJ,•e (fl/ 21 e) is iH the elosed pesitieH. To iHitiate re eire11latioH, the liq11id 
feed e11t off\•alve FV 21e is plaeed iH positioH. At this poiHt, OHe of the feed f!Hmps (PMP 0209 or PMP 
0210) is started from either the liq11id feeder loeal eeAtrol paAel or the PLCfeemp11ter eeHtrol paHel. (The 
p11mps are red11HdaHt !!Hits and OHi)' oAe p11mp will be 11sed at aH)' gi\•eH time.) 

Feeding Liquids ta the Praeess Chamber: WfieH liq11id feed proeessiHg is desired, liq11id feed to the 
proeess efiamber is iHitiated by toggliHg the ·uaste feed e11t eff ¥alve (FV 21 e) switefi to the proeess 
ehamber feed pesitieH. PLC programmiHg aHd physieal iHterleeks referred to as A'.1/FCO (see s11bsystem 
GV I 0) will epeH the AWFCO vah•e (FV 02 le) aHd f!ermit waste feed te the f!FOeess efiamber OHi)' wfieH 
the eoHditioHs iH the proeess efiamber are ·uitfiiR their speeified limits. 
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Setting Feed Rate: The liq11id feed rate is set by plaeiHg the flow eoHtrol switeh (PID eoHtroller [fC 
0215]) at the desired flow rate. A sigaal from this switeh will opeH the flow eoHtrol valve (fCV 0215) 
aHd the flovi meter (FIT 0214) "viii meas11re the flow thro11gh the feed pipe. The flow eontrol loof! will 
mod11late the Of!ening of the eoHtrnl valve (fCV 0215) aeeording te the flow rate set poiHt. 

St01111iHg Lia11id Feed: Tke flow may be stOflfled at an)' gi,·en time by fllaeing the feed e11t offyalve 
(fV 021 a) switeh in the elosed positioH frnm the eoHtrnl paHel. ln additioH, a low le;•el eeHditioH (LAL 
0205) in the feed tank (TK 0205) a11tomatieally reverts the 'Naste feed e11t off valYe to the elosed flBSitien, 
see11res the Of!erating feed flllmfl (PMP 0209 aHd PMP 0210), and Hetifies the Of!erater with a warning 
light aHd hem OH the loeal proeess eoHtrol flaHel. 

S. Saf.ety lnterl0el1s 

E:mergenev Stop CE: Stop) (Tag ID: ILK 003): The emergeHey stop (E Stop) is a man11al p11sh 
b11ttoH loeated OH the loeal eoHtrol paHel to peFmit immediate sh11t do·.vH of the liq11id feed system in an 
emergeney sit11ation. The E Stop aet11ates an rnterloek sh11t dovin frnm the PLC/Comj'l11ter fur the 
eontainer p11mp (PMP 0203), the liq11id feed tank mixer (MX 0200), and the liq11id feed p11mf!S (PMP 
0209 and PMP 0210). The E Stop also sets the waste feed flow eontrol Yah•e (fCV 02 I 5) to the elosed 

fl0Sitie&. 

AWFCO (Tag ID: ILK (107): See s11bsystem GV 10 

a. Preventatiw and Preparedness (P&P) Proeed11res and lnspeetion Plan 

A s11rYeillanee, maintenanee, and ealibration event list will be provided fur the key eq11ipment and 
eontrol/instrnment de»•iee iH this s11bsystem. The events v1ill be based on the man11faet11rer' s 
reeommendations and will inel11de maintenanee freq11ene)'. When the faeility Of!eration is started, eaeh 
s11rveillanee, maintenanee, and ealibration e'i ent will be reeorded and doe11mented. 

A preliminarJ' g11ideliHe for s11p,•eillaaee, maiHtenanee, and ealibration e\•ents relative to this s11bsystem is 
presented below. 

S11P>'eillanee aeti'fities will eneomf!ass inSf!eetion of the tanks leYel meaSHrement instruments and feed 
p11mp seals on a menthly basis. 

All piping and ·1al·re eonneetions will be inspeeted on a 'Heekly basis to ens11re leak tightness . 

Liq11id feed flovl meters and tank level meas11rement instraments will be ealibrated aeeording to the 
maH11faet11rer' s reeommendations. 

The press11re relief valves will be inspeeted aHHually and will be rej'llaeed onee every year 'Hi th new or 
reeonditioned relief 'fah·es. 
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Tsnl< Flushing: The feeEI tllfll( a11EI j'lij'liag .. ill Ile ri11seEI f!erieElieall) fer mai11te11a11ee er a•·eiaa11ee efeustemer 
waste ee mingliag. Riasing is aeeemfJlisheEI ll)· the fellewiag metheEI: First, a Elrnm er fle ain iilleEI with riase 
water is areught te the HAZMAT auilEliHg. The riase water may aeeEI te eeHtain a11 ergaaie elea11er (Kerese11e, 
TSP) to assist iR the eleaHsiHg of the taflk aRd flifliHg. Neltt, the eoRtaifler flHHlfl (PMP 0203) is fitted 
OH the eoRtaiRer OHtlet a11d the fll:lmfl is t1:1med OR to iRtrod1:1ee riRse 'Nater i11to the feed taRk. At the 
same time, the taAk milter (MX 0206) is tl:lmed OR to agitate the feed taRk eoRteRts. WheR s1:1ffieieRt 
riRse water has beeR iRtrod1:1eed iRto the taflll, the eo11taifler fll:lfflfl (PMP 0203) is sto1313ed. To em13ty 
the riRse water 01:1t of the taRk the waste feed eHt off \·alve (FV 0216) is elosed aRd the feed fll:IFAfl 
(either PMP 0209 or PMP 0210) is started iR order to re eire1:1late the taRk eoRteRts. The riRse water 
will fl1:1sh the 13ifle liAe while beiRg re eire1:1lated. After a flOriod of BflflFOJ<imately fiw miR1:1tes, the 
flHsh water is ready f.or flFOeessiRg iRto the flreeess ehaFAber. FeediRg of the ri11se "vater to the 
flFOeess ehamber is aeeoFAfllished ifl the same maRf!er as feediRg liEt1:1id waste, whieh ""'as flrevioHsl)· 
deseribed. If riHsiRg of the tanks is aeeOmfllished d1:1riRg fleriods ""'heH the 13roeess ehamber is 
1:111aYailable, the ri11se water eaR be stored iH a dFHm or flo bill eoHtaiRer by 13laeiRg the re eireHlatiofl 
Ii Re valYes so that the ri11se 'Nater flovls to a dFHm or flo bi11 throHgh the diseharge valve (V 0203 6). 

StniHer Clean out: The strai11er (ST 0204) will ee eheeked at the begiRfliflg af!d ef!d of eaeh feed 
eamflaigH. If Reeessary, the straiRer will be elea11ed aRd aH)' slHdge reFAoYed froFA the straiHer will be 
fllaeed i11side a bateh ea11ister a11d will be flFOeessed ifl the 13roeess ehamber. 

3.2.2 Subsystem CV 02 2, Coatieuous Solid Feeder 

1. Geeeral Fueetioe 

The eo11tiR1:101:1s solid feeder (GV 02 2) reeeives waste (geHerally orgaHie) that has beef! 13resorted, 
flaekaged, aHd labeled if! the feed flreflaratioH s1:1bs)·stem (GV 01) aHd iHtrod1:1ees the flaekaged v1aste bags 
iHto the flroeess ehamber (GV 03) at a eoHtrolled feed rate 

2. Ke~· Compoeeets 

Proeess Flow Diegrem: See drawiRg 31001 P 050. 
Proeess eed IHstrumeetetioe Diagram: See drawiHg 31001 P 072 02. 
Key Compoeeets: See Table GV 02 02 ifl the eq1:1i13meflt af!d instrnmeflt list. 
Key Compoeeet Teeheieel Speeifieatioes: See the teelmieal s13eeifieatiofl flaellage eHelosed ifl 

Attaehmeflt 9. 
Key Coetrol DeYiees: See Table GV 02 02 ifl the eEtl:liflmeflt aHd iHstFHmeflt list. 
Coetrol De\•iee Teeheieel Speeifieatioe: See the teehHieal Sfleeifieatiofl flaekage eReloses ifl 

Attaehmeflt 9. 
leterfaeieg Subsystems: feed flre13aratiofl sl:lbsystem (GV 0 I); flroeess ehamber SHbsystem (GV 

03); GASVIT™ flFOeess Yeflt sl:lbsystem (GV 09); GASVITTM maifl 13roeess eoHtrols (GV 10). 

3. Equipmeflt end Proeess Deseriptioe 

The eoHtiflHOl:IS solids feeser s1:1bsystem eoHsists flrimarily of aH eRelosed eoHYeyor (CV 0223), a ho13fler 
(H 0224), a HitrogeH fl1:1rged airloek (AL 0225), a solids feeder elttrnder (F 0226), af!d a flH* assitive 
feeder (F 0220) that iHtrod1:1ees rav" glass f.orms to the flFOeess to eHs1:1re a leaeh resistaflt 13rod1:1et. \Vhefl 
iRitiatiHg a eoRtiRHOHS solid waste feed eamflaigH, a series of13lastie bag waste eoHtaiHers (GV 01 C 
0102) are takefl from the s1:1rge storage area (see s1:16system GV 01); bar eode seaHHed to sefifle aHd log 
the eoHtaiHer vfaste FAake1:113 alls eoHeeetratioHs; alls fllaeed OH the feed eoRYeyor (CV 0223). The 
eoRveyor is eqHiflfled with af! iHdeltiHg drive that dro13s oHly oHe eoHtaiHer 13er e\'eflt. The aetHatiofl of 
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eaell iHdexiag e>•eat is eofltFolled ey a timeF (YK 0223). Tlle waste eoataiaeFs fall iflto tlle lloppeF (H 
0224), tllro1:1gll tlle HitrogeH p1:1Fged airloek (AL 0225), leadiHg iato tlle solids feedeF extrndeF (f 0220). 
Tlle seaHaed iHfoFFRatiofl is traasmitted to tlle maia proeess eoatrnl eomp1:1teF, by 'Nay of tlle eaF eode 
seaHHeF (BCS 0222), afld is 1:1sed to eale1:1late tlle pFoeess time foF eaell bag. Tlle prneess time is 
deteFFRiHed based OH tlle eag ellaraeteFistie data (seaIIBed iHfoFFRatioa: e.g. weight, make1:1p, 
eoHeeHtratioHs, ete.) aad ey settiflg a feed rate that is eompliaHt 'Nita peFFRit maxim1:1m limits. As tlle 
eoaveyoF iHdexes to drnp a siagle eag iflto tlle lloppeF, the positiofl switell (ZS 0224) eoafiFFRs that a aew 
eag llas beeH drnpped, aad s1:1eseq1:1eHtly iHitiates a timeF foF tlle Heirt bag feed eveHt. E:sseHtially, tlle rate 
of feed is eoatrnlled b)' meas1:1FiRg tlle eoHeeRtFatioRs of eoRtrnlled mateFial (i.e., eRloFiRel ell lo Fide aRd 
metals) ifl eaell bag aHd Yal)'iRg tlle time iHdex betweea waste eags, aeeoFdiagl)'. 

A e1:1t off isolatiofl Yalve (fV 0228) is plaeed immediately dowRstream of tlle feeder eirtruder to eompi)• 
with peFFRit req1:1iremeats for aR a1:1tomatie waste feed e1:1t off (A1NfCO) iR tlle eveRt of aH 1:1pset iR 
aormal opeFatiRg raRges. NoFFRal peFFRit eoRditioRs m1:1st ellist to eRgage peFFRissioR for solid feediRg. 
Immediately adjaeeflt to tlle feed isolatioR Yalve, two wateF eooled jaekets s1:1rro1:1ad tlle prneess ellameer 
(GV 03 Y 0301) solid feed port to Fed1:1ee heat prnpagatioH to af!d 1:1pstFeam oftlle feed isolatiofl vah•e. 

Glass foFFRer additi>·es (fl1:1x), wlliell may also ee req1:1ired d1:1FiHg tlle proeessiHg of eertaia wastes, is 
iRtrod1:1eed iHto tile proeess ellameer tllro1:1gfi tile e0Rtia1:101:1s solids feeder hopper. (Tile glass foFFRer 
additive feeder [f 0220] is dise1:1ssed ia s1:1esystem GV 02 04 .) 

4. Operetien end Cantrel Deseriptien 

Establish Cenfinement: Prior to eoad1:1etiag solid feed operatioRs, veHtilatioH to tile eoRveyor/llopper 
eRelos1:1re aRd tlle feeder airloek, will ee estaelislled aHd eoafiFFRed. Tile e1:1ildiRg GOHfiRemeHt exlla1:1st 
s1:1es)'Stem (GV 22) maiRtaiRs tile llopperleoRYeyor eRelos1:1re at a Hegati;·e air press1:1re relative to tlle 
worker eHYiFOHmeHt. Tlle GASVIT™ proeess veHt s1:1esystem (GV 09) maiHtaiHs tlle feeder airloek at a 
Hegative press1:1re relatiYe to tlle hopper. A loeal differeHtial press1:1re alarm (PDAL 0224) aHfll:IHeiates to 
warn immediate Vlorkers that airspaee eoafiRemeHt llas beeH ereaelled. 

Waste Beg Pesitiening and SeenniHg: The operator plaees solid waste eags (GV 01 C 0102) OHto tile 
feed 60R'"e)'Or (CV 0223). As tlle eags are beiHg loaded, tlle operator seaHS eaell eag, 1:1siHg a ear eode 
seaHHer (BCS 0222), ill tile order iH wlliell tlle eags are plaeed OH tlle eoH'>'eyor. Tlle sear.Red data 
prnvides eag waste ellaraeteristie iafoFFRatioH (e.g. weight, make1:1p, eoHeeHtratioHs, ete.) aHd traHsmits the 
iRfoFFRatioR to the maiH prneess eoRtFOI system. (See s1:1eS)'Stem GV I 0.) 

Waste Beg Indexing: Tlle feed eOHYeyor iRel1:1des aH a1:1tomatie iRdeiriHg drive that a1:1tomates tlle 
iHtFOdl:letioH of waste eags iRtO tlle hopper (H 0224) . A siRgle bag is dropped iato tlle hopper per 
iHdexiHg e\<eflt. Tlle positioa switell (ZS 0224) is a light SeHSOr that eoHfirms tlle eag llas eeeH dropped 
iHto tile hopper. Tlle positioR switell, iR t1:1rn, sigRals tile airloek iHlet gate (FV 0225) to opeH tllereey 
allowiHg tlle eag to eHter tile airloek. A preeediRg peFFRissive eHSl:lres that the feeder eiltrnder iRlet gate 
(fV 0220) is eoHfiFFRed elosed prior to opeHiHg tlle airloek iHlet gate. Tlle airloek iHlet gate tlleH 
a1:1tomatieally reeyeles eaek to its eollapsed positioH. 

Airlael( Purge: After tile bag eHters tile airloek (AL 02?5) aHd tile iHlet gate is elosed, tile elosed 
positioH iHdieator (ZIC 0225) eoRfiFFRs tile gate is elosed aHd sigRals tile flow \•alve (fV 0221) to p1:1rge 
tlle airloek with HitrogeR. Tlle HitrogeH p1:1rge is \'OHted to tlle GASVIT™ proeess veHt s1:1eS)'Stem. (Refer 
to s1:1bsystem GV 09.) Tlle airloek eoHtiH1:1es to p1:1rge with HitrogeR 1:1Htil tlle Oll)'gea seHSOF (!\£ 0225) 
eoRfiFFRs aH oirygeH level eeio'"" a pFe set val1:1e. Tile oxygeH seHsor sigRals tile HitrngeR p1:1rge flo'lt' vah·e 
(FY 0221) to elose aRd sl:lbseq1:1eatly sigHals tile feedeF iHlet gate (fV 0220) to opeR. Tile bag tlleH falls 
iRto tlle feedeF extruder (f 0220) aHd is tReH foreed iRto tile rroeess ellameeF at a eoRtiR1:101:1s feed Fate. 
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Feed \\1este inte Preeess Chamber: The feeder eidrnder eontin1:1es to a1:1ger feed the solid waste into the 
proeess ehameer thro1:1gh a small fl:IR (generally less than 4 feet) of pipe eoHReeted direetly to the 
proeess ehameer solid feed port. The feed line inel1:1des ~Yo eooling ""'aterjaekets, eoRReeted in series, 
that eoRtrol the heat propagatioA to and 1:1pstream of the isolatioA gate valve. The water temperat1:1re of 
the eoolingjaeket is moRitored. A HI alarm ann1:1Aeiates a pre set , ·al1:1e aAd the flow to the waterjaekets 
eaR ee maA1:1aJly inereased. 

Feed Rate: The variaele freq1:1eAey drive (VFD) for the feeder extruder is 1:1sed to maintain a eoAtiA1:101:1s 
flow rate to the exteAt praetieal. The speed settiAg is geAerally eommon for most organie feed material 
with a density of5 25 !es.per e1:1eie foot . for wastes with a higher deRsit)', a slight adj1:1stment te the 
nominal set point will ee neeessarf. IR this way, the on!)· ,·ariaele for adj 1:1sting the solid feed rate is 
go,·emed e)' e'o'eAt timer (YK 0223) . The timer reeeives a time index from the main proeess eomp1:1ter, 
whieh is eased OA the waste eharaeteristies of the eag eeing fed at that time. EsseAtiall)', the main proeess 
eomp1:1ter reeeives 'Haste eharaeteristie data from the seanned iAformation. The eomp1:1ter then eale1:1lates 
the •.vaste eoneentratioAs and total make1:1p and eoFHpares the eharaeteristie val1:1es to FHa1tiFH1:1FH perFHit 
val1:1es. Based OA this iAformation, the eOFHp1:1ter a1:1tomatieally adj1:1sts the time index eetv1een waste eags. 

S. Safety Interleeks 

!;;mergeney Step (E Step) (Tag II>: ILK 008): The emergeAey stop (E Stop) is a man1:1al p1:1sh e1:1tton 
loeated OH the loeal eoAtrol panel to permit iFHmediate shl:lt dowA of the eontiA1:101:1s solid feed systeFH in 
an emergeHey sit1:1atioA. The E Stop aet1:1ates an interloek sh1:1t do""'" for the feeder extruder (F 0226), the 
fl1:1x additiYe feeder (F 0220), the nitrogen p1:1rge flow Yahe (fV 0221 ), and the A\VFCO feed isolation 
valve (FV 0228). 

AuteFHatie Waste Feed Cut Off (AWFCO) (Tag ID: ILK 007): This iAterloek (ILK 007) will shl:lt 
dowA the feediRg proeess for eaeh of the three waste feed systems (Refer to s1:1bsystem GV 10.) The 
e0Rtin1:101:1s solid. portion of the AWFCO logie is listed eelow. 

The eoAtrol sigAal to the solids feed solenoid valve fV 0228 ""'ill also be interrupted, elosing the valve 
and preventiAg solid feediAg. The YalYe elosed position switeh (ZSC 0228) will signal oAee the Yalve is 
elosed eoRfirming that solids feeding has eeen stopped. 

a. Pre·;entetive end Preparedness (P&P) Preeedures and lnspeetien Plen 

A s1:1n·eillaAee, maintenanee, and ealieration e'>'ent list •Nill ee proYided for the key equipFHeAt and 
eontrol/instr1:1meAt deYiee in this s1:1eS)'Stem. The e\·ents will be eased on the man1:1faet1:1rer' s 
reeommendations and will inel1:1de FAaintenanee freq1:1eney. 1Nhen the faeility operation is started, eaeh 
s1:1n·eillanee, maiAtenanee, and ealibration eYeRt ""'ill ee reeorded and doe1:1mented. 

A preliFHinary gtiideline for Sl:IP<'eillanee, FHaiRtenanee, and ealieration events relative to this subsysteFH is 
presented below. 

S1:1n·eillanee aetivities will eneoFHpass in519eetion of the airloek meehanism, feed een'>·eyor, seanners and 
eontin1:101:1s feeder. 

The follo"'>'ing instr1:1FHents m1:1st be ealibrated as reeommended b)' man1:1faetl:lrers . 

Oilygen sensors 

CO sensor 
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3.2.3 S11bsyste111 CV 02 3, Selid Bateh feeder 

1. G eeeral F11eetiee 

The solid waste bateh feeder (GV 02 3) reeeives wastes paekaged iR eallisters by the feed 
preparatiollsystem (GV 01) aRd illtrod1iees the eallisters illto the proeess ehamber (GV 03) at a eoRtrolled 
feed rate. Tv•o idelltieal bateh feed eharge ehambers are illeh1ded ill the GASVIPM S)'Stem. 

Note: SiRee two ideRtieal bateh feeders are provided, ORiy ORe bateh feeder (No. 1) is refereReed. The 
seeoRd bateh feeder (No 2) is preseRted OR a separate P&ID (No. 3100 I P 072 04) alld the reader sho11ld 
refer to this drawillg fer eq11ipmeRt aRd iRstrnmeRt tag R11mbers fer the seeoRd bateh feeder. 

2. Refereeee Dernmeets 

Preeess Flew Diagram: See drawiRg 31001 P 050. 
Proeess aad lestrnmeetatiee Diagram: See drawiRg 3100 I P 072 03 aRd 3100 l P 072 04. 
Key Comiioaeats: See Tables GV 02 03 alld GV 02 04 in eq11iiiment and instrnmeRt list. 
Key Cemiioeeat Teehaieal Siieeifieatioas: See the teehllieal speeifieatioll paekage eRelosed ill 

Attaehmellt 9. 
Key Ceatrol DeYiees: See Tables GV 02 03 alld GV 02 04 ill the eq11ipmeRt alld illstrnment list. 
Central Deviee Teeheieal Siieeifieatioe: See the teelrnieal speeifieatioR paekage eRelosed in 

AttashmeRt 9. 
laterfaeiag S11bsystems: feed preparatioll stibs]·stem (GV 01); prosess ehamber s11bsystem (GV 

03); GASVIT™ proeess Yellt stibsystem (GV 09); GASVIPM maill proeess eontrols (GV 10) 

3. Eq11iiimeat aad Proeess Deseri11tioe 

The sharge ehamber 11Rit eonsists primarily of a ramp feeder (Z 0234), aR airloek gate (AL 0232), and a 
proeess ehamber gate (CG 0230) , whieh is esselltially a pl11g mo11Rted at the iRlet to the proeess ehamber. 
The proeess ehamber gate is designed, ill both material alld geometry, to refleet s11ffieiellt heat away from 
the eharge ehamber ill orEier to elimiRate the Reed fer a eooliRg waterjaeket. Two atitomatieally aet11ated 
elamps (ZX 0231 01 aRd ZX 0231 02) are provided to leek the eharge ehamber gate (CG 0230) in its 
elosed position. D11ring the feed eyele, RitrogeR is illtrod11eed iRto the eharge ehamber to p11rge the gases 
011t of the ehamber. 

A£ assortrlleRt of remote aet11ators, positioR iRdieatillg switehes, alld preprogrammed eoRtrols aRd 
iRterloeks are provided fer all a11tomatie operatioR of the bateh feed eye le. A typieal bateh feed €)'ele 
operates as fellows. First, a series of pre paekaged earEiboard eaRisters (C 0230), eaeh eoRtaiRing 
approilimately olle e11bie feet of pre sorted waste material (refer to the feed preparation S)'Stem [GV 01 ]), 
are loaded Ollto a ramp (Z 0234). The ramp is appr01Eimately tell feet lollg with a slight illelille to allo'n< 
the eaRisters to gravity roll forward to the eharge ehamber airloek gate (AL 0232). 0Ree the ma1tim11m 
n11mber of eontaillers ha't·e beell maa1ially loaded Ollto the feed ramp, a remotel)' operated aet11ator opeRs 
the airloek gate (AL 0232) allo'>villg Olle eaRister to roll iRto the eharge ehamber. A position iRdieator 
(ZI 0234) is provided to deteet alld provide a signal to the eoRtrol pallel vilieR a eanister is iRtrod11eed to 
the eharge ehamber. Next, the airloek gate (AL 0232) eloses alld the llitrogeR p11rge Yah'e (FV 0238) is 
a11tomatieally opeRed to illtrod11ee nitrogeR aRd p11rge the eharge ehamber. The p11rged gases flow to the 
GAS\'lPM proeess \'ellt s11bsystem (GV 09) thro11gh a 't'ellt line. Whell the p11rge S)'ele is eyer, the pttrge 
veRt lille Yahe eloses, the eharge ehamber gate elamps (ZX 0231 01 alld ZX 0231 02) are ttllloeked, the 
ehamber gate is raised (CG 0230), aRd the eaRister is allowed to drop into the proeess ehamber. The feed 
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eye le is eemflleted B)' flesitieHiHg tile ellamber gate elamfls (ZX 0231 0 I aHd ZX 0231 02) eaek te their 
leeked flesitieHs , 

Tile start ef tile s1:1eseq11e!lt feed eyeles is eeHtrelled by tile GASVIT'" maiH ee!ltrel s1:1bs)'Stem, (See 
GV !(:),) This s1:1esystem takes iHte eeHsideratieH the eomflesitieH efthe waste in the eaHister a!ld 
eale1:1lates tile time fur eaell feed eyele eased ell the mailim1:1m feed rates allewed by tile flermit, Tile 
eaHister flesitieH iHdieaters (ZI 0234) start a feed e)·ele timer wlliell is 1:1sed te eeHtrel tile feed rates eftlle 
eaHisters fer eHs11riHg eemflliaHee .. vitll tile flermit req1:1iremeHts. 

4. OperatieH aad CeHtFOI Deseriptiea 

Callister PesitianiHg and Seannieg: Tile eflerater fllaees filled eaHisters eH tile ramfl. Tile eflerater 
seaHs eaell eaHister with a ear eede reader (BCS 023 4) aeeordiHg te tile seq1:1eHee that tile eaHisters are 
fllaeed eH the ramfl . The seaHHed data eHeemflassiHg eaHister waste ellaraeteristies iHformatioH (e.g. 
waste type, tetal ""'eight, ete,) is transmitted te the maiH eeHtrel system (See GV I 0.) 

Feed Rate: At the eemflletieH ef a eateh feed eye le, tile eatell feeder is plaeed iH staHdey mode. The 
time eetv;eeH eaell feed eye le fer eeHtrelling tile feed rate is set B)' aH e;'eHt timer (KY 0231) wlliell is set 
B)' the PLC fer a1:1tematie feed eeHtrel, as deserieed iH s1:1esystem GV I 0. The a1:1tematie eateh feed rate 
eeHtrel is esseHtially a eomfl1:1ter ealo1:1lated time iRdex eetweeR feed eyeles that takes iRte aeee1:1Rt ilie 
metals alld ehlorillelehleride eenstitl:!ellts ef the feed as eemflared te ilie maxim1:1m feed rates allewed by 
tile flermit. 

S. Safety Ieterlael<s 

Autematie Waste Feed Cut Off (AWFCO) (Tag ID: ILK QQ7): lllterloek (ILK 007) will sh1:1t dowll 
ilie feedillg flreeess fer eaell ef the three waste feed systems, (Refer te s1:1esystem GV I 0.) Tile selid 
eateh feed flertieR eftlle AWfCO legie is listed eelew. 

Tile elese sigRal te the eatell feeder eharge ehameer feed gate meters (HS 0232 aRd HS 0232) will ee 
iRitiated, thereby elesiRg the gates aRd iRteITl:!fltiRg 6\:IFFent eateh feed eyeles. 

Emergeeey Step Bateh feed #1 (Tag ID: ILK Q40): Tile emergelley Stefl (E Stefl) is a mall1:1al fl!ISH 
e11ttell leeated ell tile loeal eelltrel flaHel to flermit immediate sll1:1tdevm of tile Batell feed# I system iH 
all emergeHey sit1:1atioH. Tile E Stefl aet1:1ates all iRterleek sh1:1t dewH frem the PLC/Cemp1:1ter fer the 
eharge ehameer airleek gate (AL 0232) aHd eharge ellameer gate (CG 023Q), 

Emergenev Step Bateh feed #2 (Tag ID: ILK Q40): The emergell6)' stefl (E Stefl) is a maH1:1al fll:!SH 
e1:1tteH leeated eH tile loeal eeHtrel flaHel te flermit immediate sh1:1tdew!l ef the Batell feed # 2 system iR 
all emergeHey siruatiell. Tile E Stefl aetl:!ates all iHterleek sh1:1t de'.Yll frem tile PLC/Cemfll:!ter fer the 
eharge ellameer airleek gate (AL 0232) aHd ellarge ehameer gate (CG 0230). 

0. PreventatiYe aed Preparedness (P&P) Prneedures and lnspeetian Plan 

A Sl:!rveillallee, mainteRallee, alld ealieratieH e>1eRt list will be flF0Yided fer ilie key eq1:1iflmellt alld 
eelltrel/illstrameHt deviee ill this s!lbsystem. The e'>'eRts will be eased eH ilie maR1:1faet1:1rer' s 
reeemmendatiells alld will iRel1:1de maiRtellallee freq1:1elle)'. Whell the faeilit)' efleratien is started, eaell 
s1:1r;•eillaHee, maillteHallee, aad ealieratieH eYeHt will be reeerded aHd dee11meHted. 

A flrelimiHary g1:1ideliHe fer s11r;•eillaHee, maiHteHaHee, aHd ealieratiell eYellts relative te this s1:1esystem is 
flreseated eeleVl. 
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St1rYeillanee aetivities will eneemjJass insjJeetien ef the airleek meehanism, feeEi eenYe)·er, seanners, 
anEi aateh feeEier gate rnl·;es. 

The follewing instrnments mt1st ae ealiarateEi as reeemmenEieEi by mant1faett1rers. 

Oxygen sensers 
CO senser 

.:U.4 Subsystem CV 02 4, Flux Feeder 

General Fueetiee 

The flt1x feeEier system is t1seEi te intreEit1ee glass forming aEiEiitives inw the J3reeess ehamaer (GV 03) te 
ass<ire that a Ei<iraele glass jJFeEi<iet res<ilts frem the treatment ef tile feeEi. Tllis system <itilizes a serew 
a<iger feeEier te feeEi fl<iiting agents, s<iell as seEia asll CNa;GO;), as well as an adEiitienal glass former, s<iell 
as siliea (SiO,), inte tile airleek tllat feeEis tile jJreeess ellamaer. Tile J3re milleEi fl<ix anEi glass former are 
aEiEieEi te a llejJjJer that feeEis tile serev" a<iger. 

2. Referenee Deeumeets 

Preeess Flaw Diagram: See Eirawings 31001 P 050. 
Pif!ieg aed Instrnmeetatiee Diagram: See Eirawings 31001 P 072 02. 
Key Cemf19Reets: See Table GV 02 02 in tile eq<iijJment anEi instftlment list in Attaellment 9. 
Key Cemf!eneet Teeheieal Sf!eeifieatiee: See the teellnieal SjJeeifieation jJaekage eneleseEi in 

Attaehment 9. 
Key Ceetrol De~·iees: See Table GV 02 02 in the eq<iijJment anEi instrnment list in Attaehment 9. 
Key Central Deviee Teeheieal Sf!eeifieatiens: See the teehnieal SjJeeifieatien J3aekage eneleseEi in 

Attaehment 9. 
Interfaeing Subsystems: waste feeEi J3reJ3aratien s<iasystem (GV 01); waste feeEi s<iasystem (GV 02) 

3. Equif!ment and Preeess Deseri(ltien 

The eemjJesitien ef tile feeEi materials is <itilizeEi te Eietermine tile tyjJe anEi ame<int ef fl<ixing agents anEi 
aEiditienal glass former tllat are reqtiireEi te ass<ire that the res<ilting glass jJroEitiet is ellemieally dtirahle 
and that it will meet the req<iireEi SjJeeifieatiens (e.g. jJass the Texieity Charaeteristie Leaehing PreeeEi<ire 
[TCLP]). AEiEiitionally, fltilles aaEi glass former are req<iireEi te asst1re that the feeEi materials will be able 
te be J3reeesseEi i11 the GASVIT™ system. fer examjJle, the Yiseesity ( 10 te 100 jJeise) anEi eleetrieal 
eenEi<ieth·ity ( l te 10 ehm em) will he within ejJerating limits for the J3Feeess ehamaer. The ratie ef feeEi 
material te fltix/glass former aEiEiitien 'Nill he EieeiEieEi by engineering staff for eaeh feeEi material 
J3Feeessed in tile GASVITIM system. Then the feeEi rate will Eietermine the reqtiireEi aEiEiition rate ef flm(es 
and aEiEiitienal glass fermer. 

The fl<ix/glass former feeEi hejJjJer will be jJtirgeEi with nitregen te ass<ire that exyge11 Eiees not e11ter tile 
J3reeess ehamaer thretigh the atiger feed unit. 

4. OjJeratiea and Central Deserif!tien 

Establish Cenfinement: Prier te eena<ieting fltiidglass former feeEi ojJeratiens, the sealing ef the 
fl<ix/glass fermer feeEi heJ3J3er m<ist ae estaelislleEi anEi eenfirmed. This seali11g will ae eenfirmeEi by 
ejJerating staff after eaell aEiEiitien ef fltii(es anEi glass fermer to the hejJjJer. 
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Feed Rate: The JlreaetenniRed ratie ef feed material te the flttx aRd glass former will be set maRttally as a set jlSiRt 
in the PLC eoRtrnller. This set jlSint will eeRtrol the mass fees rate offlttxes aRa glass foHf!er to the jlreeess 
ehamber. A low flttx,'glass foHf!er feed rate aRRttReiator will alert Ojlerators to this eeRaitioR. 

5. Safety IeteFleeks 

The E Stop iRterloek fer the f11:1x feeder is speeified iH s1:1bS)'Stem GV 02 2. Faih;re of the f11:1x feeder 
motor is aAA1:1Aeiated iA the maiH proeess eoAtrol paHel for operatioR aetioR. The feeder is also 
iAterloeked so that it eaA Rot be operated 1:1Aless the eoAtiAuo1:1s solid feeder is iH operatioH. 

ti. PFeventetiYe end Preparedness (P&P) Preee!lures en!I Inspeetian Plen 

A s1:1p,·eillaAee, maiAteAaAee, aAd ealibratioA event list »viii be pro\·ided fer the key ei:t1:1ipment aHd 
eoAtroliiHstrumeAt deviee iA this sl:lbsystem. The e·t'eAtS will ee based OR the maA1:1faet1:1rer's 
reeommeAdatioRs aRd will iRel1:1de maiHteRaAee frei:t1:1eAey. WheA the faeility operatioA is started, eaeh 
Sl:IR'eillaRee, maiAteHanee, aHd ealieratieA eveAt will ee reeorded aRd doeumeHted. 

A prelimiHary guideliAe fer suR'eillaAee, maiRteAaRee, aRd ealieratioA eveRts relative to this suesystem is 
preseRted below. 

The mass ef fl1:1xiRg ageRts aRd glass fonner iR the feed hojljler shall ee stt~·eyed to assttre adeqttate sttpjlly of these 
materials are a'>•ailable for St!Jlply to !he JlFOeess ehamber. 

PreveHtafr•e maiHteeaeee of the feed auger beariHg shall be periodieally performed aeeordieg to the 
mae1:1faet1:1rer' s speeifieatioes. 

3.3 SUBSYSTEM CV 93, PROCESS CHAMBER 

1. Cenerel FunetiaH 

The fueetioR of the GASVITTM proeess ehameer is to reeeive liEj1:1id/shidge aHd solid orgaAie feeds from 
three differeHt feed de\·iees deserieed iH the feed s1:1bsystem (GV 02) . The ehameer heats the feed ie a 
redtteieg eHviroRmeet s1:1eh that the orgaHie eoestit1:1eHts iH the feed are gasified '<Vhile the metals aHd 
miHeral eoHteHts are melted to form a moltee bath. The gasified orgaHie eompotlflds are reaeted with 
steam to produee a syethesis gas (syegas) whieh is diseharged as the ehameer by prod1:1et. The ehameer is 
designed to operate safely aRd reliably aed have suffieieHt resideeee tiH1e aed temperat1:1re so that 
orgaeies eoHtaiHed ie the feed are destro)·ed, while maietaieiHg low levels ofpartieulate aed metals 
eanyover. The ehamber has the eapaeilit)' to reeeive additives/f11:1xes that mix ·uith the molteH metals aed 
miHerals iH the feed, to prod1:1ee a leaeh resistaRt produet. MolteH eath diseharge reliability is provided ey 
tvio alternative meaes for the diseharge of the molteH material ie the ehamber. 

2. Referenee I>aeuments 

Praeess Flaw I>iegFem: See drawiHg 3 I 00 I P 051 Appeediit B iH this doeumeHt. 
Praeess en!I Iestrumentatian Diagrem: See drawieg 31001 P 073 01 , 02, 03, 04, 05, 06, 07, 08, 
aed 09 /\.pf!eHdiit B ie this doe1:1meet. 
Key Campanents: See Taeles GV 03 ie the eEJ1:1ipmeHt aAd iHstrameHt list iH Attaehmeet 9. 
Key Campenent Teelrnieel Speeifieetiaes: See the teeffiiieal speeifieatioe paekage eHelosed iH 
AttaehmeHt 9. 
Key Cantrel De·iiees: See Tables GV 03 ie the ei:t1:1ipmeRt aAd iestrnmeet list ie Attaehmeet 9. 
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Cantrel Deviee Teeheieal Speeifieatien: See the tedm.ieal speeifieation paekage enelosed as in 
Attaehment 9. 
InteFfaeing Subsystems: feed (GV 02); produet handling s1:1bsystem (GV 04); GASVIPM proeess ,·ent 
s1:1bsystem (GV 09); GASVIP"' main proeess eontrols s1:1bsystem (GV 10). 

J. Equipment and Preeess Deseriptien 

The preeess ehamber system is the heart of the GASVIT™ system and is the loeation •.yhere feed 
materials are proeessed to prod1:1ee synthesis gas, a vitreo1:1s (glass like) prodt1et, and metal. Tv10 sot1rees 
of energy are 1:1tilized to proeess the feed: the DC are plasma zone, and the AC jo1:1le heated zone. The 
DC are plasma is ereated by appl)·ing a DC potential aeross the three e ineh diameter graphite areing 
eleetrodes with a single eleetrode at one polarity and the other eleetrodes at the opposite polarit)'. A 
stable plasma are is then fomied betv1een the molten bath and areing eleetrodes. The seeond sot1ree of 
energy to the proeess ehamber is SHpjllied direetiy to the molten glass throt1gh three e ineh diameter 
graphite jot1le heating eleetrodes st1bmerged in the melt. A three phase AC potential is tJlaeed aeross the 
jo1:1le heating eleetrodes whieh rest1lts in e1:1ffent t:io·u thfo1:1gh the glass. The molten glass aets as a 
resistor so that power is SHpfllied direetly to the molten glass. Organie eonstit1:1ents whieh are s1:1bjeeted to 
the DC plasma are andjo1:1le heating are pyrolized and steam reformed prodt1eing CO, H,, HCl, and H,& 
Inorganie eonstiruents deeompose to oxides and dissoh·e into the glass flhase. Any metals present in the 
feed settle to the bottom of the melt tank beneath the glass phase. 

The proeess ehamber is a water jaeketed 3046 stainless steel 't'essel lined with refraetory. The preeess 
ehamber eneompasses tv.·o st1bsystems for prod1:1et remo\'al: a ' 'ae1:11:1m assisted, weir oyerflow for slag 
removal and an indt1eti·rely heated bottom drain for metal remoYal. (See st1bsystem GV 04.) The proeess 
ehamber proper eonsists of tv.'o zones, the melt tank vrhieh eontains the molten slag, or glass, the metal 
phase wlliell lies on the bottom of tile melt tank, and tile plenHm, or ·1apor spaee abo,,e tile melt. Tile 
ellamber lining is eomposed of se\'eral different types of refraetory and inst1lating materials. These 
materials serve to redt1ee energy losses to tile waterjaeket as \Veil as to eontain the molten glass and metal 
phases. Tile plent1m area of the proeess ' 'essel is lined with both inst1lating materials as well as material 
to proteet tile steel shell from eorrosiYe feed deeomposition gases and vapors. 

The proeess flov« for tile proeess ellamber is based on the reeeipt of feed from tile solid 'Naste batell feed 
system and/or the liqt1id feed system, and tile glass former feed system. feed enters tile proeess ellamber 
and falls to the molten glass st1rfaee, forming a feed pile where the feed material is exposed to energy 
from tile DC plasma and thejot1le heated glass. Steam is iajeeted into the proeess ehamber plenHm, in tile 
region of tile feed pile, to steam reform organie eonstitHents. (See Seetion 1.2.1.) Organie eonstiruents in 
tile feed are destFO)'ed, in the absenee of oxygen, to flFOdt1ee CO, H,, HCl, and H,S. Inorganie oxides 
dissolve into the slag phase. Metals present in the feed melt and settle to bottom of tile tank. 
Power is inpHt into tile proeess from two sot1rees, tile DC plasma and ACjot1le heating of tile molten 
glass. The relative fraetion of power from these two so1:1rees is eontrolled b)' tile operating staff and 
Yaries based on the !)fie of feed being proeessed. Feeds that eontain a high pereentage of organie material 
req1:1ire a higher pereentage of power from the DC plasma, while feeds that eontain a high fraetion of 
inorganie material will be proeessed with a higher fraetion oftJroeessing power from the jot1le heated 
glass tank Tile refraetory temperatt1re and tile fllenHm temperatt1re will also determine the amoHnts of 
power from eaeh so1:1ree. Seetion 1.2.1 deseribes the flO'Ner and feed eontrols for the system. 

All of the eleetrodes enter the proeess ehamber thfot1gll penetrations in the lid. Tile thfee AC eleetrodes 
enter the ehamber at the perimeter of the melt tank and are eq1:1ally spaeed 120° apart. They protrude 
throt1gll the plenHm, proteeted b;' Ineonel alloy sheaths, into tile molten glass. Tile j OHie heating 
eleetrodes are protested from gases in tile proeess ehamber plent1m b;' inerting the annt1lar StJaee between 
tile eleetrodes and the sheath with an 0YeffJresst1re of nitrogen. The three DC eleetrodes also enter the 
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proeess efiamber throHgh tfie lid, bHt Rear tfie eeHter of tfie ehamber. Like tfie AC eleetrodes, tfie DC 
eleetrodes are eqHally spaeed 12()0 apart. AdditioHal RitrogeR is iHj eeted iHto !fie furnaee tfiroHgfi tfie DC 
eleetrode peRetratioRs iH the lid of tfie proeess efiamber. 

The DC plasma po•.ver is eoRtrolled by way of tfie eHrreHt aHd tfie voltage. Tfie plasma voltage is 
proportioRal to tfie leHgth of the are, whieh is 60Htrolled by adjHStiRg the physieal distaHee betv.·eeH the 
tips of tfie eleetrodes aHd the molteH glass sHrfaee. System operators •.viii set the desired plasma voltage 
set poiHt aRd maRHally adjust the rnrreRt to aehieve the desired power. The eoRtrol system will 
eorrespoRdiRgly adjust the vertieal positioR of the eleetrodes to maiRtaiR tfie plasma \'Oltage set poiRt. 

AdjustiRg the AC eurreHt flowiHg through the molteR glass bath eoHtrols the joule heatiHg power. The 
resistaHee of the molteH glass deteFFHiHes the eorrespoRdiRg poteRtial aHd power added. Tfie resistaHee of 
the glass is eoRtrolled ey its eompositioR. Tllerefore, the operatiRg staff will set the desired po'Ner as a set 
point aHd the AC pO'<'ier SHpply will aehieve this power iRpH! b)' adjustiHg AC eHrreRt to aehieve that set 
poiHt. IH additioH to passiRg AC 6\IITeH! betweeH thejoHle heatiHg eleetrodes, the eleetrieal eoHfigHratioR 
""'ill eRaele operators to pass AC eurreRt to the floor of the melt taHk. The eottom of tile melt taHk is 
equipped vrith tllree eleetrieal eoHReetioHs to allo·.v this operatioRal mode. Tile eHrreH! eaH be traRsferred 
to the bottom of tile fHrnaee if tile temperatHre of the lo"Yer melt Reeds to be iRereased; possibly to assist 
iH poHriRg material through tile bottom draiR. 

Proeess S)'Hgas is remowd from the proeess ehamber by way of the proeess S)'Hgas remoYal veRt aRa 
S\lbseqHeRtly treated ey tile proeess "'9Rt S)'Stem. (See SHbS)'Stem GV Q9.) IRaieators (TI ()351 , PI ()352, 
aRcl ¥l ()351) moHitor the temperatHre, the pressHre, aRa the volHmetrie flow rate of the proeess off gas, 
respeetivel)·. The proeess ehamber is maiRtaiRed HRder a slight \•aeHHm by the proeess veHt system to 
assure that HO proeess gases or vapors eseape HH!reatecl from the ehamber. The proeess ehameer is also 
eqHipped ·.vitll aH emergeHey off gas veH! to pre\'eHt aH over pressHrit:atioH of the proeess ehamber iR the 
e»'eRt of a plHg iR the proeess off gas jHmper that eoHHeets the proeess ehamber to the proeess veHtilatioR 
5j'SteHr. 

The theFFHal resideHee ehamber (TRC) is a eyliRdrieal, refraetory liHed 3Q4L staiRless steel vessel. 
Tempera!Hre iR tile TRC is measured via a Type K theFFHoeoHple iRserted mid le,·el of the "'essel. Tile 
refraetory liRiHg is a material resistaRt to the eompositioR of tile S)'Hgas. AR iRsHlatiRg la)•er of refraetor/ 
is loeated befiiRd the gas eoRtaet refraetOFj to miHimit:e heat losses from tile TRC. 

The TRC is aH iRsHlatecl, refraetory liRed staiRless steel vessel loeated betweeH the proeess ehamber aHd 
tile high temperatHre filter. The TRC has a eoHieal bottom to eolleet aR)' partieHlate that may settle iR the 
vessel. S)'Hgas, steam aRd aRy HHFeaeted or partially reaeted orgaHie eompoHRds flow from !fie proeess 
ehameer into the TRC. The opeR \'OlHme of tile TRC pro,·ides aclditioRal time at ele»·ated temperah1Fes 
allowiHg aRy 1meolleetecl refoFFHatioH reaetioRs to go to eompletioR. The TRC assures eomplete 
destrnetioR of orgaRie materials proeessecl iH the system. No additioHal eRergy is aclded to the S)'Hgas iR 
tile TRC. 

The iRjeetioR of RitrogeR iRto tile pleRHm at thejoHle heatiRg eleetrocle peHetratioRs, tile plasma eleetrode 
peHetratioHs, aHd the steam iHj eetioR reRetratioRs maiRtaiH iRert eoRditioRs iH the rroeess ehamber ports. 
At eaeh of these RitrogeH iHjeetioH roiHts, tile overall HitrogeR flow rate aRd rressHre of the RitrogeR 
SHpply header is moRitored. 

The enternal sHrfaees of the proeess ellamber are water eoolecl via the \'essel jaekets. The eooliRg water 
also rrovides a safet)' eaekHp for eoRtaiHmeRt of the melt iR the e\'eRt of a eatastrorhie failHre of the melt 
taRk refraetory. The water eooliRgjaeket is made \!fl of 13 clistiHet eireHits, three iH the proeess vessel lid, 
foHr iH the proeess vessel walls, foHr iR the proeess vessel floor, aHd tv.·o iH the O\'er flow seetioH. The 
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Mixed Waste Facility 

iRlet temtJerature of tile flFOeess water as well as tile outlet temtJeratures for eaell eooliRg water eireuit are 
eoRtiRuo1:1sl)' moRitoreEI. la aEIElitioR to tile water eooliRg of tile flFOeess ellamber ¥essel , a lligll flUFity 
flFOeess water stream eools tile eleetrieal eoRReetioRs to botll tile fllasma aAEljoule lleatiRg eleetroEles. 

A nitrogeR eooleEI tllefffial Elam is loeateEI at tile iAterfaee bet»veeA tile main flFOeess ellamber aREI tile 
O\•erflow seetioR of tile system. This Elam tJre'>'eRts glass from flov.-iRg arouREI tile '""eir. Tile Ritrogen 
SUflflly tJressure to tllis Elam is moRitoreEI aloRg .,.,·itll its outlet temtJerature. Tile RitrogeR eilllausteEI from 
tile Elam is eooleEI by a gas/water lleat eicellaRger aAEI eitller reeyeleEI into tile eleetroEle flUrges or YenteEI to 
tile builEliAg e*llaust. 

4, OpeFatiee aREI CeetFel I>esHipeee 

PFeeess ChambeF Cenfinement: MolteA glass is establislleEI iA tile tJroeess ellamber as EleseribeEI in 
SeetioA 4.1. Prior to aEldiAg feed to tile flFOeess ellamber, tile ventilatioA of tile tJroeess ellamber must be 
establislled anEI eonfifffieEI to assure flFOfler funetion of tile off gas treatmeAt system. Ne*t, tile ElesireEI 
¥essel \'aeu1:1m is inf)ut to tile eontrol system (PC 0644). Tile tJressure inElieator (Pl 0380) monitors tile 
fllenum tJressure. An enuneiator alerts Oflerators to lligli anEI low tJressure eonditioRs in tile fllenum 
(PAH 03 80 anEI PAL 03 80, resfleetively). Tllese eonditions iRElieate a flOteAtial tJroblem witll tile tJroeess 
vent system or tllat tile flFOeess ellamber eoRfinemeAt llas been eomtJromiseEI. In tile e\•ef!t of a lligll lligll 
pressure alafffi (PAHH 0380) aA AWFCO is aetiYateEI. Tile flFOeess ellamber is also eEJ:UiflfleEI witll aA 
£mergeney Off Gas (£0G) Vent tllat allows gas to flow ·.vhen tile fllenum tJressure reaelles a leYel tllat 
OYereomes tile WC in tile seal flOt , loeateEI iR tile line. Oflerators are alerteEI to aR emergeney off gas veRt 
by the fllenum flFessure alarm (PAHH 0380). 

TheFmal Residenee ChambeF: Tile TRC is esseAtially a wiEle fllaee iA tile off gas liAe betv .. eeA tile 
tJroeess ehamber aAEI first stage S)'flgas flFO€essiRg system. IAereasiRg or EleereasiAg tile flOWer h:l'1els iA 
tile flFOeess ellamber eoRtrols tile temflerature in tile TRC. Tile temtJerature iR tile TRC is monitored via 
tile Tl 0355 tllefffioeoUflle fllaeeEI iR tile syngas flow stream. System Oflerators are alerted to a low 
temtJerature eoRElition in the TRC Yia tile low temtJerature alafffi, TAL 0355. If tile temtJerature falls 
belovt' tile lov" low temperature alafffi leYel, aR AWFCO is aetivateEI. MaiAtaiRiAg tile temtJerature above 
tile target temtJerature leYel assures tllat eoRElitioAs are aEleEJ:uate for refofffiatioR reaetions to flFOeeed. 

Nitrogen IRertiRg: Tile flFOeess ellamber fllenum and eleetroEle eHtranee loeations are inerteEI witll 
nitrogeR to assure tllat little air is tJreseHt in tile flFOeess ellamber duriRg tile feeEI flFOeessing. 

I>C Plasma PeweF: DC fllasma flOVt'er is flFOVideEI to tile flFOeess ellamber by ""'ay of tile tllree eeRtral 
eleetroEles. ControlliRg botll plasma eurrent aREI flOteRtial eoRtrols tile total flOWer to tllese eleetrodes. 
Tile starting le\•el of fllasma flOWer is EletefffiiRed by tile feed rate anEI tile t)'fle of feed being tJroeesseEI 
(i.e., tile relati¥e amouRts of iRorganie aRd organie eoRstituents in tile feed) . 
If the eombiAed eurrent to all tllree eleetroEles falls belo·.v a eertaiR le't·el , a tJroblem 't't'itll tile eleetroEles is 
iAElieated. Tllis eonElitioR aetivates aA A1NFCO, slluts Elown tile flOWer to all of tile DC flO'uer SUflfllies, 
raises all DC eleetroEles to tlleir rest flOSitioR, aRd alerts tile Oflerators. 0Ree aR)' of tllese automateEI 
aetioRs are flerformed by tile eoRtrol system, tile system must be restarteEI, as EliseusseEI in Seetion 4. 

Note tllat Oflerators may tu FR off tile DC power supfll)' at Elf!)' time 't'ia tile emergeney sh1:1t Elov"A switell 
HS 0324 . 

AC Jellle Heaeng Pewer: Joule lleatiRg flOwer to tile glass melt is flTO¥iEleEI via three graflllite 
eleetroEles tllat are s1:1bmerged into tile molteR glass. A tllreo pllase AC flower supfll)' (PS 0375) eoAtrols 
tile power supfllieEI to tile joule lleating eleetrodes. 
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The AC power s11ppl)' is equipped with an emergeney eut offswiteh (HS 0375) . 

Proeess Chamber Molten Tank Flushing: flushing of the melt tank will be performed if eo miRgling of 
molten produet from t'.'iO differeRt waste proeessing eampaigRs must be a>;oided. This proeess ell.amber 
fl11shing and eomposition adjustmeRt ·""ill be aeeomplished as follows . 

UtiliziRg the boHom drain, the glass in the melt taak will be drained until a Yohime of approitimately 12 
eubie feet remaiRs in tile tank. 

The proeess ell.amber will be fed •,yith a miitture of glass forming ehemieals with a eomposition tilat is 
eq11ivalent to the glass produet from the neitt waste proeessing eampaign. 

Wilile maiRtaiRiRg the glass volume at 12 eubie feet, Rew glass fermers will be added and glass •,yill be 
draiRed from the bottom diseharge poiRt until a Yolume of approicimately 12 eubie feet is remoYed. This 
amount of glass, whieil is equal to one residenee Yolume, is eoRsidered suffieient for flushing. 

After the tank flush is eompleted, a suffieieRt q11antity of glass forming feed will be fed to the proeess 
ell.amber to bring the glass volume baek to the normal operating le,·eL 

The ReKt ·.vaste proeessiRg eampaign '""ill theR be iRitiated utiliziRg operatiRg eonditions for waste 
proeessiRg. 

S. Safety Interloeks 

High Pressure in the Praeess Chamber (PAllH 0380): A high high pressHre alarm iR the proeessing 
ell.amber iRdieates a problem with the off gas system. If this eoRditioR oeeHrs an AWFCO will be 
aeti·"ated. 
Low Temperarure in the Proeess Chamber (TALL 03 lS): A low lovi temperatHre alarm in the off gas 
indieates that the proeess is running on too little power or too high a feed rate. If this eondition oeeurs an 
AWFCO will be aeti;·ated. 

Righ Temperature in the Proeess Chamber (TAHH 031S): A high high temperature alarm in the off 
gas indieates that the proeess is rnMing on too mueh power or too lo·n· a feed rate. If this eondition 
oeeHrs an AWFCO will be aetivated. 

Low CHrrent to the Areing Eleetrodes OALL 032S): A lovi low eurreRt alarm to the areing eleetrodes 
indieates a problem with the areiRg eleetrodes. If this eondition oeeurs, an AWFCO will be aeti'>'ated, 

Low Temperature ia the Thermal Residenee Chamber (TALL 03SS): A lo·.v lo'<v temperature alarm 
iR the TRC indieates iRadequate power inpHt iRto the proeess ell.amber for the eHrrent feed rate. If this 
eoRditioR oeeHrs, aR AWEFCO v.'ill be aetivated. 

Ii. Preventative aad Preparedness (P&P) Proeedures and Inspeetion Plan 

A SHF\'eillaRee, mainteRanee, aRd ealibratioR event list will be provided for the key eqHipment and 
eontrol/instrumeRt deviees in this SHbS)'Stem. The eveRts •.yill be based OR the manHfaemrer' s 
reeommeRdations and will inelHde maintenanee frequeRe)« WheR the faeility operatioR is started, eaeh 
surveillaRee, maintenanee, and ealibratioR event will be reeorded and doeumented. 

A prelimiRary guideliRe for SHF\'eillaRee, maiRteRanee, and ealibration eYeRts relatiYe to this subsystem is 
preseRted below. 
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The eoHditioH of the proeess ehamber refraetory reql:lires periodie Sl:lrveillaHee. MoHitoriHg the refraetory 
temperat1:1re aHd observiHg aR)' ehaHges iH the temperatl:lre over time comprises this s1:1rveillaHee. 

The coHditioH of the refractory iH the TR.C req1:1ires periodie Sl:IFYeilhmee. The Sl:IF'>'eillaHee is 
performed by ro1:1tiHel1· meas1:1riHg the eilternal \'essel temperat1:1re. This ass1:1res the iHsl:llatiHg 
refraetor)' is iR good eoHditioH. Vis1:1al eitamiHatioH sho1:1ld be performed via access ports iH the 
vessel lid. 

Req1:1ired maiHteHaHee of the TRC is eomprised of reg1:1lar eheeks for ace1:1m1:1latioH of partie1:1late iH the 
bottom of the Yesse4 l. AR)' accl:lm1:1latioH caH be remo·red via the valved port iH the bottom of the TRC. 
AdditioHally, the thermoeo1:1ple ·.viii req1:1ire replaeemeflt wheH it fails or does Hot meet calibratioH 
specifieatioHs. 

Req1:1ired maiHteHaHce of the process ehamber eReompasses maiRteHaHee of the plasma aRd jo1:1le heatiRg 
electrodes. ArciHg electrodes are c0Hs1:1med as feed is proeessed. ·New areiHg eleetrode material is 
s1:1pplied by addiHg HOW seetioHs of electrode, as reql:lired. DC power aHd feediHg are ceased prior to the 
additioH of Hew eleetrode material. f1:1rthermore, the j 01:1le heatiHg electrodes are coHsl:lmed as feed is 
processed, altho1:1gh to a lessor degree thaR the arciHg eleetrodes. Periodicall1·, thejo1:1le heatiRg 
electrodes req1:1ire replacemeHt. WheH a Hew jo1:1le lleatiHg electrode is req1:1ired, the old electrode will be 
remoYed aHd a Hevi electrode assembly iHstalled iA its plaee . .Each jo1:1le heatiHg eleetrode assembly 
1:1tilizes aH lRcoHel alloy flFOtectioH sheath. 
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3.4 SUBSYSTEM CV 04, PRODUCT HANDLING 

1. CeReral FuRetieR 

The ftmetioll of the prodHet halldlillg system is to diseharge the moltell prodHet from the preeess ehamber 
aad to provide eoafinement dHriHg diseharge. Moltea glass is diseharged ·•ia the side draia of the 
everflovt' seetioa er the bottom draill of the proeess ehamber. Moltell metals are diseharged throHgh the 
eettem draia of the proeess ehameer. The veatilatioa Sj'stem maietaias a slight ; ·aeu1;1m ia the eaeles1;1re 
to eas1;1re eoataiemeet aed proeesses all ventilation air thro1;1gh a HEPA filter. 

2. RefeFeeee Deeumeets 

PFeeess Flew I>iagFBm: See drawing 3100 I P 052 in Appendix B in this dee1;1ment. 
PFeeess Blld IRstrumeRtatieR DiagFBm: See drawings 31001 P 071 01 alld 02 in Appelldii< B in this 
dee1;1mellt. 
Key Cempeeeets: See Tables GV 01 ia the eq1;1ipmeat aad iHstrumellt list ill Attaehmellt 9. 
Key Cempeeeet Teeheieal Speeifieatiees: See the teehllieal speeifieatioa paekage enelesed ia 
Attaehmeat 9. 
Key CeetFel De~~ees: See Table GV 01 in the eq1;1ipment aad instrument list ia Attaehment 9. 
Ceeff'el Deviee TeehRieal SpeeifieatieR: See the teelmieal speeifieatiea paekage enelosed ia 
Attaehment 9. 
IRteFfaeieg Subsystems: feed (GV 03); proeess ehameer (GV 01); GASVIT™ proeess veat s~system 
(GV 09); GASVITTM maia proeess eeatrels s1;1eS)'Stem (GV 10) 

3. EEtuipmeRt BREI PFeeess DeseFiptiea 

Vitrified prodm;t, is p011Fed from the proeess ehameer (GV 03), via the side or bottom draias, iate steel 
reeeh·iag eaaisters. The prodHet haadliHg system fer the side and bottom draias operate similarly. PoHred 
prodHet from either draia is sealed from the SHITO!!Adiag atmosphere via a staialess steel j !Imper that 
mates the drain line with a staialess steel O't'erpaek that eentaias the reeei;·iag eanister. A fle1tible metal 
bellev1s is iaeorporated in the €0AHeeting jHmper to allow fer thermal expansioa. The bellows eaaeles the 
matiag assemelj' to ee raised aad lo·,,,.ered ·.vhea fall eaaisters are removed aad aew eaaisters leaded. 
Additionally, the bellows enables load eell meas1o1remeats of eaeh eaaister dHring peHring. 

The O>'erpaek serves se;'eral pHrposes. Its primary pHrpose is to prevent air from getting into the proeess 
ehamber d1;1ring po1o1ring operations. The overpaek also provides fer eontainment of the small q1o1antity of 
vapors aad aerosols that maJ' emaaate from the po1o1r stream. Additionall)', the e;·erpaek proYides a shield 
fer radiaat eaergy traasfer from the hot glass eaaisters to the s1o1rro1o1adiag eq1o1ipment. Air aet1o1ated elamps 
en the eanister mating assembly enable operators to detaeh aad attaeh eanisters remotely to avoid 
eentaminatien by volatile radieaetive eenstihfents. Similarly, a eable driven eart enaeles operators to 
remotely remoYe aad positioa aew eaaisters 1;1nder the drain assemblj'. 

Moltea prod1;1et is pe1;1red from the eottem of the proeess ehameer via an iadHetiYelj' heated, freeze valve 
drain. When molten prod1o1et is net being removed via the eettem drain, a frozen pl Hg of glass is 
maiatained in the bottom drain by water flew thrm1gh the indHetien eeil. Pe1o1ring is initiated ey applying 
a high freqHeney (3 .3 to 9.6 kHz) AC potential aeross the ind1;1etien eeil ;<ia PS 0360. This high 
freq1o1eR€)' e1o1rreat indHees a e1o1rreat ia the bottom drain that heats it to a point where the frozen glass pl1o1g 
melts alle"Yiag molten prodHet to flew from the draia. THming effthe high freq1;1eney power to the eoil, 
and allowing the drain to be eooled ey the water flow in the eoil stops the fle·,y ey reformation of the 
frozen glass pl1;1g. Holten prod!!et flew ean also ee stopped by iaereasing the press1;1re in the bottom drain 
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via fCV 0423 iR tlie RitrogeR su1919ly liRe. Tlie bottoffi draiR eaR be isolated froffi tlie O\'eFJ9aek eaRister 
via isolatioR gate valve V 04316. 

A HePA filtered hood veRtilates tlie eRtire eaRister reEHovalfadditioH eHelosure iR order to EHiHiEHire 
radioaeti•'e eoRtaffiiRatioR spread to operators aRd surrouRdiRgs. CaRisters eRter aRd exit the produet 
haHdliRg eRelosure tlirot1gli the eRelosure door D 0415 (for the side draiR eHelosure) aAd D 04 25 (for the 
bottoffi draiR eRelosure). Tlie Regative veRtilatioR pressure iR the eRelosure EHitigates the spread of aRy 
airoorne eoHtaEHiHatioH. 

The key eoRtrol deviees for eaeh produet haHdliHg syste!H (tlie side aHd bottom eraiHs) are the eaHister 
load eells (WI 0410 for the side aRd WI 0420 for the bottom) , the elaEHpiRg eaAister matiRg asseEHblies 
(eoHtrolled by fV 0410 aRd fV 0411 OR tlie side aHd fV 0420 aRd fV 0421 at tlie bottom), aRd tlie 
isolatioH gate valves (eoRtrolled by fV 0412 OH the side aHd fV 0422 at the botto!H). The load eells 
eRable eoRtiRuous '<Yeiglit 1HeasuremeRts of the eaHisters alertiRg operators wlieH a eaRister is full aAd 
Reeds to be ehaRged out. The elam19s OR the ovefJ9aek matiRg assemblies eRable 
operators to remotely attaeli aRd detaeh the o¥eFJ9aeks from the sealed drain assembly dttriRg eaRister 
ehaRges. The isolatioR slide gate valve (V 04307 oa the side aRd V 04316 OR the bottom) eloses to 
maiHtaia a seal oa the diseharge pipe duriRg eaR ehaRges. fiRally, the eable drh'eR eaaister eoayeyor 
eRables operators to remotely· positioR eaRisters uRder tlie proeess ehamber draiR. 

The produet llaHdliHg assembles for both tile side aHd bottom draiHs are sllowR iR P&ID araiNiRgs 31 QOl 
P 074 0 l aHd 31001 P 074 02, res19eetiYely. 

4. OperetieR eRd CeRtrel DeseripeeR 

CaRister ReplaeemeRt: CaHisters are remo.,·ea aHd replaeed uHder both tlie side aHd bottom araiH 
assemblies iR tlie same manRer. CaRister replaeemeHt is typieally performed ""'ROH a giYeR eaHister is full 
ofmolteH material, as iRdieatea by the load eell measuremeHts (WI 0410 for tlie side araifl, aRd WI 0420 
for the bottom draiH). 

CaHisters eHter aHd exit tlie proauet liaHdliHg eHelosure through the eHelosure door (D 0415, for tlie side 
draiH eHelosure aHd D 0425, for the bottom draiH eHelosure). Tlie Hegative veRtilatioH pressure ill the 
eHelosure preveHts the spread of aRy airborne eoHtamiHatioH. 0Hee the eaHister lias beeH replaeed, 
operators Reed to stage tlie full eaHister ill a eool aovm area aHd add a Re'"" eaHister to eoHveyor. 

S. Set=ety IRterleel<s 

When the eanister mating assemblies fer eaeh ElraiH are EletaeheEI frem the eanister, the eerreS!JenEling iselatien gate 
Ya!Ye is eleseEI. This assttres a seal en the ElraiR area and keeflS meltee material !Fem peurieg en the eeeyeyer and 
SHFF0HREliHg S)'Stems. 

6. PreYeRteth'e end PreperedRess (P&P) Preeedures eRd IRspeetiee PleR 

A s1o1FveillaRee, maiRteHaHee, aRd ealibratioa event list will be pro.,·ided for tile key equipment aHd 
eoatrol/iastrnmeat deviee ia this subS)'Stem. Tlie eveHts will be based OH tlie maaufaetl!Fer' s 
reeommeHdatioHs aHd •.yill iHeh1de maiHteHaHee frequeHey. 'NlieH tlie faeility operatioH is started, eaeli 
surYeillaHee, maiHteHaHee, aHd ealibratioH O'>'eHt 'Nill be reeorded aHd doeumeRtea. 
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A preliminary gtiideline for stirveillanee, maintenanee, ar~d ealibration events relati\•e to this stibsystem is 
presented below. 

Identify pltigging or abnormal behavior and monitor the potir stream from eaeh drain assembly. 

The load eel! meastirements for eaeh drain eanister shotild be monitored regtilarly to assess the fill le,·el 
of eaeh eanister. 

J.S SUBSYSTEM CV QS, FIRST STAGE SYNGAS PROCESSING 

1. General Funetion 

The first stage syngas proeessing stibsystem (GV 05) redtiees and maintains the proeess ehamber ei(hatist 
gases to a temperattire range of 800° I 832.':'_fahrenheit dtiring v•aste preeessing operations and filters 
solid partieulate from the gas stream ei(iting the proeess ehamber (GV 03) before it is serubbed by the 
eatistie serub system (GV 06). The filter is baek blown periodieally by a nitrogen jet pt1lsing system to 
elean the aeet1mt1lated solids from the filter sHrfaee. These solids fall to the bottom of the filter hoHsing, 
thFough an isolation gate vah<e, and into a reeeiving eontainer. The reeeiving eontainer pro,·ides a 
eonfinement featt1re to minimize an)· potential airborne eontaminant generated dt1ring the operation. 

2. Referenee Ooeuments 

Proeess Flow Diagram: See drawing 31001 P 051 in Appendi1< B in this doet1ment. 
Proeess and Iestrumentation Diagram: See drawing 31001 P 075 in Appendix B in this dornment. 
Key ComJloeents: See Tables GV 05 in the eqt1ipment/instrument list in Attaehment 9. 
Ke,· ComJ1oeeet Teehnieal Sfleeifieations: See the teehnieal speeifieation paekage enelosed in 
Attaehment 9. 
Key Control De•Aees: See Tables GV 03 in the eqtiipment/instrnment list in Attaellffient 9. 
Control Deviee Teeheieal SJ1eeifieatioe: See the teelmieal speeifieation paekage enelosed as in 
Attaehment 9. 
Interfaeing Subsystems: proeess elrnmber stibS)'Stem (GV 03); seeond stage S)'Rgas proeessing 
st1bsystem (GV 06); GASVIT™ main proeess eontrols stibsystem (GV I 0); eooling water sHbsystem 
(GV le); nitrogen st1pply st1bsystem (GV 15) 

J. Equipment and Proeess Deseription 

Svngas Tem13eratt1re Control: The gas temperatHres leaving tae proeess ehamber (GV 03) eot1ld range 
abo,·e 700° Celsii;s cforing waste proeessing operations. Before entering the first stage syngas proeess 
filter, the temperature mtist be redueed to an awrage of 700° CelsiHs dHFing regular operation. 
Tae temperattire range mHst be eontrolled to below the ma1cimi;m design temperatHre of the filter (1 ,000° 
Celsius for short dt1rations) and above 800° Celsitis in order to keep the gases above taeir dew points. 
The off gas temperature is inereased by the power inptit into tae proeess ehamber (tising the plasma 
power) and deereased b)· an atomized ·.vater/steam spray. Temperattire element TE 03 51 is the sensor 
tised to eall for heating or eooling of the stream entering the filter. 

Filtration: The first stage S)'Rgas proeess filter tises eeramie filter media to withstand the high 
temperature reqtiirements of the serviee. The e1cpeeted off gas partirnlate from the fomaee aas a mass 
mean diameter of less than 2 mierons. The partiei;late is eolleeted on the filter elements tintil a eertain 
presstire drop is reaeaed, then presstirized nitrogen is blown baek th:-otigfi the tinit to elean the filter 
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elemeRts. This baek flow is ROI great eR011gh to upset the ROfHlal flow through the off gas system. l\ 
bnJaSs liRe is proYises &FOURS the filter SO that it eaR be serYiees SUFiRg maiRteRaRee. 

Niff'egen Jet PulsiRg: The ke)' eoRtrol seviee for eleaniRg the filter is the AitrogeA jet pulsiAg system. 
This system aetiYates a short suratioR ofjet pulses ofRitrogeR through the filter mesia wheR the pressure 
srop aeross the filter reaehes a presetermiRes le.,·el. The primary seAsor for eoRtrolliAg this operatioA is 
PDI 0501. 

Residue diseharge: The off gas partieulate is eolleetes OA the filter elemeAts 1:1Rtil a eertaiA press1:1re srop 
is reaehes, theR RitrogeA is blevm baek through the uRit to eleaR the filter elemeRts. 

4. Operatien and Central Deseriptian 

Filter Start up: The first stage syRgas proeess filter is byf)asses suriAg the start up of the s')'Rgas 
flFOeessiRg traiA. 0Aee the f)roeess eilamber gas flow is estaelisiles, the filter eaA tileA be ' \ ·alves iR" to 
the flFOeess usiRg vah·es V 05301 aRs V 05303 . J>lete that the iRitial gas temperatures should be below 
4 00° FahreRheit se that the eeramie filter mesia is Aot thefHlally shoekes. The filter will prosuee a 
pressure srop greater thaR the miRimum, as speeifies by the maRufaeturer, at the gh·eA flov.· rate. If tli.e 
pressure srop is below this miRimum the filter sheuls be \ 'ah·es out ans eHmines for iRtegrity. The off 
gas temperatl:!re she1:1ls be iRereases grasually to the target operatiAg temf)erat1:1re \'ia the proeess ehamber 
plasma so that the eeramie filter mesia is Rot thermally shoekes. 

Filter Operatian: The gas temf)eratt1res eRteriRg the filter shouls be maiRtaiRes iR a broas temperature 
raRge aboYe 800 FahreAheit0 smiAg •,yaste f)roeessiRg Of)eratioAs to assure that the off gas is above its 
sew f)OiRt, but below the ma1<imum OperatiRg temperatt1re of the filter. Jnereases iR flOWer to the furnaee 
f)lasma shall be mase to aehieve off gas temperatt1re iRereases. CoR\'ersely, seereases iR power to these 
URits ans iAjeetiOR of an atomizes steam/viater spray 'Nill be uses to Seerease the eff gas temf)erature. 

Nitragen Jet Pulse Operatian: Partieulate is eolleetes oA tile filter elemeAts 1:1Rtil a eertaiR f)ressure SFOfl 
is reaehes aeross the filter (reas by PDI 0501). 0Ree this presst1re is reaehes, nitrogeR is blo·.vR baek 
thr011gh the uRit to elean the filter elemeRts. The soliss blowA off of the filter settle to the bottom of the 
filter hot1siRg through aR isolatioR gate Yah<e assembly (V 05304) aRs iAto a reeeiYiRg eanister. WheR tile 
eaAister is full the gate valve is eloses, the eaRister remo,·es, a Rew eaAister asses aAs the gate valve 
reof)enes. The eanister remoYal area is eoveres by a "'entilatioR hoes to f)roteet Viorkers from airoorne 
eoRtamiRaRts. 

Residue Paekasn!!: The solids blowR off of the filter settle to the bottom of the filter housiRg through 
aR isolatieR gate valve assembly (V 05304) aAs iAto a reeeiving eaAister. The isolatioR gate valve is only 
openeEl wheA a eaRister is mates to the bottom of the assembly. RoutiRe iRspeetioRs of the reeeiYiRg 
eaRister re\'eal wheR the eaRister is foll eRough to remove ans be replaees with a Rew eaRister. 
RaEliologieal sose rates in exeess of preElefineEl le\'els may also Ratify operators wheR a eaRister must be 
replaees. IR orser to replaee a eaRister operators must aeeess the eaRister through the eRelosure. The 
isolatioR valve betweeA the filter ans reeeiving eanister must first be opeRes. J>leitt, the eaRister must be 
Eletaehes from the matiRg flange ans baggeEl out of the eRelosure. A Rew eaRister ma)' theR be aElses iAtO 
the eoRtaiRmeRt eRelosure ans mates to the filter. Finally, the isolatioR gate valYe must be reopeRed to 
allow partieulate aeeumulatioR to eoRtiRue iR the eaRister. 

A~'FCO Centrals: The pressure Elrop aeross the filter is moRitores iR ease it Elrops belwN a eertaiR le\'el 
(PDALL 0501). This alarm iRElieates a breaeh iR the filtering mesia ans triggers the AWFCO eoRtroller. 
AR)' problems with the filter that may result iR tee high ef a pressure srop, sesf)ite baek flov• eleaRiRg 
attempts, eaR be assresseEl by bypassiRg the filter assembl)' with .,,alYe V 05302. 
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S. Safety InteFleel<s 

A11tem11tie Waste Feed C11teff (AWFCO) is triggered ay PDALL 0501 1111£1 mdieates a areaeh iH the filter media. 

Ii. PFennt11the and PFepaFedness (P&P) PFeeeduFes and Inspeetien Plan 

A s11p,·eillaAee, maiAtenaAee, ans ealieratieA eveRt list '.Viii Ile 13rovided for tile ke:,· eqi;i13meAt aAd 
eoRtrob'iRstrameet Eie•·iee iR this s11es:,·stem. Tile eveRts will be eased oR tile man11faet11rer' s 
reeommeRdatioes aRd will iRel11de maiRteRaRee freq11eRey. WlleA tile faeility 013eratioA is started, eaell 
s11p,·eillaRee, 1BaiRteRaRee, aRd ealieratieR eveRt will Ile reeorded aRd doe11meRted. 

A 13relimiAary g11ideliAe for s11p,·eillaAee, maiAteAaRce, aAd ealibratioR eveAts relative to this s11bsyste1B is 
13reseRted aelo'.V. 

The filter pressure drep data sheuld ae inspeeted daily te identify any ea•,.ieus high er le" trends "'hieh ee11ld 
indieate prealems with the filter. 

The filter aaek flew system sheuld ae maifltaifled per veeder speeifieatiens. 

The ]eye] efselids in the eelleetien eanister mHSt ee menitered regularly te assure that it dees net e•ier fill. This 
meniteriflg will ae performed en the re11tifle eperatmg rounds. Raaielegieal aese rates frem the reeeiviflg ea11ister 
will alse ae meniterea. If these aese rates reaeh a Jlreaefinea leYel , eperaters will ae alerted ans the eanister 
remevea aefere the aese rates e1(eeea OJleratienal limits. 

Tile resi811e 13aclG~giRg eAclesi;re m11st Ile checked for tile 13artirnlate aec11m11IatioR. Tile radiatioA 
moniter sllo11Id be s11rveyed daily to ass11re tllat it is eR aAd eperatiRg. 

RadiatioR monitor (GM Q52fl) slle11ld be maiRtaiRed oR a moRtllly easis ·.vitll q11arterly recalieratieA. Tile 
resid11e packaging enclos11re HEPA filter, for that eRelos11re, sllo11ld Ile flo•.v ellecked moRtllly. 

3.li SUBSYSTEM CV Ill!, SECOND STACE: SYNCAS PROCESSING 

1. Cenernl Fi;netien 

Tile seeoRd stage S)'Rgas proeessiAg s:,·stem proYides aeid gas seraeaiRg, merettf)' ya13or aeatemeRt, and 
partie11late removal eapaeility to cleaA tile gas streaffi eJcitiRg tile first stage syngas 13rocessiAg system 
(GV QS) . Tile seeoREi stage syngas proeessiRg system also coAEiitioAs all syegas effl11eRt to tile aeeeptallle 
eRtraRce limits for tile third stage S)'Rgas 13roeessiRg (GV Q7). Tile desigR of tile secoREi stage syRgas 
13roeessiRg S)'Stem iRel11des 13rovisieRs for complete b)'j3ass ef tile first stage syngas 13roeessiAg 11Ait. Nete 
that tile twe sernabers, tegetller, llave a EiesigR reme•·al effieieRey for HCI ef 99.90 13erceRt at a flov" rate 
of SQ lbs. per llo11r of HCI. 
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2. Referenee Doeuments 

Proeess Flow Diagram: See drawiRg 31001 P 052 01 iR AflfleRdix, AttaehmeRt #7 (RR). iR this 
doetimeRt. 
Proeess and Instrumentation Diagram: See drawiflg 31001 P 07e 01 , 02, 03 , 04 , aRd 05 iR 
AttaehmeRt 7. 
Key ComfJoeents: See Taeles GV Oe iR the equifJmeRt aRd iRstrumeRt list iR AttaehmeRt #9. 
Key Compoeeet Teeheieal Speeifieatioes: See the teehAieal SfJeeifieatioR flaekage eRelosed as iA 
AttaehmeRt 12. 
Ke~· Coetrel De'o<iees: See Taeles GV Oe iR the eqtiiflmeRt aRd iRstrumeRt list iR AttaehmeRt #9. 
Coetrel I>eviee Teeheieal Speeifieatioe: See the teelmieal SfleeifieatioR flaekage eRelosed iR 
AttaehmeRt 9. 
Interfaeieg Subsystems: first stage syRgas proeessiRg stibs;·stem (GV 05); third stage syRgas 
proeessiRg (GV 07); seeeRdary waste stibsystem (GV 11 ); GASVIT™ maiR preeess eeAtrels stibsystem 
(GV 10); eeeliRg water subs;·stem (GV le) 

3. Equipment aed Proeess I>eseriptioe 

The flroeess flew fer the seeeRd stage s:yRgas fJroeessiRg system iRvelves ""'et gas serubbiRg with 
taRdem ej eeter serubbers. The serubbers are flaeked tO'Ner aeserptieR 1mits, fellevled by a high 
effieieRe;· mist elimiRatieR HRit, fJre heater, HEPA filters , aRd flOst HEPA earbeR filters fer meretiry 
aeatemeRt. A deserif)tieR of eaeh t1Rit is as fellows: 

Jligh Temperature Ejeetor Serubber and Paelml Tower Aeid Gas Sernbber: The first ejeeter 
reduees the iReemiRg gas temfJerarnre from approximately l ,000° Celsitis to below e0° Celsius usiRg a 
sHb eeeliRg system with a heat exehaRger. This eeeler is desigRed to reme'«e aflflreximately 937,000 
Bttilhetir of thermal ORergy from the gas stream dtiring Renna! Ofleratien. This energy is transferred to the 
proeess eeeling water stibsystem (GV le). The ejeeter serubeer is faerieated usiRg Alley C 27e with 
high altimiRa refraetery iR the inlet pertieR of the ejeeter. The flaeked tower and re eireHlatien tank are 
eeRstrueted of 11 gaHge Alley C 27e. The paeked tower inelHdes aR Alley C 27e paeking SHflPOrt, 
eeramie SHfler ifltalex saddle paeking, aRd HOR metallie liqtiid distribtitieR. The first ejeeter aRd flaeked 
tower system is eqHiflfled "'"ith a re eireHlatien flHmfl eaflable of delivering 50 gallons per miRHte at 85 
PeHRds per Sqtiare lneh Gatige (psig). 

Seeond Stage Ejeetor Serubbieg System: The seeeRd stage seroobiRg system provides aeid gas 
seruebiRg to remove all remaiRing aeid gas eeRstitHents to regtilatOFf release limits aRd to reme't'e a 
pertieR of the Hg \ 'apers . The seeend ej eeter reEltiees the iReoming gas temperattire from appreRimately 
e0° Celsitis to below 10° CelsiHs tisiRg a slih eeeliRg system with a heat exehanger. This eeeler is 
ElesigRed to remeYe apflreitimately 299,000 BtH/hetir of thermal energy from the gas stream dtiring 
Rermal operatieR. This energy is traRsferred to the shilled preeess eeeliRg ·.vater SHbsystem. The ejeeter 
serHbeer is fabrieated Hsing Alley C 27e v.-ith high altimina refraetery in the iRlet pertieR of the ejeetor. 
The paeked tower aRd re eiretilatien taRk are eeRstflieted of l l gaHge Aile;· C 27e . The paeked tower 
iReludes aR Alie;· C 27e paekiAg stippert, pel)'flrepyleRe super iRtalex sadElle paekiRg, aRd ROR metallie 
liqHid distrieHtieA. The fiRal stage of the paeked eeluFAR aeserber ineltides an IReeAel e25 mesh t)'fle 
mist elimiRater. The seeeREI ejeeter aAd paeked tower s;·stem is eqHipped with a re eireulatieR ptimfl 
eapable of deli,•eriRg 50 gallons per mintite at 85 psig. 

High Effieienev Mist Eliminator (HEME): The high effieieRey mist elimiRater (HEME) proYides fiRal 
remeYal of fiRe mists from the S)'flgas prier to fiRal filtratieR aRd eeRElitioRiRg. The HEME is eqtiipped 
witll a TefleRo'E filter elemeRt aRd an lneeRel e25 mesll type mist elimiAater as well as a lleat exellaRger 
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fur eeeliHg the I galleH fl er miRute ef makeufl ""'ater te tile system frem 20°C te 2°C. Tllis eRergy is 
traRsferred te tl!e ellilled flFeeess eeeliRg 'Nater slffiS)'Stem. 

High PeFfeFIBaHee CentFifHgal Fan: Twe lligll effieieHey radial blade faRs (BLO 064 4 and BLO 
0645), !lifled iH flarallel , 13rovide the reEjuired draft eR the GASVJTIM 13reeess ehamber aHd the wet 
serubber system S)'Hgas 13reeessiHg traiR te eRsure adeEjuate vaeuum is maiRtailled iR the everall system 
aRd that the reEjuired flew ef S)'Hgas is maiRtaiRed. If eHe faH fails the ether faH starts te maiHtaill a draft 
threugh the S)'Stem. Eaeh faR is Yariable s13eed aHd eeHtrels the flleRum 13ressure via PC 064 4. Nete that 
a miHimum flevaate is maiRtaiHed frem the 13reeess ehamber by kee13illg the SUflf3lemeHtal RitregeH 
flevirate abeve 10 SCFM at all times (eelltrolled by FCV 380). 

Gas Reheater: The S)'Hgas is reheated after ei<itiHg tile seeelld stage syHgas flreeessiRg uRit te raise the 
tem13erature vo'ell abeve the gas dev" 13eillt. This 13re\'ellts '""ater im13iHgemeHt efthe subseEjUeRt HEPA 
filters alld mereur)' adsef!ltiell earbeR filters. The gas reheater (HT 064 6) uses lHeeley sheatlled eleetrie 
heatiRg elemellts eeHtrelled by aH SCR iR aR Alie)' C 276 lieusiRg. The lieatiRg elemeHts flFOVide Uf3 te 
50,000 Btui lieur te heat tile gas stream te a miHimum ef 25° F abeve the saturatieH fleiHt, before filtratieH 
tllrough tile HEPA aHd Carbell filters. 

HEPA Filters: The HEPA filter lleusing is eeRstrueted ef 316 SS (iH aeeerdaHee with ASMG W509/5) 
with greuHEI aHd 13elislied illternal surfaees. Eaell filter ef tile 13arallel HEPA filter systems (FLT 0641 
aRd FLT 0642) heuses a 13re filter, follewed by a HEPA filter (99.97 flereellt effieieRey fur 13artieulates 
greater tllaH er eEjual te 0.3 mierell) , with a knife edge seal. Baell filter lleusiHg iHeeFflerates a bag 
in/bag out riRg te eHable eeHtaiRmeRt ef radieaetive materials eelleeted iR tile HEPA duriRg filter 
refllaeemeHt aetiYities. Eaeh filter is sized te haHdle 100 !lereellt ef the tetal S)'Hgas flev1 aRd is eEjuiflfled 
with a !lre filter aRd HEPA filter elemeRt. 

"igh 0 orfermallee Centrifugal Baaster Fan: An additiellal high effieieRey radial blade fall (BLO 
0646), beests the S)'Hgas flew through the HEPA aRd the earbeH filter traiRs. This additieRal faR flFOYides 
the reEjuired metive furee te eHsure that a llegative !lressure is maiRtained iR tile filters as well as overall 
system. A maiHteHaHee byflass liHe is flrovided fur this fall. DuriHg maiHteHaRee, or iR tl!e eveHt of a faH 
failure, the fall bwass valve is efleRed aRd the maill syllgas falls (BLO 064 4 aRd BLO 064 5) will be used 
to flevi the S)'Hgas tfireugh the b)'!laSS lille. 

Past HEPA Carbee Filters. The earbell filter lleusillg is also eoRstraeted ef 316 SS with greuHd aRd 
13elished illternal surfaees. Eaell filter assembly efthe !larallel earbeH filter (FLT 0660 aHd FLT 0661) 
eollsists of four seetioRs. The first seetioR, the !lrimary earboH bed, is leeated iR freRt of the filter 
assembly aRd heuses a earbeR media tllat is ifR!lregHated for mereUF)' removal. The seeeRd seetieH, the 
flloRum, is all em13ty gas Sflaee dowH stream of the flFimaf)' earbeR bed. A mereury YBfler samflliHg aHd 
deteetioll S)'Stem is iRstalled in this seetieH. The third seetieH, the baekufl earboH bed, eeRtaiHs a earboH 
media that is similar to the media in the flrimar)' earbeH bed. This seetieR is flre,·ided to iHerease the 
filtratiell system mereury abatemeHt reliability. The last seetieH, flelislliHg filter, eeHtaiHs a rouglliRg filter 
elemeRt that reme·•es earbeR fiRes iH the e\'eHt that sueh fiHes are released frem the earbeH media iH the 
beds. Eaeh filter traiH is sized te haHdle I 00 !lereeHt ef the total S)'Hgas. The filter assembly is sized fur a 
flew rate of300 sefrR aHd te adsorb a!l!lreximately 0.006825 lbfhr ef elemeHtal mereUF)', wlliell is based 
ell 85% reme,·al effieieRE)' ill the t·n·o serubbers !lreeedillg tile earbell filter. 

The earboll media has aR efleratiRg temflerature raRge of 50 G~ GF, ho•Ne,·er the aetual efleratiHg 
raRge fur the S)'Hgas iRlet is 75 G~ GF. The filter is desigHed fur a miHimum gas resideRee time of 
BflflFOXimatel)' t'NO (2) seeeHds te eHsure aR everall remeval effieieRey ef 99.7%. This remo\·al effieiRey 
exeeeds the estimated reme\•al effieieHey used iH tile MWF PrelimiRaf)' Risk AssessmeHt ealeulatioll 
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(97.5%). The higher removal effieieRey of the earboR media eRsures that the GASVI~ system will 
meet the MACT staRdards !lf'lplieable to mereury emissioRs. 

The maximum mereHF)' loadiRg to the earboR media is 15% by weight. The weight of the earboR media 
iR the primal')' filter seetioR is !lf'lPFOJEimately 972 lb (assumiRg a deRsity of34.4 lb/ft\ The ealeulated 
maximum media life iR the primar1· bed is theR 2.14 yr, assumiRg 85% of the mereuf)' is removed by the 
sernbbers. The ealeulated miRimum bed life is 0.32 yr, assumiRg RO mereuf)' is remoYed by the 
serubbers. The baek up earboR iR the third seetioR of the filter has approximate!)' 14% of the media mass 
iR the primal')' bed. HeRee, the aRtieipated life of the baek Hfl earboR bed is 0.3 yr. (maJEimHm) aRd 0.05 
yr. ( 18 da)'S mifiimum). These earboR bed life ealrnlatioRs are highly eoRservatiYEI beeause the)' are 
based OR the assumptioR that the GAVSIT™ will operate eoRtiRuously at the maximHm permitted solids 
feed rate (350 lb/&) with the maJEimum allowable mereHry eoReeRtratioR (0.0455 lb/hr). 

4. OpeFatiaR and Central DeseFiptian 

High Tempernt11Fe EjeetaF Sen1bbeF aed Paelrnd TaweF Aeid Gas SerubbeF: The oiieratioR of the 
high temperature sernbber aHd paeked tO'>'>'er system iHvolws the use of ·""ater as a seroo solutioH. The 
weter is fed te the ejeeter ate refe fff 5() gett.eHs per .'11im1te, et e pressure fff 85 psig. lf thefl-ew rete te 
fhe ejeeterfe1/!s hele"" 3() gel!tmsper mimtfe tm A WFCO respense is triggered. The sernbbiRg solutioR is 
ReHtralized with sodium hydroxide solHtioR. fresh eaHstie solutioR is automatieally added to the serubber 
taRk based OR a pH feed baek eoRtrol loop (AIC 002) whieh adjusts \'ah'e ACV 001 . A portion of the re 
eirrnlated sernb solutioR is direeted to the paeked tower liquid distributor et e rete Erftlfifir&ximefely e 
gel/ens per mimtfe. A separate stream of serub solutioH re eireHlates through disposable filter eartridges 
to remove partieulate frnm the seroo solHtioR taRk. 

Seeand EjeetaF Serubber: The operatioR of the seeoRd serueber aRd paeked to·Ner system also 
iRYolves the HSe of water as a sernb solutioR. The "rnter is fed t<J the ejeeter et e rete &f 5() getle11s 
per minute end t1 pressure ef 85 psig. lfthejl-e'>•' refe te fhe ejecter falls helew 3() gel/ens per minute 
8"'1 A WFCO respense is trigger-ed. This serub solutioR is also Reutralized with sodium hydroxide solutioR. 
fresh eaHstie solHtioR is automatieally added to the serubber taRk eased OR a pH feed baek eoRtrol loop 
(ATC 021) whieh adjusts valve ACV 021 . ARd, like the primal')' sernbber, a portioR of the re eireulated 
sernb solutioR is direeted to the paeked tower liquid distributor et e rete &fBfifireximet-e!y e ge!!ens per 
minute. A separate stream of sernb solHtioR is reeireulated through disposable filter eartridges to remove 
partieulates from the serub solutioR taRk. 

High Effieieney Mist ElimiRataF (HEME): The high effieieRey mist elimiRator (HEME) is Hsed to 
remO»'e liquid aerosols aRd sHb mieroR partieulate that eJtit the seeoRd stage pael<ed tower serubber. 
HEME fiber filters eaR also remoYe aeid or eaustie fumes. Sinee the HEME et111 he epereted wet, e water 
Sf!ffiY Ctlfl he per'iedica!!y emp!fJyed te wesh dewn &1d cleen b~eji!fer element ~faccumu!et-ed se!ids. 
This sprey eensists efe l galle11 per mimtfe re eircu!£tted senthhing selutien sfream fedjt-em e 1 herse 
pewer (HP) pump, Bf ]{)psig. The 11erme! epereti>'lg differential pressure &fthe HEi\fE is 11 inehes ef 
water eelwn11 at maxim11111 eperating s;mgesfl-ew ."tlte. 

High PeFfeFmaeee CeRtrifllgal Fae: Two high effieieRey radial blade faRs (BLO 004 4 aRd BLO 004 5) 
piped iR parallel , proYide the required draft OR the GASVIT™ proeess ehameer aRd the eRtire S)'llgas 
proeessiRg traiR to eRSHre adequate vaeHum is maiRtaiRed ifl the O\'erall system aRd that the required flov" 
of S)'Rgas is maiRtaiRed. If oRe faR fails the other faR starts to maiRtaiR a draft throtigh the system. Eaeh 
faR is Yariable speed aRd eoRtrols the pleRum pressure via PC 004 4. ~lote that a miRimtim flowrate is 
mamtaiRed H-om the proeess ehamber b)' keepiRg the Stipfllemeetal RitrogeR flo•,yrate above I 0 SCfM at 
all til'Res (eoRtrolled by fCV 380). 
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Gas Reheeter: Tlte S)'flgas FelteateF (HT 0646) maiHtaiRs tlte temperatllre oftlte S)'Rgas EI! the setpeint ef 
14() 0 F'Eihre11heit liSiRg tem13erat1ire feed eaek eoRtrol (TIC 064 6) aad liSes a tem13eratllre seRsiRg elemeRt 
(TE 064 6). The ges exiting the seeend stege S} 'llgttS preeessing unit enters the sy·ngEis reheEiter Rt 
tif!!Heximtttely 35 ° 5() °Fahrenheit. Tlte eleetrie lteater, as deseribed iR seetioR 3 aeove, eaRprevide t.'[J 

te 5(), ()()() BtibiJi&Ztr te heat the S)'flgas te the required J4() ° FRhrenheit to eRslire aa adeq11ate maFgiR of 
tem13erat11re is maiRtaiRed above tlte de·"" 13oiRt 13rior to e*ha11stiRg the S)'flgas tltro11glt tlte HEPA aRd 
merel!ry earboR filters. 

HEPA Filters: Tlte 13arallel HEPA filter system (FLT 0641 aRd FLT 0642) ltolisiRgs are eoRstrneted of 
316 SS with gro11Rd aRd 13olislted iRternal slirfaees. Tlte filter lto11siRgs are eqllipped witlt a eagollt FiRg 
to eRable eoRtaiRmeRt of radioaetive materials eolleeted iR the HEPA filter d!iriRg replaeemeRt aetiYities. 
Eaelt filter is sit:ed to haRdle I 00 13ereeRt of tlte total S)'flgas flow. Tlte differeRtial presslire aeross eaelt 
HEPA filter (PD! 0641) is moRitored. A higlt diffeFeRtial pressllFe alaFffi sigRal from the switelt is seRt to 
the A'>/FCO eoRtrols (see stibsystem GV I 0) via PDAHH 0641 . 

High Perfermenee CeRtrifugel Be ester FeR: Tlte higlt effieieRey radial blaae faR (BLO 064 6) 
provides additioRal draft for tlte GASVffIM proeess ell.amber aRd tlte eRtire S)'flgas 13roeessiRg traiR to 
eRstire tlte HEPA filters are t1Rder "'aCtillm aRd tltat tlte Feqtiired flow of S)'flgas is maiRtaiRed at a pFessliFe 
reqtiired to flow tlte S)'flgas throtigh the flame arrestor (Z 071 &). 

Post IIEPA CereoR Filters. Tlte post HEPA earboR filters are desigRed for effieieRt aRd reliable 
mere11Fy vapor aeatemeRt. Tltere are two parallel filter traiRs aRd eaeh filter traiR is desigRed for 100% 
S)'flgas flow. As e*plaiaed 13re'>·iot1sl)' iR tltis seetioR, eaeh filter traiR ltas follr seetioRs: tlte 13rimaFy filter 
eed, tlte pleRHm, the seeoRd earboR eed aRd tlte polishiRg filter. DtiriRg ROFffial 013eratioR ORe filteF tFaiR 
is iR sep,·iee while the seeoRd llRit is iR staRdey. The J3Fimary earboR bed iR the filter traiR removes 
Merelif)' , ·aper iR the S)'flgas. WheR the bed reaeltes its satllratioR eapaeit)', the merellF)' detector iR the 
pleR11m Sf:1aee ""'ill iRitiate a higlt merel!f)' alaFffi iR the GASVrr™ S)'Stem maiR eoRtrol room. It shollld 
ee Roted that this alarm meaRs that a breaktltrotigh iR tlte fiFst earboR eed has oeetirred while the seeoRd 
earboR bed still has eapaeit)' to remo,,·e merellr)' "'Rf:lOr from the S)'flgas strearR. Tlte high merellry alaFffi 
is set at 35011f?'m3 . The alaFffi set 13oiRt is eale11lated by I) settiRg the merel!F)' eoReeRtratioR iH the gas 
ei<itiHg the eoRverter to a Yal11e of4011g/dsem, 10% below the MACT staRdard of4511f?'dsem, 2) 
asstimiRg a flow rate of 5,000 sefm at the eoR''erter otitlet, 3) ass11miRg a S)'flgas flow rate of 250 sefm 
thrntigh the earboR filteF viheFe the meretirf moRitor is loeated, 4) assmniRg that the dF)' flow at the 
moffitoriRg loeatioR is 50% of tlte total flow, aRd fioRally 5) adj11stiRg the high meretif)' alaFffi 
eoReeRtratioR for a ROA staRdard temperat11re of 120° f . The alaFffi settiRg is thaR 100 times higher thaR 
tlte meretiry deteetioR limit. U130R reeeipt of the high merel!ry alaFffi, the operator maRtially aligRs the 
maRifo!Ei 't'alves to rotite the S)'Rgas thrm1glt the staRdby filter llRit. A "'a6t1llm de•riee that has eotlt HEPA 
aRd eareoR filteF at its ei<hallst liRe is 11sed to remove the s13eRt eareoR media from tlte bed. BefoFe 
remoYing the s13eRt earboR, the filter traiR is p11rged witlt RitrogeR. Similarly, after filliRg the filter with 
Rev; earboR media, the filter tFaiH is 13t1rged with RitrogeR before plaeiRg the l!Rit iR staRd 9;· sep,·iee. A 
eareOR mOR9llide moRitor iR the filter diseharge liRe provides iRdieatioR to the Operator teat the llRit has 
beeR safely p!irged aRd is ready for maiRteRaRee. Lil<ewise, aR O*)'geR moaitor 13r0Yides iadieatioa that 
the earboR filter is stiffieieRtly iaerted before plaeiRg the filter iato 013eratioR. The s13eat earboa media 
will be 13aekaged aad seat to offsite faeilities for 13roeessiRg aad disposal. To easllre that the filteFs are Rot 
pl11gged, the differeatial 13resst1re aeross the filter traiRs (PD! 0660) is moRitored. A high differeRtial 
presstire alaFffi sigRal from the switelt is seRt to the AWFCO eoRtrols (see slles;·stem GV I 0) via 
PDAHH 0660. The differeRtial iiressllre aeross tlte filter d11riag ma*imtim flow eoRditioRs is ealetilated 
to ee 15.07 iRelt w.e. The ltiglt j3Fesst1Fe alarm is set at twiee the presstire drop, tltat is 30 iRelt w.e. The 
S)'flgas relteater (HT 064 6) RlaiRtaias tlte S)'flgas temiierat11re above tlte dew poiat J3Fior to eateriag the 
iiost HEPA earboa filters . Tlte temperat11re margiR is stiffieieat to pre'o'eRt eoRdeRsatioR iR tlte post HEPA 
eareoR beds. To avoid iiossible bt1ildt1p of eoRdeRsate iR tlte earboR filters , a low low temiieratllre sigRal 
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from a temperat11re seRsiRg elemeRt (TE 0040) at the iHlet of the HEPA filter is iRterloeked to iRitiate aR 
A\l/fCO alarm. This temperat11re is set at 75°f whieh is 25°f above the highest Sj'Hgas dewpoiRt at 50°~ 
The maR11faet11rers reeommeRded operatiRg temperat11re raRge for whieh the earboR media eaR provide a 
miRim11m of 99% removal effieieRey is 50 ".f-.-.±48... "F. IR order to eRs11re that the iRlet gas does Rot 
eiteeed the 11pper bo11Rd temperat11re limit, a high high temperat11re alarm from temperat11re seRsiRg 
elemeRt (TE 0040), whieh is set at 200 "F, will iRitiate aR AWFCO e\'eRt. To fllrther eRhaRee merel!f)' 
abatemeRt, the heat ei<ehaRge iR the seeoRd sentbber reeire11latioR loop is 11sed to lower the temperat11re of 
the seeoRd sernbber liq11id to approximately 50° f. This lower temperat11re minimizes the amo11Rt of 
mere11ry vapor that may get eRtraiRed iR the S)'Rgas e1Eha11st. 

final Flew Rate Element: The total flow rate of the S)'Rgas is eoRtiR11011sly moRitored using a pilet tube 
flew rnte Hieasuring de;·iee (Fl (}644) . This flow rate is tied iRto the AWFCO system to pre~'eRt 

operatioR of the feed system 11Rder high S)'Rgas flov" rates, whieh is a eoRdition iH whieh the proeess 
ehamber retention time is red11eed. 

S. Safety InteFleelts 

Ne. 1 SeF11bbeF lnjeeteF Low Low flew Rate (FALL 01101): A low low flow rate in the sernb sol11tion 
spray liRe for the fo·st ser11bber indieates a pl11g in that liRe or that the p11mp is RO longer fllnetioning. If 
this eoRditioR oernrs aR A'NFCO •,yill be aetivated. 

No.2 SeF11bbeF InjeetoF Lew Lew flew Rate (FALL 01121): A lo·,y low flow rate iR the sernb sol11tion 
spray line for the seeoRd sernbber iRdieates a pl11g iR that liRe or that the p11mp is RO longer fllRetioning. 
If this eondition oee11rs aR AWFCO '<Yill be aeti,'ated. 

Ne.I SeF11bbeF lnjeeteF Lew Lew PFessuFe (PALL 01101): A lo•.v low injeetor press11re may be the 
res11lt of either a ser11bber p11mp fail11re or a serabber injeetor fail11re. This e\'ent is iRterloeked to the 
iHitiate an AWFCO event. 

Ne.2 SeF11bber lnjeeter Lew Lew PFessuFe (PALL 01121): A low lo·u iajeetor press11re may be the 
res11lt of either a sernbber p11mp fail11re or a sernbber iRjeetor fail11re. This event is interloeked to the 
initiate aR AWfCO e\·ent. 

Ne.I SerubbeF Injeeter Levi Lew Reeireulaeee flew (FALL 0002): A lo·.v low reeire11latioR flow 
ma;· be the res11lt of sernbber reeire11latioR p11mp fail11re. This e\·ent is iRterloeked to iRitiate an AWFCO 
e¥eRt, 

Ne.2 SeFubbeF IejeeteF Lew Lew Reeireuleeen flew (FALL 01122): A low low reeire11latioR flow 
ma;' be the res11lt of ser11bber reeire11lation p11mp fail11re. This e,·ent is interloeked to initiate an AWFCO 
e¥eRt, 

Ne. 2 SerubheF Lew Lew all : Em!ltY (AALLL 0022): A low low pH meas11red in the sernb sol11tion 
for the seeond ser11bber indieates inadeq11ate ea11stie ne11tralization. If this eondition oee11rs aR AWFCO 
will be aetivated. This A\l/FCO interloek has aR instantaneo11s and a rolling a\'erage lo•,y low pH "'al11e. 

Ne. 2 SerubbeF High High CendueeYi~· (AHR 01123): A high high eond11etivity sigRal from the 
seeoRd sernbber may iRdieate a fail11re of the sernbber blow dowR S)'Stem. Tfiis e,·ent is iRterloeked to 
iRitiate aR AWFCO eveRI. 

I 
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High High Differential Pressure Aeress HEPA Filters (PDAHH !1641): A higfi fiigfi diffeFential 
pFessufe aernss tfie Hf PA filtefs ifldieates a prnblem ·,yitfi Ifie filtef. If this eoRdition oeeufs an AWfCO 
will be aetiYated. 

Higa High Differential Pressure Aeress Carbon Filters (PDAHH !1660): A fiigfi fiigfi differnRtial 
pressufe aernss tile eareoR filters indieates a problem wits tfie filtef. If this eoRdition oeeufs, aR AWfCO 
will be aetivated. 

High Righ Off Gas Flew Alarm (FAHJI !1644): A sigh sigh off gas flow rnte may indieate a bFeaefi iR 
the HEPA filtef Of otfief problem with the off gas system. If this eoRditioR oeeufs aR A'A'fCO ·,yill be 
aetivated. 

High High HEPA/Carbon Filter Inlet Gas Temperature (TAHH !1646): A high high iRlet 
temperat1ffe eould Fed1:1ee the mern1:1Fy Femoval effieieRey of the eafboR media. AR AWfCO eveRt will be 
aeti\'ated if this eoRditioR oee1:1rs. 

Lew Lew HEPA/Carbon Filter Inlet Gas Temperatl:lre (TAHH !1646): A lov" lov" iRlet temperatufe 
eould result in gas eondensation in the eafbon media and Fed1:1ee the merelir/ removal effieieney of the 
eafboR media. An A\VfCO e't'eRI ""'ill be aetivated if this eoRditioR oeeuFs. 

6. Preventative and Preparedness (P&P) Preeedures and Inspeetien Plan 

The nofffial sur.·ei!lanee proeedi,ires for the GASVIT™ system syngas prneessing i,init will iReli,ide 
moRitofiRg of all efitieal elements as detailed iR subsystem GV 10. 

3.7 SUBSYSTEM CV !17, THIRD STAGE SYNGAS PROCESSING 

I. General Funetien 

The thifd stage syngas proeessiRg (i .e., syRgas eoR'iefsioR) system provides final eonditioniRg, via 
eoRYefsioR of syngas to the stable prnduets of watef and eafboR dioxide, priof to disehaFge. 

2. Referenee Deeuments 

Preeess Flew Diagram: See drnwing 31001 P 052 02 iH Attaehment 7. 
Preeess and Instrumentation Diagram: See drnwing 31001 P 077 01and02 in Attaehment 7. 
Key Cempenents: See Table GV 07 in the eEji,iipment and instrnment list in Attaehment 12. 
Key Cempenent Teehnieal Speeifieatiens: See the teehnieal speeifieation paekage enelosed iH 
Attaehment 9. 
Key Cantrel De,·iees: See Table GV 07 in the eEj11ipment and instrnment list in Attaehment 9. 
Cantrel Deviee Teehnieal Speeifieatien: See the teehnieal speeifieation paekage enelosed in 
Attaehment 9. 
InteFfaeing Subsystems: seeond stage syngas prneessing si,ibsystem (GV Oe); GASVIT maifl prneess 
eontrnls subsystem (GV IO); and GASVIT B1:1ilding eonfinement System (GV 22). 

3. EEj11ipment and PFeeess Deseriptien 

Subsystem GV 07 is the final stage fof syngas eonditioning, priof to diseharge. The syngas will eonvert 
the stable prod1:1ets of ·.vater and eaFbon dioJtide in a flameless eonveFsion Feaetion proeess aeeomplished 
b)' keeping the syn gas eoneentrntion belov« its lowef flammability limit (LfL). If the eonveFsion aif 
Sl:lflply to the eon't'ertef drops below a low flow set point, the eontrol system will automatieally bypass the 
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S)'f!gas flo•.y aro~md the eoHverter, to a>'Oid a potefltial b1:1ild1:1p of LFL S)'f!gas eof!eef!tratiofls ffi the 
eof!verter. The S)'f!gas Oflteriflg the eof!Yerter has already beef! serubbed aHd filtered (refer to sl:lbsystems 
GV 05 & Oa) to remove traee aeid gases afld partie1:1lates. A ma1dm11m 250 SCFM posrnlated S)'flgas 
flov" rate is expeeted d11riHg maxim1:1m orgaHie Vlaste feed rates thro11gh the proeess ehamber (GV 03 Y 
0301). The S)'f!gas eompositioR for maxim1:1m af!d miHim1:1m orgaRies, respeetively, are presef!ted iR the 
fellowiRg table. 

SyRgas CompositioR RaRges 

SyRgas Mele Mele Mele 
Cem130HeHt MW l<FeetieH l<FeetieH l<FeetieH 

MiHifHllfH M11:.:im11m 
IH ~ ~ ~ 4444% ~ ~ 
(;() ~ W+% ~ ~ ~ ~ 
(;ill #.{}.!. ~ ~ 94&% ~ ~ 
00 ~ ~ ~ ~ ~ ~ 

m ~ ~ ~ ~ ~ ~ 

HW .J-8..m ~ ~ ~ ~ ~ 
NQ ~ ~ ~ ~ ~ +.00% 
NHJ ++.G4 ~ ~ ~ ~ +.00% 
800 64.-06 ~ ~ ~ ~ +.00% 
His ~ ~ ~ ~ ~ +.00% 
s ~ ~ ~ ~ ~ +.00% 

llHUlQ% 100.00% 100.00% 

SGFM ~ W.9J U9M -24.00 ~ 

G4l BtHflb s,984 9,G4Q ~ 

~ ~ U9A ~ 

The third stage S)'flgas proeessiRg system is a YeRdor s1:113131ied paekage 1:1Rit, eomprisiRg of a flameless 
S)'flgas eoHverter (Z 0703) (Text deleted.) aRd s1:1p13ort eq1:1ipmeflt (e.g., seal pot, flame arrestor, water 
q1:1eReh tower, 1311mps, blowers, iRstrumeRtatioR). 

SyHges CeHYeFter: The eoRYersioR HR it (Z 0703) eoRsists of a reiRforeed, iRs1:1lated bed ehamber filled 
with eeramie heat exehaRger media. The S)'flgas flow is a1o1tomatieally eoRtrolled by a zero leakage pop13et 
yaJye meehaRism (fCV 0700 01 aRd 02) whieh reverses the direetioR of the S)'flgas flow, thro1:1gh the 
beds, at reg11lar iRterYals. The S)'f!gas flow direetioR is eoRtrolled >'ia a loeally mo11Hted iRtegral 
programmable logie eoRtroller (PLC). AR external b11mer is 11sed ORiy for initial eold start11p, typieally 
tweJye ho11rs. AH additioHal Rat11ral gas s1:1pplemeRt 1:1Hit provides s11pplemeRt foe! to the oxidizer iR the 
eveRt that the S)'flgas total BTU eontent falls belo·.v a preset ¥al1o1e. 

The S)'flgas is eombiHed with the eoRYersioR air at the s1o1etioR of the eof!YersioR air blower (BLO 0702). 
The statie mixer helps to properly mix the S)'Rgas with the eoHYersioR air to a\'Oid stratifieatioR. This iR 
t11rn helps to mitigate press1:1re spikes or hot flashes iR the ehamber. Baek flame propagatiofl is mitigated 
by the iRel1:1sioH of two desigR feat1o1res : first, the eoRversioR ehamber is isolated from the iHeomiRg 
eoRYersioR air aRd S)'flgas mixt1:1re by a water seal meehaRism at the iRlet of the ehamber. SeeoRd, a 
water seal drum (Z 0718) is pro~·ided at the iReomiRg S)'f!gas liRej1:1st 1:1p stream of the S)'f!gas blower. 
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CoHversioH air is Slfj3j3lied B)' the eoHversioH blower BLO 0702 alld reglflated B)' flow eoHtrol valYe FCV 
0706. The system has beell sized so there is always s11ffieiellt eollversioH air to keOfl the eoHverter below 
the lower eilj'llosiYe limit (LEL). Whell the eoHYerter is 013eratiHg ill staHdby mode, maiAtailliAg 
tem13eratlfre with llatural gas alolle, the illlet air llatlffal gas mixture is 34% of the LEL. 'A'heH the 
eollverter is mailltaiHillg tem13erat11re 13roeessillg the desigll S)'Hgas mixt11re (whieh iHel11des some 
s111313lemelltal Hat11ral gas) the iHlet air CO Hi llat11ral gas mi1lt11re is 77% of the L:EL. The eollverter is 
eqlfi1313ed with se,·eral safet)' systems to ells11re that the illlet mixt11re does llOt reaeh the LEL. These 
systems illel11de both LEL moHitorillg aAd tem13eratlfre moAitoriAg, eaeh with sh11tdowH illterloeks. Whell 
the iHlet air CO H, Aatural gas miiltlfre reaehes 85% of the LEL, the moHitor will seAd all alarm sigHal to 
aeti'>'ate the GASVIT™ system a11tomatie waste feed e11toff (AWFCO) eolltrols. The LEL moHitoriHg 
iAstrumeHtatioll aeelfFa€)', whieh is 13llfs or milllfS 3% of the iHstrumellt full rallge (full rallge is 0 150%), 
wheH added to the A'NFCO LEL alarm settillg of 85% kee13s the gas miiltlfre 90% of the LEL. Ill the 
13reseAee ofaelfHdaHt oilygell eoAteHt of the 13roeess gas, eom13lete eollversioH readily oeelfrs v;hell the 
oilidatioH reaetioll 13oiHt is reaeh.ed ill the eollverter (t)'j'lieally 1500° 2,000° Fahrenheit). Proeess 
hydroearbolls are eoAverted to eareoll dioilide alld ·.vater VafJOF. With a slfffieieAt eoAeelltratioA of 
flammable eoHstitlfellts ill the illeomiHg j'lroeess gas (syHgas), the syAgas will be s11ffieieAtly eicothermie 
so that the eollversioll of syllgas to CO,-alld-H,O 'Nill be virtlfally self SlfstaiAiAg. A small qlfaAtity of 
alfxiliary heat eHergy will be added to mailltaill 13reeise tem13erat11re eoHtrol. Collversely, if the 13roeess 
ehamber is Flfllflillg idle or if orgallie feed is defieiellt ill the 13roeess, the reslfltallt syHgas will fall short of 
the millim11m BTU eoAteAt for a self s11staiAillg reaetioll. WheA this ha1313ells, all a11xiliary Aatlfral gas 
Slfj'lj'llemellt lfllit illtrod11ees additioHal fife! into the eollverter system to mailltaiH the reaetioA. 

A high degree of heat reeoYef)· is aehieved as a res11lt of regeHerative (or ree1113erati,·e) heat trallsfer. The 
orgallie YafJOF ladell S)'llgas eHters a 13oro11s bed filled with high tem13erat11re eeramie heat traHsfer media. 
The syHgas air mii<tlfre is 13reheated by the eeramie bed to a maximlfm tem13erat11re. At this 13oillt the 
hydroearbolls are eoAverted to earboll dioxide alld water va13or. The eoAYerted S)'llgas theA exits to a 
qlfelleh tov1er (Z 0730) to redlfee the e1lha11st temj'leratlfre before beillg rolfted to the b11ildiAg eoAfiAemeAt 
exhalfst s11bS)'Stem (GV 22). 

4. Operation and Control Deseription 

Cold Start Hf!: For initial or eold start lfj3 , the Ollidizer 1rnit is raffij'led lfj3 to the desigH 013erating 
tem13erat11re of 1,700° Fahrenheit, Yia all ei<temal start 1113 pre heater mallagemeRt lfllit, t)'j'lieally 11p to 
twelve ho11rs. A Hamra! gas iAjeetioll system is lfSed to allow the oiddizer 11Ait to be 013erated 'Nitholft the 
lfSe of !Re start lfj'l blfmer. This elimiHates tRe Heed for eombtistioll eJteess air aHd redtiees llattiral gas 
eoASlfmptioH by lfj'l to 4 0 j'lereeAt. 

S~·ngas Con•iersioe: At foll operatioll, the ma1dm11m S)'llgas flow rate eHtering tRe oxidatioH eRamber is 
240 SCFM witR a weigRted average heat ofeomblfstioR eale11lated to a1313ro1limatel)· 277 BTU!e11bie foot 
(10,163 BTU/Ihm) . The total ReatiAg vallfe is 3,521 kBTU/hotir (e.g., afJproximately eqtiivaleAt to all 80 
hp steam gellerator) . 

SyHgas is iHtrod11eed into the eoAYerter via variable s13eed blower GV 06 BLO 0644 or 0645, start 11p 
j'lre heater maRagemellt llllit (refer to s11bS)'Stem GV 06, seeoHd stage S)'llgas 13roeessillg), aHd measlfred 
by flow illdieator FIT 0702. At tRe same time, make lfP air is metered iAto the S)'llgas flo·,y steam, via 
flow eontrol valve FCV 0706. TRe alftomated flow e1ls11res !Rat SlfffieieRt exeess air is iRtrodlfeed iRto 
tRe S)'llgas flow stream, 13rior to the eoRverter eeramie bed, to glfaraRtee the S)'Rgas mi1lt11re remaiRs 
below the maximlffll LFL set 13oiRt. 
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As the S)'Hgas eHters the bee, it is 13reheatea te a 13re aeterminea ma1timt1m tem13eratt1re. The heatea 
S)'flgas is the exiaizea (,·ia flameless thefffial e1tiaatie!i) te fefffi earben aie1tiae ana water va13er. The gas 
then e1tits the eembt1stien ehamber te the water Ejt1eneh tewer (Z 0730) . 

The EJHeneh tev1er (Z 0730) is able te !ewer the beiler e1that1st tem13eratt1re belev; 350° f. After the 
eenYerter eithat1st is eeelea even farther, by eembiHing it with the et1ilaing YeRtilatien, the eembinea air 
tem13eratt1re safely meets the maximt1m allewable tem13eratt1re reEjt1iement (i.e., T<200°f) fer the HEPA 
filters en the GASVIT btiilaiRg exhatist Hnits (EFU 2263 ana 64). 

Syeges CeRverter By11ess: A syHgas by13ass (FC'/ 0705) featt1re is 13reviaea te atitematieally by13ass the 
een,·erterfbeiler t1nit iH the e't'ent ef a system t113set. The system aeRermal eenaitiens that what iRitiate a 
bY13ass are: 1) a S)'Rgas lew flev; eenaitien; 2) a ailt1tieR air levt' flew eenaitieR; 3) a bt1ilaing exhat1st fan 
failt1re eenaitieR; 4) a S)'flgas eenverter lew tem13eratt1re, ana a EjtJeReher e1that1st tetal earben (high) 
eenaitien. These abnefffial eenaitiens ana res13eetive safety featt1res are aiset1ssea later iR this SHbsystem 
aeseri13tieR. 

S. Safety FeetHFes 

Risk ef aeeiaental ever 13resst1rizatieR in the GASVIT™ S)'flgas 13reeessing line is mitigates bj· several 
aesigH featt1res listea belew: 1) the syngas will be eenYertea te water aRa earben aie1tiae in a flameless 
eitiaatien reaetien 13reeess aeeem13lishea ey maintaining the S)'flgas eeneeRtratien belew its lewer 
flammaeilit)' limit (LFL); 2) if the air st11313ly te the een,·erter are13s belew a lew flew set 13eint, the leeal 
eentrel s;·stem will at1tematieally et1t eff the S)'flgas flew te the eeR\'erter ana simt1ltaReet1slj' ret1te the 
S)'flgas te a by13ass line, tht1s, 13re't'enting a 13etential lrnila t113 ef S)'flgas in the een,•erter at eeneentratiens 
that eet1la initiate a btiming ef the s)'flgas; 3) aeeiaental flev; ef flame frem the eenverter te the 
serabbers seetien (refer te st1bsystem GV 05 ana 06) is eliminates by sesigHiHg the s:,•ngas 13i13e sizes 
St1eh that the nefffial Yeleeit:y ef the flew in the ID faH aiseharge line is abeve the foe! flame veleeity; 4) 
te ft1Rher 13re,·eHt the travel ef a flame frent frem the eeHverter te the serabbers seetieH, a seal 13et aHa a 
flame arrester will be ir.stallea eH the S)'flgas iHlet te the eeRverter; 5) te 13reveHt the farther travel ef 
aeeiseHtal flame frem the eeH\'ersien zene in the eeRverter te the t113stream 13i13ing, a water seal will be 
Rstalles at the bettem ef the eeHYerter; 6) a flammability meter, menitering the S)'flgas LFL, '>Yill be 
13Jaeea bet·r.'eeH the ailt1tieR air/Sj'flgas est1eter aRS the iRlet te the S)'flgas eeHverter; aRS ; 7) the 
eeH\•ersieH air blewer aHa the asseeiates eleetrieal eEjt1i13meRt A the eenverter s;•stem will be eit13lesien 
13reef eeHstrnetien. 

s,·nges Cee~·erteF By11ess (ILK 028): The fellewing aBHefffial eensitiens iRitiate a syngas b;'j3aSS 
aret1Hs the thirs stage eeH\'erter 1) a S)'flgas lew flew eeRaitieH; 2) a silt1tieH air lew flev; eeHsitien ; 3) a 
btiilsiHg eithat1st fan failtire eensitien, ans 4) a S)'flgas een,·erter lew tem13eratt1re; ans 5) a Ejt1eneh 
exhat1st tetal earbeR (high) eeHaitieH. The leeal b)'flass alarm iR tt1m initiates aR AWFCO, via legie tag 
nt1mber ~I 0700. Eaeh efthese eeHsitiens are sisetissea belew: 

Synges Lew Lew Flew (FALL 0702): If the S)'flgas blew er fails , it is 13essible Hiat air eet1is be fereea , 
by the silt1tieH air blewer, baek thret1gh the S)'flgas liRe iRte the high tem13eratt1re regieH. This eet1ls 
rest1lt iR a eembtistieR ef syHgas, aeeem13aRies by a 13eteRtial e\•er 13resst1rizatieR ef 13i13ing aRs 
eEjt1i13meHt. Therefere, if the s;·ngas flew rate falls belew a 13resefines set 13eint, Jew flev; alafffi FAL 
0702 iHitiates the nitregeH line te st11313lement the flew se that the tetal flev; iR the Sj'Hgas liRe is 
maiRtaiHes abeve a 13re set limit. If the S)'Rgas fle»v falls belew the lew le""' set 13eiHt, the S)'flgas 
eenverter failt1re sigHal is initiates. 

CeRversiee Air Lew Lew Flew (FALL 0700): The eenverter is sesigHes te e13erate in a flameless 
mese b;· virtHe ef a 13aekes eeramie bes with the asses safety feattire ef reeeiving aH air fHel mixtHre 
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with a fael (s;'ilgas) eoHeeHtratioe that is eelow the S)'ilgas lower flammaeilit;· limit (LFL). Failtlfe of the 
dil11tioH air elO'>'<'er ean lead to a fael eoHeeHtratioe momeHtarily ei<eeediHg the LFL. If this oee11rs, a 
flame froet eo11ld propagate thro11gh the S)'ilgas/air mi*t11re. This eo11ld res11lt ie a iiress11re s11rge ie the 
eoe,•erter, aHd it eot1ld also res11lt iH over iiresst1rizatioe ofpipieg aed eqt1ipmeet iH the lov.- temperat11re 
regioH. Therefere, iHstrnmeHtatioH will be pro,,·ided to ees11re that the ratio of dil11tioe air to syHgas flew 
is eoetrolled to provide a mi1lt11re that is eelov; the LFL of the mi1tt11re. Dilt1tioH air low lov>' flo·.v alarm 
Fi\LL 0700 is therefore set to e;13ass the SyHgas if the dilt1tioH air flow is HO! st1ffieieHt to eHStlfe the 
mi1lt11re stays eelov>' the LFL. 

Bllildiag Exhaust Faa Failure: AgaiH, to iire,·eet the iioteHtial ofaee11m11latiHg S)'ilgas eoHeeHtratioHs 
that are aeove the LFL legie from the GASVWM e11ildieg e1(ha11st faHs ieitiate a syegas eoHverter e;13ass 
whee a e11ildiHg e*ha11st fae fail11re eoeditioe oee11rs. 

Missing text 

Syngas CaHverter Law Temperature (TAL 0703 03): A miAimam syHgas eonverter temperat11re of 
>750° F. is reqaired to eorreetly treat the S)'ilgas. For this reasoA, TAL 0703 03 is liAked to the S)'ilgas 
e;13ass and iHitiates at the preset temperat11re le,·el. 

Queneher exhaust total earhea high (AAlUI 0713): If the e*ha11st from the q11eneher e*eeeds 50 flflm, 
this v1011ld iAdieate a fail11re 'Nith the o*idizer. At this limit, the mtidizer shats do•Nn and initiates an 
AWfCO. 

Missing text 

Missing text 

ti. Pre~·entatiYe and Pre11aredness (P&P) Preeedures and Ins11eetiea Plan 

A s11rYeillanee, maiHteeaAee, and ealieratioR e\'eHt list ·.yill ee provided for the key eq11ipment aRd 
eoAtrol/instrumeAt de,·iee iA this Sl!BS)'Stem. The e'o'eAts ""'ill ee eased OH the maR11faet11rer' s 
reeommendations aAd will iRel11de maintenanee freq11eney. When the faeility oiieration is started, eaeh 
san•eillanee, maietenanee aed ealieration eveRt 'Nill ee reeorded. Also, as iRdieated above, daring Herma! 
fllaHt OfleratiOH, flrograms will ee instit11ted to perform rot1tine SyHgas iHspeetioA. 

3.8 SUBSYSTEM CV 08, SYNGAS SAMPLING FOR PROCESS CONTROL 

1. General Funetiea 

The SyHgas eomiiosition is e0Htin11011sly monitored and 11sed in feed eaek eoRtrol loeii , for eontrolling the 
additioH of steam to the proeess ehameer. This seetioR details the fimetioR aRd the oiieratioA of the gas 
monitoring system. The eontrol strategy fer the additioR of steam to the proeess ehameer is dise11ssed iR 
s11esystem GV IQ (seetioH 3. I 0) of this doetiment. 

2. Referenee Dee11ments 

Preeess Flew Diagram: See drawiRgs 31001 P 052 01. 
Piping and Instrumentation Diagram: See drawiegs 3100 I P 078 . 
Key Components: See Taele GV 8 ie the eq11ipmeAt aed instrnment list in AttaehmeRt 9. 
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Key Compoeeet Teelieieal Speeilieatioe: See the teeheieal speeifieatioe paekage eeelosed ie 
Attaehmeet 9. 

Key Coetrol l>eYiees: See Taille GV 8 ie the eq11ipmeet aed iestrnmeet list ie AttaehmeAt 9. 
Key Coetrol De~·iee Teelieieal Speeifieatioes: See the teeh0ieal speeifieatioA paekage eeelosed ie 

Attaehmeet 9. 
lnterfeeing Subsystems: proeess ehamiler s11ilsystem (GV 03) 

3. Eq11ipmeet aeEI Proeess Deseriptioe 

The S)'Hgas aealysis system pro\·ides sigeals to the maie proeess PLC to as a feed ilaek eoetrol elemeet 
for the steam s11pply eoetrol system. The S)'Hgas aeal)·zer system is eomprised of fe11r separate aealyzer 
de•·iees. !ndi•;id11al aealyzers moeitor a givee gas eompoeeet ie the GASVIT™ proeess S)'Hgas e1lha11st 
stream. These a0alyzers provide proeess sigeals fer iloth the steam i0jeetioe eoetrol aAd fer geeeral 
proeess moeitoriAg aed safety. The fo11r gas eompoeeets a0alyzed are earilo0 moemtide (CO); eariloe 
dio1tide (CO,); oxygee (01) ; aed hydrogeA (~). These systems will haYe red11edaet a0ai)'i'!ers, whieh will 
Ile eompared aed a•·eraged to ees11re aee11rate sigeals are ileieg 11sed fer the eoetrol of the GASVIT™ 
proeess. The OJlygee aed hydro gee aealyzers will oely Ile siegle 11eits. 

4. Operntioe aeEI Coetrol Deseription 

The operatioe aed eoetrol of the S)'Hgas gas sampli0g system im·oh·es the 11se of a gas eoeditioeiAg 
proeess to ees11re a eleae gas stream is eoetie11011sly fed to eaeh of the fe11r aealyzers. The gas is drawe 
from ae isokcieetie sareplieg probe sit11ated iA the S)'Hgas proeess exha11st direetly after the thermal 
resideeee ehameer (TRC, Z 0350). The gas is drawe ieto a 1/4 ieeh staieless steel sample t11ile leadieg 
first to a high temperat11re filterieg system (FLT 0801). This filter removes the il11lk solid eoeteet of the 
syegas. The S)'Hgas sample stream thee passes tlH-011gh a eoedeeser (C~I 0801) to remo'o'e water vapor 
from the stream. The syegas finally passes tlH-011gh a seeoed filter (FLT 0802) whieh remoyes fiee 
partieles prior to the syegas eeterieg the iedivid11al aeal)'i'!ers . The gas is drawn tlH-011gh eaeh of the 
aealyzers seq11eetially ie this order: l) eariloe dioxide; 2) earilon moeoxide; 3) hydrogee; aed 4) oxygee. 
The gas thee passes thro11gh the samplieg Yae1111m p11mp (PMP 0801) aed is direeted eaek ieto the S)'Hgas 
proeess stream at a poietj11st prior. 

S. Safety Ieterloel<s 

Automatie Waste Feed C11teff (AWFCO) (Tag ID: ILK IHl7): This s11ilsystem (GV 09) provides 
iep11ts to the AWFCO logie. Refer to the GASVIT™ Maie Proeess Coetrol s11hsystem (GV 10). 

6. Prenntati'o•e aeEI PrepareEleess (P&P) ProeeElures aeEI lespeetioe Plae 

A s11rYeillaeee, maieteeaeee, aed ealiilratioe eveet list will Ile provided fer the key eq11ipmeet aed 
eoetrol/iestrumeet de\•iee ie this s11ilsystem. The eve0ts will Ile ilased oe the mae11faet11rer' s 
reeommeedatioes aed will ieel11de mainteeaeee freq11eee;<. \Vhen the faeility operatioe is started, eaeh 
s11rveillaeee, maieteeaeee, aed ealiilratioe e•leet will Ile reeorded aed doe11meeted. 

3.92 System GV-09, GASVIT'"MWTH Process Vent System 

1. General Function 

The function of the G¥8-MWTH process vent system (GV-09) is the abatement of fugitive emissions to 
the environment. The system collects and treats fugitive emissions generated by the various waste 
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handling and pretreatment operations. The MWTH process vent svstem is currently isolated and is not 
hooked up to anv processing equipment in the MWTH building. 

2. Reference Documents 

Process Flow Diagram: See drawings 31001 -P-053. 
Piping and Instrumentation Diagram: See drawings 31001-P-079-02. 
Key Components: See Table GV-09 in the equipment and instrument list in Attachment 9UU. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment 9WW. 
Key Control Devices: See Table GV-09 in the equipment and instrument list in Attachment 9UU. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment 9. 
Interfacing Subsystems: ""'aste fees rraparatieH slffis;,·stem (GV QI); waste fees subsystem (GV 

Q2); rreEluet haHElliRg subsystem (GV Q4); building confinement subsystem (GV-22) 

3. Equipment and Process Description 

Vent collection: Capffire heoas are flFO'<'iEleEI for oreratioRs that are likely to rroauee orgaRie varors, 
rartieulate, aHEI Elust sueh as waste fees sortiHg aHEI shreEIEliHg.As stated above, GV-09 is not currently 
operating. Exhaust from these operations is maintained at high transport velocities (above 3500 fpm) to 
prevent settling of particles in the ductwork. 

Other fugitive emissioRs lil<ely to eoHsist of oHly varors aREI fiHe rartieulate, sueh as from the hateh 
feeElers aREI metals aHEI glass ElraiR ports, are eaptureEI aREI filtereEI iR the earboH filter bees (FLT Q924 ). 
The process vent system exhaust flow rate is maintained by a dedicated blower (BL0-0925) which 
discharges into the building exhaust system ahead of the main carbon filter beds. 

AH aeeorElioH fume hooEI eoHHeeteEI to the proeess ' 'eRt system is pro,·iEleEI iR the liquiEI fees MAZMAT 
eHelosure for use while iRsertiRg aREI removiRg the traRsfer pump iR the liquid/sluElge eoRtaiRer (C Q2Q I). 
This hooEI is positioReEI by the operator as ReeEleEI. The liquiEI fees taRk (TK Q2Q5) is also e1<hausteEI to 
the proeess YeRt system. SiRee this is a mii<iRg taRk whieh is likely to proEluee partieulate, a small iR liHe 
MEPA filter is proviEleEI iR this Eluet aheaEI of the poiRt '<Yhere the e1lhaust stream leaves the HAZMAT 
eRelosure. 

Due to the poteRtial existeRee of mereury at the sourees to this subsystem, the earnoR filter heEls will he 
mixes (or layeree) with impregRateEI earhoR meeia. The exhaust piek Ufl sourees aRe flovt rates for this 
system are listeEI aelo·N. 

Carbon Line Source Tag Source Description 
Filter Bed Number 
Ta 

~ 

Z--0-W+ 
SMR Q!Ql 
Z--0-1-1-0 
G-4Ml+ 
TK Q2QS 
AL Q225 
CG Q23Q 
CG Q24Q 
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SOR~ING TABLE 
SOR~I:NG BOX 
SHREDDER 
WASTE I1'1SPECTION STATION HOOD 
LIQUID/SLUDGE CONTAINER 
LIQUID FEED TANK 
AIRLOCK 
CMARGE CHAMBER GATE 
CMARGE CHAMBER GATE 
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METALS COLU:CTIO!>I 
GLASS COLLECTION 
TOTAL FLOWRATE 

Organic Vapor Removal: The carbon filter beds are designed for the given flow rate as recommended 
by the carbon filter bed manufacturers. The design basis used for sizing the carbon filter beds is: I 00 lbs. 
of carbon for every lb. of organic vapor to be removed or as recommended by the manufacturer. 

Mereury Rem0val: To remove aAy poteAtial airborne mereur)' from the proeess veAt effi1:1eAt, the 
earboA filter beds for this S]'Stem will be mixed (or layered) vcith impregAated earboA media. A st1mmaFJ' 
of the asst1mpti0As t1se8 for siziAg the earboR filter beds of this st1bsystem fer meret1ry abatemeRt is 
preseRted below. 

Basis fer siziAg the earboA filter bed fer Mem1Fy (Hg) removal is developed bases OR the asst1mptioR 
that I pereeRt of the iReomiRg v1aste eoRtaiRs meret1F)' (260 ppm) . 

The total weight ofmeret1F)' ealet1lated DR this basis is approilimately 0.5 kg/yr. 

It is asst1me8 that I 0 pereeAt of this meret1F)' may beeome airborne dt1riAg haRdliAg operatioRs aRa be 
eolleetea b]' the stabilizatioR proeess veRt aRa is st1bseEJt1eRtly eolleeted by the earboR filters bees. 

4. Operation and Controls Description 

Blowers: The blower for the subsystems is sized specifically for the flow rate and pressures required by 
the system. The process vent blower;; (BL0-0925) is started manually at the associated motor control 
center in the HV AC equipment room. 

Dust Filtration: Differential pressure across the dust collectors is monitored by vendor provided 
instrumentation. Blowdown of the cartridges occurs automatically at preset values of filter differential 
pressure. Collected particles and dust are sent to the in-container mixing system (TT-03) for stabilization 
or to GASVITTM system for treatment. 

Carbon Filter Bed Exhaust Monitoring: The organic vapor removal effectiveness of the carbon filters 
is monitored continuously by an organic vapor meter (OVM) installed at the outlet of the first carbon 
filter bed. The mereury Yapor removal effeetiveAess is also moAitorea eoRtimiously. The OVM uses a 
I 0.2 ev lamp in a photo-ionization detector such as an OVM 580 PID, manufactured by Thermo 
Environmental, or equal. The merel:lry moRitor l:ISes aR eleetroae seRsor sl:leh as a Jerome Mereury 
PJ1alyzer maRl:lfaetl:lrea by ArizoRa lRstrnmeRt, or eEJual. 

Bed breakthrough occurs when the rolling 24 hour average concentration of organic vapors is 20 ppm 
above the background level and mercury vapors are more than 0.04 mg/m3 above background readings. 
This background level is established by measuring a four hour average of the OVM reading at the outlet 
of a freshly charged carbon filter bed. 8aekgrol:IRS merel:IFJ' is also measl:lrea in the same maRRer. 

During the background measurement period, the process vent system will be operating but all activities 
that generate organic aRd merel:lry vapors fed to the filter system are shut-down. Between carbon 
changeouts, the organic vapor aRd merel:IFJ' monitoring instruments are reset by drawing building air 
through the monitors. 
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Carbon Filter Replacement: When bed breakthrough occurs, the carbon is replaced as follows: 1) the 
spent carbon is unloaded from the bed and placed in a TIC; 2) fresh carbon is loaded into the bed, and 3) 
the order of flow through the beds is reversed. After reversing the order of flow through the vessels, the 
vent gases flow first through the carbon that had previously been in the downstream bed and then through 
the new carbon. 

5. Compliance with Performance Requirements 

Performance requirement for this system is: 

Dust collection: 99 percent for particles greater than 1.5 microns 
Particle filtration: 99 .97 percent 
Organic vapor abatement: Background concentrations 
Mere1,1r1 abatement: Baekgroi,md eoneentrations 

The following design features are included to provide compliance to the performance requirements for the 
system as a continuous and reliable abatement of fugitive emissions. 

Filter changeouts: Differential pressure indicators, OVM and mereliry monitors are provided to monitor 
the performance of the filters. Carbon filter beds are replaced periodically when they are spent. Dust 
collection filters have automatic cleaning systems and their replacement is rarely required. However, 
HEPA filters and pre-filters will be replaced when they reach a differential pressure that is recommended 
by the manufacturer. 

Eouioment Operation Monitoring: Normal equipment safe operation and shut down features are 
provided by the manufacturer for the process vent blowers fan and the dust collectors. 

Reverse Flow Prevention: Except for the normal equipment safety features provided by the induced 
draft fan and the baghouse manufacturer, there is only one automatic safety interlock in this subsystem. 
ILK-075 shuts down the process vent blower (BL0-0925) when there is a loss of building confinement 
exhaust. The signal to activate this interlock is provided by a pressure differential transmitter in the main 
confinement exhaust duct. (Refer to the P&ID for subsystem GV-22, drawing 31001 -P-092-02). This 
interlock is used to prevent back pressure and reverse flow in the building confinement exhaust system 
when the main exhaust fans are not running or if a main exhaust damper is inadvertently shut. 

Operation Verification: Negative air pressure indicators (manometers) are provided inside the hoods 
and enclosures for visual observation by the operators to verify safe operation environment. 

6. Inspection Plan 

Equipment inspection, maintenance, and calibrations are performed on this subsystem based on the 
manufacturer's recommendations. The merelifJ' sensor and OVM sensors are subject to periodic 
inspections as per the inspection plan included in Attachment 19 of RCRA/TSCA permit application. 

Subsystem CV Hl, CASVIT™ PFeeess Feed CeetFel 

CeeeFel Fueetiee 

The funetion of the main 13roeess eontrol s11bsj'stem is to eontrol, monitor, and reeord the waste feed rate 
and 13rovide the alitomatie waste feed elit off (AWfCO) aetivities of the GASVIT +i.i- system in 
eomplianee with the permit eonditions. The antieipated permit eonditions are listed in Mod11les VI and 
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VII of the MWF permit. The feed eontrnl and AWFCO logie are the overall safegt1ards of tile GASVIT™ 
system for enst1ring that the emissioHs from the prneess are eontrolled and that the S)'Stem is at1tomatieally 
sht1tdown in the event tilat a eritieal proeess parameter falls 01:1tside of the operating range speeified in the 
pemHt 

The plaHned GASVIT™ system operating staffing is based on having one st1pep, isiHg operator in the 
main eontrol room and one in floor areas at all times (24 hot1r basis), These operators 'Nill ha\'e primary 
responsibility for the overall system operatioHs and daily events relati,,e to eomplianee with the feed 
eontrol and AWFCO operating limits imposed by the permit. The stipervisor in the main proeess eontrol 
room will eontrol the liqt1id, eontint1otis solids, and bateh solids feeders eontrols and their assoeiated e1:1t 
off valves from the main eontrol paneL These items are not loeally eontrolled items aed eaH not be 
overriddeH dtiring waste proeessing eampaigns, They ean be overridden only dtiring idle mode, 
sehedtiled maintenanee, or att'.Y' emergeney sh1:1tdown event 

Refereaee Deeumeats 

Preeess Flew Diagram: See drawiRgs 3 lQQl P Q5Q, 51 , and 52 in Attaehment 7, 
l'ipiag aad Iastrnmeatatiea Diagram: See drawings 3 lQQl P Q8Q QI , Q2 aHd Q3 in Attaehment 

1-: 
Key Cempeeeets: See Ta01e GV IQ in the eq12ipment and instrnment list in Attaehment 9, 
Key Cempeaeat Teehnieal Speeifieation: See the teehnieal speeifieation paekage eHelosed iR 

Attaehment 12, 
Key Cantrel Deviees : See Taale GV IQ in the eqt1ipmeHt and instrameHt list iH Attaehment 9, 
Key Central DeYiee Teelrnieal Speeifieatieas: See the teehRieal speeifieation paekage enelosed 

in Attaehment 9, 
laterfaeieg Suhs~'stems: \Vaste feed preparatioR s1:1bsystem (GV QI); waste feed s12bsystem 

(GV Q2); proeess ehamber Stibsystem (GV Q3); first stage SyHgas proeessing soosystem (GV 
Q5); seeond stage SyHgas proeessing s12bsystem (GV Q6); third stage syHgas proeessing 
soosystem (GV Q7); syHgas sampling st1bsystem (GV Q8), GASVIT™ B12ilding CoHfinement 
System (GV 22), 

Eq12ipmeat aad Preeess Deseriptiee 

A Rt1mber of s1:1bsystems are titilized to aeeomplish the feed eontrol aRd AWFCO funetions , A 
deseription of tile waste feed eontrol proeess is presented iR Seetion 1,5 , The A\!i'"FCO proeess is 
deseribed iR seetion J ,6 

OperetieR aad Ceetrel Deseriptiea 

Waste Feed Ceetrel Operatiaes 

The GASVIT +M waste feed eoetrol is maintaieed t1sieg a eompt1ter/PLC to iedependeRti)' eoHtrol the 
seleeted waste feeder meehaRism, GeRerall)', 'Naste will be iRtrodtieed to the GASVIT +M -preeess 
ehamber 12siRg either the two bateh solid waste feeders (GV Q2 CG Q23Q aRd GV Q2 CG Q24Q), the 
eontin12012s solids feeder (GV Q2 F Q226), or the liqt1id feeder (GV Q2 FCV Q2 l 5) . Only oRe of the three 
feediRg meehaRisms will be 1:1sed at aR)' gi'>'eR time. Waste feed eoRtrol methodology for eaeh feed 
meehaRism is deseribed below. 

A) Liquid/Sludge Feeder 

RCRAJTSCA Permit Application 
Attachment ft-QQ_- Process Engineering Description 
For GASVIT""MWTH Building TA-44 

Revision 1 
August3l , :!JHJlTBD 



Mixed Waste Facility 

Campaign planning: Before startieg a liqHicl,lshf(!ge feed eampaign, the operator 
de\·elops plaRs for a liqHid feed waste eampaige, as deseribed ie feed preparatioe 
SHbsystem (GV 01) . 0Ree a set ofv1aste eoetaieers is seleeted, the operator deteTTHiRes 
the liqHid feed rate for the eampaign by dividiRg the total weight of eaeh toJEie metal and 
ehloride/ehlorine eontaiRed iR all of the eoetaieers by the maximHm hoHrly feed rates 
allowed lieder the peTTHit for the giveR metal aRd ehloride/ehloriRe. Next, the operator 
eompares the ealrnlated feed rates for eaeh of the metals aed ehlorine/ehloride preseRt ie 
the feed aed seleets the lowest feed rates as the basis for the feed rates of the eampaign. 
If the feed rate ealrnlated iR this maRRer is eot aee13J3table (for eeoeomies or other 
reasoes), the operator may then Make adj Hstments to the list of eoetaieers seleeted for 
the givee eampaign. 

Seleeting feed rate: Whee the plaeeing stej3 is eomplete, the feed preparatioR operator 
briRgs the seleeted eoRtaiRers oee by oee to the liqHid feed iRspeetioe area iR the 
HAZMAT eRelosHre. The op erator weighs eaeh eoRtaiRer with a seale (GV 01 WE 
0111 ), eeters the ideetifieatioe of the eoetaieer iato a eompHter teTTHiaal (GV 02 BCS 
020 l ), aad perfoTTHs a fiRal 60ataieer iespe6tioe. The total weight of the eoRtaieer as 
well as the eoataiaer eharaeteristie data (metals aRd ehloride/ealoriHe 6oaeeatratioe) , is 
traRsmitted eleetroRieally to the maia proeess eoRtrol eompHter. The eoRtrol room 
operator aelrno·Nlesges the reeeipt of the sata aRs issHes a peTTHissiye signal to allow the 
fees preparatioR operator to traRsfer the liqHids/slHdge frem the eoRtaiRer iRto the feed 
taek. A similar set of stej3S is followes for other eoataieers Hfltil the fees task is fulL 
HaYieg aeeess to the total weight aRs eompositioa data oe the taRk eoeteets, the eoatrol 
room operator ealeHlates tae feed rates so that eaeh metal aRs ehlorise feed rate is below 
that spe6ified by the peTTHit The operator theR eompares the eahmlated metals aas 
ehlorise fees rates ans sele6ts the lowest RHmber as the basis for the proeess fees rate set 
poiat. In order to allew eompliaaee iaspeetioa aad verifi6atioa, tae metals ans 
ea[orise/eaioriae eoaeeatratiOfl ifl the liqHicl,ls[udge feed tank ans the ea[eHiated 
eampaign feed rate are reeorsed aas stores ie the eompHter arehh·es. This sata is 
available for iRspeetioa by regHlatory bodies. 

Setting and eentreUing feed rate: Before seleetiRg the desired flew rate, the eeRtrol 
roem eperater instruets the feed eperater te switeh tae feed pHfRJ3 te re eireHlatiea mede. 
Oeee this aetiee has bees eeafiTTHes aad flew is establisaed ia re 6iT6HlatieR mese, the 
eeatrel reem eperater eaters the desires liqHicl,lslHsge fees rate iete the maiR 6eRtrol 
paRel 6empHter/PLC. Next, the eperater epeRs the liqHid feed rate 6Ht eff'o•al¥e (GV 02 
fV 0216) frem the 6eRtrol panel. The 6\it effvalYe (GV 02 f'/0216) opeas oely ifall ef 
the A'>/fCO 6eaditieas are withiH the spe6ified limit. Whee the e\it eff \'aive is epeeed, 
the flew meter (f" 02 FT 0214) aad the flew eeRtrel valve (fV 02 fCV 0215) will 
aHtematieally take ever the fees rate adjHstmeat eeRtrols aas maiRtaiR the flow at the pre 
set rate. The liqHis/slHsge feed rate is re6orsed versHs time aRd is stered iR the 6empHter. 
This data is available for iaspeetiee by the regHlator)' bedies. 

8) Centinueus Selids Feeder 

Campaige planeieg: As with the liqHid/slHdge feed 6ampaige, the operator de·,.elops 
plaas for a 60RtiauoHs solid feed eampaign by obtainiag ehara6teri20atioa data for all of 
the eoataiaers that may be sHbj eet to bleasiHg/proeessiag ia a siagle eampaign. Details 
ef eampaiga planaiag are deseribed ia feed preparatioA sHbsystem (GV 01 ). 

RCRAITSCA Permit Application 
Attachment ft-00 - Process Engineering Description 
For GASVlPMMWTH Building TA-45 

Revision 1 
At1g11st3I , 2Q{JJTBD 



Mixed Waste Facility 

Seleetieg feed Fates: As deseribed iR s1:1bsysteff! GV 01 , d11riRg the feed preparatioR 
step, the coRtaiRers seleeted for the caff!paigR are bro11ght iRto the GVB aRd iRspected. 
Their eoRteRts are theR d11H1ped OR a sortiRg table, s"1redded, aRd paekaged iRto bags or 
batch feed caRisters. Each bag or caRister is weighed aRd affixed with a bar eode aRd 
eolor eode label. The bar eode label proYides the ideRtifieatioR of the bag whieh relates 
the bag to its eharaeteristics data already stored iR the MWF iR\'eRtOf)' coRtrol eoH1p11ter. 
The color codiRg provides a vis1:1al iRdieatioR to assist the operator iR feediRg the desired 
type of waste iRto the feed COR\'eyer, as Reeded for seq11eRciRg aRd bleRdiRg to aehie'>'e 
peffflit eoRditioRs. A blaelc eolor eode iRdieates ff!etals eoReeRtratioRs of the bag is abo\'e 
the peffflit lifflits if the ff!a'tiff!llffl allowable feed rate is practieed. For these bags, the 
operator detefffl:iRes feed rate by SllfflffliRg the total weight of eaeh ff!etal iR the bags aHd 
dividiRg this Sllffl by the H1a1dH11:1ff! ho11rly feed rate for that ff!etal. ~lext , the operator 
eofflpares the eale1:1lated feed rate for the vario1:1s tmde ff!etals aRd seleets the lowest toJE ie 
metal feed rate as al\ approidff!ate feed rate for the eampaigR. The red eolor eode 
iRdicates that the ehloride/ehloriRe eoRteRt of the bag is above the perfflit feed rate if the 
maidm1:1m allowable feed rate is praeticed. For these bags, the operator eale1:1lates the 
appropriate feed rate by dividiRg the total weight of the ehloride/ehloriRe by the 
H1axiH111m ho1:1rly ehloride/ehloriRe allowed by the pefffiit. The greeR eolor iRdieates that 
both the metals aRd ehloriRe/ ehloride eoReeRtratioR are belov" the pefffiit limits aRd they 
ea!\ be fed to the process chamber at the maxim1:1ff! solid vraste feed rate allowed by the 
peimit, 

Setting and raetrallieg feed rate: The aet11al proeess feed rate for the bags is 
a1:1tomatieally detefffliRed by the proeess eoRtrol eomp1:1ter iR aceordaRee with the peffflit 
restrietioRs OR the maxim11m feed rates. WheR the proeess ehamber is ready to reeeive 
v1aste for processiRg, the feed preparatioR operator places se\'eral bags OR the feed 
eoRveyor (GV 02 CV 0223) whieh has aH iRdexiRg drive meehaHisffl. UsiRg a bar eode 
seaRHer (GV 02 BSC 0222), the feed preparatioR operator seal\s eaeh bag after it is 
plaeed OR the feed €01\\'eyor. The seaHRed data is seRt to the maiR proeess eoRtrol paReL 
WheH a peffflissive sigRal for feediHg the proeess ehamber is reeeived, the eoRtrol room 
operator starts the feed eow1e)'<lF. The eoRveyor advaRees ORO iRdex poiRt aRd the first 
bag is dropped iRto the feed leek hopper. The positioR switeh (GV 02 ZS 0224) 
aclmowledges the receipt of the bag iR the air leek hopper (GV 02 H 0224). 0Rce this 
sigRal is recei.,·ed by the proeess coRtrol comp11ter, the proeessiRg time is determiRed by 
the eomp1:1ter. The seleeted proeess time will be based OR either oRe of the metals or the 
chloriRe/ehloride proeess time, whiehever has the highest proeessiRg time req11iremeRt. 
The eoR\'eyor (GV 02 CV 0223) is iHterloeked so that the Hext iRde1l poiRt is 
a1:1tomatieall)' advaReed to drop a seeoRd bag iRto the air lock hopper wheR the time for 
proeessiRg the first bag is eilpired. As with the first bag, the time for proeessiRg the 
seeoRd bag is determiRed by the eoH1p1:1ter. This feed coRtrol proeess coRtiR11es 1:1Rtil all 
of the bags iH the eaH!paigR are proeessed. The eomp11ter reeords aRd stores data related 
to eaeh bag feed e'reRt. This data is arehived aRd is available for iHspectioR by the 
reg11lators. 

C) Bateh Feeder 

Campaign PlaHning: As ""'ith the eoRtiR1:101:1s feed eampaigR, the operator de\'elops 
plaRs for a eateh feed eampaign b;· obtaiRiRg eharaeteri2atioR data for all of the 
eoRtaiRers that may be s11bjeet to bleRdiRglproeessiRg iH a siRgle eampaign. Details of 
eampaigR plaRRiRg are deseribed iR the feed preparatioR s1:1bS)'Stem (GV 01). 
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Seleetieg feed rates: The feed seleetioll proeess for feedillg pre paekaged eaaisters to 
the eateh feeder is similar to the eolltilll:IOl:IS feed OperatiOllS dise1:1ssed aeove. 

Setting eee eeetrallieg feed rote: The aetm1I proeess feed rate for the eateh feed 
eaHisters is a1:1tomatieally determiHed ey the proeess eoHtrol eomp1:1ter, iH aeeordaHee with 
the permit restrietioHs eH maitim1:1m feed rates. WheH the proeess ehameer is read)' to 
reeeiYe waste for proeessiHg, the feed preparatioH operator plaees se••eral eaHisters OH 
either ORe OF eoth of the bateh feeders. (The operator has the optiOH of l:ISiRg OHe OF two 
bateh feeders iR a eampaiga.) 1NheH both feeders are employed, the)' are operated iH aH 
alternati•·e feed mode. The bateh feeder ramps have aH iHdeitiHg meehaHism that 
a1:1tomatieally feeds eaHisters to their respeetiYe air leek ehamber (GV Q2 AL Q232 aHd 
GV Q2 AL Q242). UsiHg a bar eode seaHHer (GV Q2 BSC Q234 aHd GV Q2 BSC Q244), 
eaeh eaRister is seaHHed before it mo'>•es iHto the eharge ehamber air leek. The seaHHed 
data is seHt to the maiR proeess eoRtrol paRel. WheR a permissive sigaal for feediHg 
material iHto the proeess ehamber is reeeiYed, the eoHtrol room operator starts the feed 
ramp iHdeitiHg meehallism. The meehaHism ad'raHees oHe iHdeit poiHt aHd the first 
eaHister rolls iHte the bateh feeder air leek ehamber. A positioH switeh (GV Q2 ZS Q234 
or ZS Q244) aelrnowledges the deliYery of the eallister to the air leek ehamller. 0Hee this 
sigaals is reeei't'ed by the proeess eoHtrol eomp1:1ter, the eomp1:1ter 1:1ses the seaHHed data 
from the eaHister aHd a1:1tomatieally eale1:1lates the proeess time for the eallister. This 
ealeulatioH is do Re lly diYidiRg the total weight of eaeh toxie metal aHd the 
ehloriHe/ehloride eolleeHtratieH of the eaHister iHto the maxim1:1m eoHeeHtratioHs allowed 
lly the permit. The seleeted proeess time 'n·ill lJe eased OH either oHe of tile metals or the 
ehloriRelealoride proeess time, vlhieheYer has tile highest proeessiHg time req1:1iremeHt. 
Tile feed ramp iRdexiHg deYiee is iHterloeked s1:1eh that the Hext iRdex poiHt is 
automatieally ad•'aHeed to roll a seeoHd eaHister illte the air leek ehamlJer wheH the time 
for proeessillg tile pre.,·io1:1s eaaister is expired. As "vith the first eaHister, tile time for 
proeessiHg tile seeoHd eallister is determiHed lly tile eomp1:1ter. The feed eoHtrol proeess 
for lJateh feediHg operatioR eoHtiH1:1es 1:tlltil all of the !Jags iH the eampaiga are proeessed 
tile eomp1:1ter reeords aHd stores data related to eaeh eanister feed eveRt. This data is 
areaived aHd is availaele fer iHspeetioR lly tile regulators. 

Steam Feed Ceetrol: Steam is also metered iHto tile proeess ehameer (GV Q3 Y Q3Ql) to folly eoH•·ert 
all earlJ0Haeeo1:1s waste material to syHgas. The steam will lie eoHtrolled 1:1sing a feed lJaek eolltrol 
strategy eased eH the eompesitioll of tile S)'Hgas exitiRg tile maiH GASVIT +M proeess ehamller. The 
illitial miHim1:1m steam settiHg is dietated lly the waste feed rate. Tile eoRtrol operator eaH override the 
a1:1tomatie steam flovi eoHtrol (GV Q3 fCV Q393) to de.,·iate from the millim1:1m rate at waieh the steam is 
iHtrod1:1eed to the proeess ehamller (e.g., ifp1:1re soil is fed to the proeess GASVIT +M- proeess ehamller, HO 
steam additioH is req1:1ired, Her is it desired). 

Flux Feed Central: flml additioHs may also lie req1:1ired d1:1riRg the proeessiRg of eertaiH wastes. With 
some waste materials, the res1:1ltaHt glass prod1:1et formed has rheologieal properties (i.e., higa •·iseosity at 
proeessiHg temperatures) that eaH lie prefereHtially altered thro1:1gh the additioH of f11:1xiHg ageHts. Typieal 
fluxes to lie 1:1sed 'Nill iHelude lime, soda ash, or pre maRufaet1:1red glass frit 'Nita high eoHeeHtratieRs of 
soda asa er ether tluitiHg elemeRts iHeerperated iH the frit. The f11:1it will lie metered iHte the proeess 
ehamlJer (GV Q3 Y Q3QI) eitaer thro1:1ga tile llateh feeder (GV Q2 CG Q23Q or GV Q2CG Q24Q) or the 
eelltiH1:101:1s solid feeder (GV Q2 f Q226) ill eembiHatieH with the grayimetrie fluil additive feeder (GV 
Q2 f Q22Q). Te determiHe tile q1:1aHtity if f11:11t additioH req1:1ired, a glass sample will ee olltained alld 
aHalyL:ed for eYery vitrified glass eolleetioH drum prod1:1eed, (refer to seetieH 3.4 produet haHdliHg.) 
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AWFCO OoeFatieR 

WheR the feed rates fer the hateh feeder, eoRtiR1o101o1s feeder, or liEj1o1id feeder are set, the proeess ehamher 
a1o1tomatieally proeesses the material ORiy if all A\l/fCO peffilissiYes are met. (See A'NfCO dise1o1ssi0Rs 
aelov1 aRd the proeess eharnber operatioRs deseriptioRs iR stihs;)'stem GV 03). 0Ree material proeessiRg 
hegiRs iR the ell.amber, the plasma are power le¥el is adj1o1sted a1o1tomatieal!y aeeordiRg to the FOEjliiremeRts 
of the v1aste heiRg proeessed aRd the ehoseR feed rate. The proeess steam is theR metered iRto the proeess 
eliamher (GV 03 Y 030 I) , via a flow eoRtrol Ya1¥e (GV 03 fCV 0393) at iRereasiRg rates liRtil a 
predetermiRed earboR moRmdde to earhoR moRm<ide pl1o1s earboR dioxide ratio is met for the syHgas 
eidtiRg the thermal resideRee ell.amber. (See seetioR I.a for steam eoRtrol operatioRs.) Waste aRd steam 
feediRg eoRtiR1o1e 1o1Rtil either: a) a plaRRed ehaRge of 'tvaste feed is iRtrod1o1eed, or h) other system 
reEjtiiremeRts dietate waste feed termiRatioR. 

If d1o1riRg waste proeessiRg the GASVI~ system eiteeeds a set of operatiRg parameter set poiRts 
established by the permit, theR the system eoRtrols a1o1tomatieally plaee the proeess iR a safe sh1o1t do'NR 
mode, refemd to as AWfCO. The AWfCO eoRtroller (YN 0100) is ho1o1sed iRside the maiR PLC. 
URder eEjt1ilihri1o1m operatiRg eoRditioRs, the proeess parameters are withiR the speeified raRge aRd the 
A'A'fCO eoRtroller is Rot aetiYated allowiRg the v•aste feed operatioRs to eommeRee. IR the e\'eRt that 
oRe of these eritieal parameters is 01o1t of the speeified Rormal operatiRg raRge, the AWfCO eoRtroller 
'Nill aeti,·ate iRterloek ILK 007 that will stop the feediRg proeess tiRtil the parameter retliFRS to the Rormal 
operatiRg raRge. Operator aetioR is reEj1o1ired to reiRitiate feed flow to the s;,·stem. The A\l/fCO eoRtrols 
operatioR aRd the philosophy fur the vario1o1s AWfCO iRterloeks are dise1o1ssed below. 

\J/aste Feed AWFCO EveRts: UpoR reeeipt ofaR AWFCO sigRal, eaeh feeder heiRg ttsed will he 
stopped aeeordiRg to the followiRg seEjtteRee of eYeRts (AWfCO e•1eRt Rlimhers are giveR OR Dwg. 
31001 P080): 

I. LiEjuid FeedeF: AWfCO No. 7 is aetivated if total ho1o1rly feed rate, meas1o1red by flow 
traRsmitter flT 0214, e1teeeds the permit limit. UpoR reeeipt of aR t'.'PlfCO eommaRd, 
the eoRtrol sigRal to the liEj1o1id feed soleRoid (Pl 021 a) will he iRterrnpted, elosiRg the 
valve, aRd pre\'eRtiRg liEjttid feediRg. The valve elosed positioR s"viteh (GV 02 ZSC 
021 a) will SigRai ORee the valve is eJosed 60RfirmiRg that JiEjliid feediRg has stopped. 

CeRtiRueus FeedeF: AWfCO No. 9 is aetivated if the ho1o1rly rolliRg a¥erage weight of the feed, 
as measured a;,' seale WIT 0114 aRd traRsmitted to eoRtrol system by seaRRer BCS 0222, 
exeeeds the permit limit. UpoR reeeipt ofaR AWfCO eommaRd, the eoRtrol sigRal to the 
solids feed soleRoid fV 0228 will also he iRterr1o1pted, elosiRg the valve aRd pre\'eRtiRg 
solid feediRg. The vah'e elosed positioR switeh (GV 02 _ ZSC 0228) will sigRal oRee the 
"'ah·e is elosed eoRfirmiRg that solids feediRg ha"'e stopped 

Bateh FeedeF: The hateh feeder has two A'.VfCO aetivatioR eveRts. The first, AWfCO ~lo. 8, 
eveRt eaR oeettr if the hottrl)' rolliRg a·1erage weight of the feed as meas1o1red by seale 
WITOl 14 aRd traRsmitted B)' eoRtrol S)'Stem by BCS 0244 aRd BCS 0234 , e1teeeds the 
permit limit. The seeoRd, AWfCO ~lo . I 0, is aeti\<ated wheR the time hetweeR eaeh 
hateh eYeRt as measttred B)' timer YK 023 l, is shorter thaR the permit limit. UpoR reeeipt 
of aR Al,l/fCO eommaRd, the elose sigRal to the eharge eh amber gates motor (GV 
020HS 0232, HS 0242) will he iRitiated, elosiRg the gates , aRd pm'eRtiRg hateh feediRg. 
The gate elosed positioR switehes (GV 02 ZSC 0242 aRd GV 02 ZSC 0232) will sigRal 
oRee the gate is elosed eoRfirmiRg that hateh feediRg has stopped. 
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Preeess Chamber and Thermal Residenee Chamber AVi'FCO Events: There are eight 13reeess 
ehamber AWFCO interleeks. AWFCO Nes. 1 te 4 are aeth·ated in the event ef a high er a lev" 
tem13eratMre in the eilhalist gas eMtside of the set 13eints established fer this 13arameter. A high tem13eratlire 
event mlist be aveided beealise it eelild reslilt in an lindlie velatilization ef teRie metals and inerease the 
emissions beyend these measured dliring the demonstration test. 013erating the ehamber bele'>'l the le·,y 
tem13eratlire set 13eint eolild reslilt in an ineem13lete destrlietien ef erganie material and, therefere !RliSt be 
aveided. The 13reeess ehamber 13resslire is eentrelled at levels that IRinimize the 13essibility of releasing 
gases te the bliilding enYirenment. To enferee this safety eensideratien, a 13reeess ehaFAber high pressMre 
set 13oint is 13rovided as AWFCO J>!e. 21. AWFCO eentrels are alse interleeked te the less ef elirrent te 
the 13lasma heater. This interloek, AWfCO No. 29, is provided beeaMse the gasifieatien 13reeess is an 
endethermie 13roeess and the loss of a heating soliree eelild reslilt in an ineemJ3lete 13roeessing of the 
erganie FAaterial. 

In addition te generating in13lits te the AWFCO eentreller, the fellewing 13ara1Reter measMreFAent deviees 
en the 13reeess eha1Rber (GV 03 Y 0301) initiate alarms at the PLC/eeFA13liter when Slit efs13ee eonditien 
eee-lif5i 

Preeess eha1Rber gas te1R13erature (GV 03 TE 0315). 
Related alarms: high high teFAJ3eratlire. Molirly railing average (AWfCO ~le . 3) 

Preeess ehaFAber gas teFA13erarure (GV 03 TE 0315). 
Related alarms: high high tem13erature. lnstantaneelis (A\VfCO Ne. 4) 

TheflRal residenee ehamber eKit gas temperatlire (GV 03 TE 0355) 
Related alaflRs: le'N lew tem13erarure. Melirly rolling average (AWFCO ~le . 1) 

Thef!Ral residenee ehamber eKit gas tem13eratlire (GV 03 TE 0355) . 
Related alarms: lew lew tem13erature. lnstantaneelis (AWFCO Ne. 2) 

Proeess ehamber 13ress1ire (GV 03 PT 0380). 
Related alaflRs: high high 13ressMre (A\VFCO No. 21) 

Proeess ehamber 13ressMre (GV 03 PT 0380). 
Related alarms high high high 13ressMre indieating the aetivatien ef the thef!Ral residenee 
ehamber and the first serubber ejeetor by 13ass (AWFCO J>!o. 31) 

Proeess ChaFAber Plasma Failure (IT 0325). 
Related alarm: lew low eurrent. (AV/FCO Ne.29) 

Proeess ehaFAber CO/(C02oi=CO) ratie (AET 350) 
Related alaf!R: high 13ereentage efCO. (AWFCO Ne. 22) 

First Stage Syegas Preeess Filter: A lew differential pressure AWFCO is 13revided fer this filter . The 
J3liFJ99Se ef this alarm is te ensure that the filter is effeeti\•ely remeviRg the 13artielilate leaving the 13reeess 
ehamber. A lew 13ress1ire differential is an indieatien effilter fuilMre. In addition to generating in13lits te 
the AWfCO eentreller, the fellevt'ing 13arameter measMring de·1iees en the first stage syngas filter (GV 
05 FLT 0501) initiates an alarm at the PLC/eem13uter when an eut efs13ee eenditien eeeurs: 

Filter differential 13resSlire (GV 05 PDT 0501). 
Related alarm: high high differential presslire. (A'NfCO J>!o. 23) 
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Filter ialet temperatt1re (GV 05 TE: 0505) 
Relates alarm: low low temperatttre (AWFCO ~le. 33) 

Serubbers: The removal effieieRey of the serttbhers is sepeRseRt OR their re eirettlatioR water flew rates. 
fie·"" aRs pressttre to the ej eetor are alse key parameters affeetiHg removal effieieHey. A low flow rate or 
lo·.v pressttre iR these liHes seerease the remO\'al effieieHe;<. Therefere, the re eiTettlatioR aHs the ejeetor 
flow rate aHs ejeetor pressttre ef beth serahhers are meHitores aRs a lov" flow eveHt or low pressttre 
eoHsitieH from eaeh of the moRitors is eoRHeetes to AWFCO iRterloek. The re eirettlatieH liHe water pH 
aHs eoHsttetivity are moRiteres iH serttbher #2 to eHsttre fffOper remoyaJ effieieHey. The serahher #2 re 
eirettlatioH water pH level iRitiates a low low alarm whieh is fellewes by a eorreetive aetioR by the 
operater. If a Jew low alarm is eHeOttHteres, aR AWFCO iaterloek is triggeres. The eoHstteti\'it;· is a 
measure ef salt eoHeeHtratioH iH the serah soltttioH. WheH eoHsuetivit;' is reaehes at aH alarm le\·el aH 
AWFCO sigaal is triggeres. 

IH assitioR to geHeratiRg iRputs to the A'NFCO eoHtroller, the fellowiHg parameter measuremeHt seviees 
ea the serahher system (GV 08 SC 080 I aHS GV 08 SC 0821) iaitiate alarms at the PLC/eompttter wheH 
aa out of spee eoHsitioH oeeurs. 

Serahher # I ejeeter water flow rate (GV 08 fT 0801) 
Relates alarm: lo·"" lo·"" flew rate (AWFCO 1'1o. 11) 

Serahher # 1 reeyele water siseharge rate (GV 08 FLT 802 
Relates alarm: lov; low flow rate. (AWFCO 1'1o. 13) 

Serahher #2 ejeetor water flow rate (GV 08 fT 0821 ). 
Relates alarm: low low flow. (AWfCO Ne. 12) 

Serahher #2 reeyele water siseharge rate (GV 08 fLT 822) 
Relates alarm: low low flew rate (AWFCO No. 14) 

5. Serahher #2 reeyele water pH (GV 08 AE:T 0822) 
Relates alarm: low low pH. I 0 miHute relling a\·erage. (AWFCO No. 17) 

8. Sernhher #2 reeyele water pH (GV 08 AE:T 0822). 
Relates alarm: low low pH. Hourly rolliRg average (AWFCO No. 18) 

7. SeeoHs pael<es hes eeRsuetivity (GV 08 AET 0823) 
Relates alarm: high high eoHsuetiYity. hourly rolliRg average. (AWFCO ~lo . 19) 

8. Serahher # I ejeetor litjuis siseharge pressure (GV 08 PT 0801) 
Relates alarm: lew Jew pressttre. (A'NFCO ~lo . 15) 

Serahher #2 ejeeter litjuis siseharge pressttre (GV 08 PT 0821) 
Relates alarm: low low pressttre. (AWFCO Ne.18) 

HEPA Filters: A high pressttre eveRt iR the HEPA filters eottls result iH a possible loss of iRtegrit:)' aRs 
therefere must he eoHtrolles. In assitieH to geReratiHg iHputs te the AWFCO eeHtroller, the HEPA filters 
siffereHtial pressttre iHsieator (GV 08 FLT 0841 aHs GV 08 FLT 0842) will iHitiate alarms at the 
PLC.eompttter v•heR aR ottt of spee eeRsitieH eeettrs. There are t·Ne resuHsaHt HE:PA filters; OHe is iR 
ser..-iee ""'hile the other is iR staRsh;·. The fellov•iRg alarms are uses aeeeF<liRg te this applieatieH te the 

~ 
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HEPA filter # 1 or HEPA filter #2 differe1Hial pressttre (GV 07 PDT 0641). 
Related alarm: high high differeRtial pressttre. (A'NFCO No. 24) 

Post Hli:PA Carbon Filters: To ensttre that the filters are not pl1o1gged, the differeHtial press1o1re aeross 
eaeh post HEPA earboH filter traiH (PDI 0660 and PDI 0661) is moHitored. A high differeHtial pressttre 
alarm sigHal from the switeh is seHt to the AWFCO eoHtrels (see sttbS)'Stem GV 10) via PDAHH 0660 
aRd PDAHH 0661. The S)'Hgas re heater (HT 064 6) maintaiHs the Sj'Hgas temperatHre abo,·e the de·.v 
poiHt prior to eHteriHg the post HEPA earboR filters . The temperatHre margiR is sHffieieRt to preveRt 
eoHdeRsatioR iH the post HEPA earboH beds. To a,·eid possible bHildttp of eoHdeRsate iH the earboR 
filters , a low low temperatHre sigHal from a temperatHre seHsiHg elemeHt( (TE 064) at the iRlet of the 
HEPA filter is iHterloeked to iHitiate aH AWFCO alarm. To avoid a redttetioR iH merettf)' abatemeHt 
effieieRey, a high high temperarure sigHal from the iReomiRg S)'Hgas temperatHre seRsor is iRterloeked to 
iRitiate aH AWFCO eveRt. To forther eHhaRee merettf)' abatemeRt, the heat exehaRge iH the seeoRd 
serabber re eireHlatioH loop is Hsed to lower the temperatHre of the seeoHd seftlbber liqttid to 
approximate!)· 35 65 degrees F. This lo·.ver temperat1o1re miHimizes the amoHHt ofmerrnry vapor that 
may get eHtraiRed iH the syHgas exha1o1st, 

Post HEPA earboH filter # 1 or #2 differeRt ial pressHre (PDT 0660 
Related alarm: high high differeRtial pressHre. (AWFCO No. 34 ) 

Post HEPA earboH filter iHlet temperatHre (TE 064 6) 
Related alarm: low lo'"" temperat1o1re. (AWFCO ~l o . 35) 

Pest HEPA earboR filter iHlet temperatttre (TE 064 6) 
Related alarm: high high temperatHre (AWFCO ~lo . 25) 

Sj'Hgas Diseharge: The maximttm syRgas flow is measHred based OH a miRimHm resideHee time of the 
gases iH the proeess ehamber, If the S)'Hgas flow exeeeds these limits, the S)'Hgas resideRee time eoHld be 
redHeed resHltiHg iH a less effieieRt destraetioR aRd remo't'al effieieRey. A high S)'Hgas flow rate measHred 
after the diseharge of the earboR filter provides aR iRplit to the A¥1FCO eoRtroller. IR additioR, the high 
pressttre alarm iRitiates an alarm at the PLC/eompttter ViheH aH 01o1t of spee eoHdition oeettrs: 

S)'Hgas diseharge flow rate (GV 06 FIT 0644). 
Related alarm: high high flow. (AWFCO ~lo. 20) 

8yegas Converter: The system has beeH sized so there is alwa)'S sttffieieHt eOR\'ersioH air te keep the 
eoHverter below the le·.ver eitplosioR limit (LEL). 'NheR the eoHverter is operatiRg iR stand by mode, the 
maiHtaiHiHg temperatttre with Ratttral gas aloRe, the iRlet air Hat1o1ral gas mixt1o1re is 3 4 % of the U3L. 
WheR the eoR\'erter is maiHtaiHiRg temperarure proeessiRg the desigH syRgas mii<tttre (·Nhieh iRelttdes 
some sHpplemeRtal Halliral gas) the iHlet air CO H2 Ratttral gas mii<tHre is 77% of the LEL. WheR the 
iHlet air CO H2 Natttral gas mixtttre reaehes 85% of the UO:L, the moRitor 'Nill seHd aH alarm sigHall to 
aetivate the Gi\SVIT +M system atttomatie 'n'aste feed ettt off(AWfCO) eoHtrols. The LEL moHitoriHg 
iRstrameHtatioH aeettraey, whieh is plHs or miRtts 3% of the iRstrameHt foll raRge (foll raHge is 0 150%), 
wheR added to the AWFCO LEL alarm settiRg of 85% keeps the gas mii<llire alwa)'S kept below 90% of 
LEL. The eoRverter is eqttipped with several safety systems to eRsHre effieieHt eoR\'ersioR of syHgas aHd 
pre,'eRt a high LEL eoRditioR iH the eoHverter iRlet gas. These systems iHelttde LEL moRitoriRg, flow 
moHitoriRg aRd temperatttre moHitoriHg eaeh eoHHeeted to aH AWfCO shtttdowH sigsal. 
IR additioH to geReratiHg iRpttt to the AWfCO eoRtroller, the follovliHg parameter measttremeRt de•,,iees 
oR the syRgas eoR't'erter iRitiate alarms at the PLC/eompttter wheR aR ottt of spee eoRditioR oeettrs: 
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l . S)'Hgas iHeomiHg flow Fate (FIT 0702) 
Related alafffis: low low flow (AWFCO No. 27) 

2. CoHveFsioH aiF flow rate (FIT 0770) 
Related alafffi: low low flow (AWFCO }lo.28) 

3. CoHYerteF ehambeF temperaH!fe (TE 0703 03) 
Related alaFm: lovl low temperat11Fe ho11Fly rnlliHg average (AWFCO }lo. 5) 

4. CoHverteF ehambeF temperat11Fe (TE 0703 03) 
Related aiafffi: low low low temperat11Fe. ffistaRta11ee11s (A\l/FCO No. 9) 

5. SyHgas b)'Pass liHe valve positio11 switeh (YN 0700) 
Related alafffi: sy11gas is b)'Passed (AWFCO No. 32) 

9. Co11verter IHlet Gas Flammability Mo11itoF (AfT 0702) 
Related alarm: Righ RigR LEL (AWfCO }lo. 39) 

7. Q11e11eh 011tlet earbo11 mo11oxide (AET 0715) 
Related alafffi: higR higR earoo11 mo11oxide (A'.VFCO No. 29) 

B11ildi11g faha11st fa11 fail11Fe: A low flow i11 the b11ildi11g HVAC flow eo11ld i11dieate a fail11re i11 tRe ability 
to mai11tai1111egati\·e pFess11Fe iH !Re GASVIT b11ildi11g. The follewi11g alaFms are eoIIBeeted to aH 
AWFCO eye11t to preve11t a poteHtial fugiti,•e emissioH release to 011tside eHviro11me11t. 

1. B11ildi11g eo11f'illeme11t system flow rate (FIT 2520) 
Related alarm: low low flow rate (AWFCO No. 30) 

5. Safety I11terleel<s 

A\¥FCO (A11tematie Waste Feed C11t Off) (tag ID: ILK 997): 111tefloek J:LK 007 will sh11t dowH the 
feedi11g proeess foF eaeR of tRe thFee feed systems. 

The eo11trol sigHal to the liq11id feed sole11oid (GV 02 fV 0219) will be iHterrnpted elosi11g the vah•e a11d 
preveHti11g liq11id feediHg. The YalYe elosed positio11 switeR (GV 02 ZSC 0219) will sig11al 011ee 
the valYe is elesed, eo11fiFmi11g !Rat liq11id feediHg Ras stopped. 

The eoHtrnl sig11al to the solids feed sole11eid (GV 02 FV 0228) will also be iHteFrnpted, elosi11g the Yalve 
a11d pFe,·e11ti11g solid feedi11g. TRe ·1a1Ye elosed positio11 switeh (GV 02 ZSC 0228) will sig11al 
011ee the valve is elosed, eoHfiFmiHg that sol ids feedi11g has stopped. 

A elese sig11al to the bateh fuedeF eharge eRamber fued gates motoF (GV 02 HS 0232, HS 0242) will be 
i11itiated, elosi11g the gates and preYe11ti11g bateR feediHg. The gate elosed positio11 switehes (GV 
02 ZSC 0242 aHd GV 02 ZSC 0232) will sig11al 011ee tRe gate is elosed, eo11fiFmi11g that bateR 
feediHg Ras stopped. 

Ii. PreYeeth<e aed Pre11are!leess (P&P) Preeederes ae!l les11eetiee Flee 

A s11Fveilla11ee, mai11te11a11ee a11d ealibratio11 eve11t list will be proYided for the key ec:i11ipme11t a11d 
eo11trol/i11streme11t de~·iee iH this s11bsystem. The eve11ts '>Viii be based oH the ma1111faett1FeF's 
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reeommeedatioes aed will ieelttde maieteeaeee freqtteeey. 'Nhee the faeility operatioe is started, eaeh 
sttrveillaeee, maieteeaeee aed ealibratioe eyeet will be reeorded aed doettmeeted. 

3.11 SUBSYSTEM CV 11, SECONDARY VIASTE 

l. General Funetien 

The seeoedaf)· waste treatmeAt system (GV 11) treats liqttid waste from tile syegas serubbers aAd 
bttildieg 5 eoAtaiAmeet floor draies. Water rejeeted from the filters (system GV 03 , FLT 301 aed 302) 
aed the liqttid/solid separators (TK 0304 aed 0305) ie the S)'flgas sernbber spray loops is traesferred to 
the sernbber bottom waste taek (TK 1105). \!/aste ·11ater from this tank is traesferred to the '<Vaste 
eoeeeetrator ttflit (EVP 1103) for treatmeet. Steam heat is ttsed to e~·aporate the waste water. The 
distillate is eolleeted aAd reused by tile syAgas sernbbers v1hile the eoeeeAtrate is seat to waste drnms for 
off site reeyele or disposal. 

2. Referenee Deeuments 

Prneess Flew Diagram: See drawiegs 31001 P 054 . 
Pif!iRg aRd IestnimeRtatieR Diagram: See drawiAgs 31001 P 081. 
Key Cem11eeeRts: See Table GV 11 ie the eqttipmeet aed iestrumeet list ie Attaehmeet 9. 
Key C0m110eeRt TeehRieal S11eeifieati0R: See the teeheieal speeifieatioe paekage eAelosed ie 

Attaehrneet 9. 
Key Central De•,iees: See Table GV 11 ie the eqttipmeet aed iRstrnmeet list in Attaehrneet 9. 
Key CeRtrel DeYiee TeehRieal S11eeifieati0es: See the teeheieal speeifieatioe paekage eAelosed ie 

Attaehmeet 9. 
IRterfaeieg Subsystems: seeoed stage S)'flgas proeessieg subsystem (GV Oe); third stage S)'flgas 

proeessieg sttbsystem (GV 07); S)'flgas samplieg subsystem (GV 08) 

3. EEJui11meRt aREI Prneess Deseri11ti0R 

The seeoedaf)' vlaste treatmeet system is desigeed to treat approximately 125 galloAs per hottr of 
'<Vaste water eoetamieated with oil, solids, aed sludge. 

Water rejeeted from the filters in the sernbber spray loops is seat to the 1,000 galloe feed tank 
(TK PCW) for iflterim storage. WheA the 'Nater level ie the feed taek is suffieieet; v!'aste water is 
automatieally traAsferred to the evaporator (EVP 1103) by the air operated transfer p11mp. Tile 

e~·aporator, tr-aesfer pump, eoAeeAtrate pump, aed all operating and safety eontrols are proYided 
"vith the Yendor famished paekaged ueit. 

Steam heat is 11sed to evaporate tile waste. Water Yapor is remo·ied from the e"·aporator b)' a 500 
sefm blower aed thee eoedeesed. The eoAdenser 11Ait (CD 1108) is eooled by· flroeess eoolieg water 
(S)'Stem GV 19). The eoedeAsed distillate draies to the distillate tank (TK 1115) where it is stored for 
reuse ie the sernbbers. 

Sl11dge aAd oil se11m iA the e•«aflorator are periodieally draieed to a eoeeentrate drum. Le'o·el 
eoetrols lieked to the air operated traesfer pump pre"'eHt the drum from O'o'erfillieg. CoeeeAtrated wastes 
are paekaged aed shipped off site for reeyeling or disposal. 

4. 011eratien aRd CeRtFel Deseri11tieR 
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The '<vaste eoReeRtrator is a YeRdor J3FOYided J3aekaged llRit. With the eileef'jtioR of the feed taRk 
aRd eoReeRtrate drum le•·el eoRtrols, all the eoRtrols aRd moRitoriRg for system OJ3eratioR are self 
eoRtaiRed aRd do Rot iRterfaee with the GASVIT™ system. 

IR Sllffiffiary, the '<Yaste eoReeRtrator has the fo llowiRg safety featt1res: 

TemJ3erahire eoRtrols to modt1late the steam iRJ3llt. 
Redt1RdaRt evaJ3orator taRk level eoRtrols aRd high aRd lo·.v level sh11t do'<'>'RS. 
AR O'>'ersJ3ra)11foamiRg eoRtrol S)'Stem. 
S)·stem trot1ale alafffis aRd a warniRg light 

S. Safety lnterled•s 

The ORiy sigRifieaRt aetive eomJ30ReRt iR the seeoRdary waste treatmeRt system is the eoReeRtrator 11Rit. 
fxeef'jt for eEjllipmeRt safety feat11res J3FOVided as J3art of the veRdor Sl!J3J3lied 11nit, no safety iRterloel<s are 
iRel11ded iR this s11asystem. AaRofffial eoRditioRs that affeet operatioe of this 11nit are addressed iR 
instraeti9RS J3F011ided ay the vender. 

~- PreYentative and Preparedness (P&P) Preeedl!Fes and lnspeetien Plan 

EEjlliJ3ment iRSJ3eetien, maiRteRanee, aRd ealiaratieRs will ae performed eR this s11asystem eased eR the 
mam1faett1rer' s reeernrneedatiees. S11rveillaeee J3FOeed11res for the GASVffIM seeeedary •.vaste 
s11asystern will ieel11de rneRileriRg ef all eritieal elemeRts as detailed iR Taale GV l L 

3.12 NOT USED 

3.-1-3~ SUBSYSTEM GV-13, SERVICE/INSTRUMENT AIR 

1. General Function 

The service and instrument air systems provide plant equipment and instruments with a source of dry 
compressed air. Many of the valves used in the GASVIT™ feed systemEvaporation System {TP-16)-are 
air actuated as are other selected plant components and instrumentation. Service air is also used to 
atomize water used in the off-gas quenchers. Service and instrument air both originate from the same 75 
HP rotary screw air compressors, the only principle difference between the two flow streams is that the 
instrument air is further purified with an additional drying and filtration stage. 

The air compressors and associated controls are packaged, vendor furnished units. 

2. Reference Documents 

Process Flow Diagram: See drawings 31 OOl-P-055. 
Piping and Instrumentation Diagram: See drawings 31001-P-083-01. 
Key Components: See Table GV-13 in the equipment and instrument list in Attachment 9UU. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment 9WW. 
Key Control Devices: See Table GV-13 in equipment and instrument list in Attachment 9UU. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment 9WW. 
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Interfacing Subsystems: waste feed s1:1IJS;)'Stem (GV 02); proeess ellameer s1:1bsystem (GV 03); first 
stage S)'Hgas proeessiHg s1:1bsystem (GV 05); seeoHd stage syagas proeessiHg s1:1bsystem (GV 06); 
tllird stage syHgas proeessiHg s1:1bsystem (GV 07)Evaporation svstem CTP- 16) 

3. Equipment and Process Description 

The compressed air system is designed to provide the GASVIP" facilityMWTH Building with 300 scfm 
(maximum) of air at 100 pounds per square inch (psi) . All active system components are supported with 
a redundant back-up unit. Air is compressed from the atmosphere in one of two 75 HP rotary screw air 
compressors (CMP-1301 and CMP-1302), the other compressor serving as a back-up unit. The air is 
dried in a regenerative twin tower desiccant dryer (DR-1303) and then passed through an oil coalescing 
and particulate filter (FLT-1304/1305). 

The compressed air is stored in a 2,000 gallon air receiver tank (TK-1306). Air exits the receiver and is 
directed to either the service or instrument air header as determined by plant demand. Service air is 
regulated to a nominal pressure of 100 psig and sent out to plant loads through the distribution piping. 

Instrument air is passed through a refrigerated air dryer (DR-1307) to achieve a dew point of minus 40° 
Fahrenheit. Instrument air also receives a final filtration stage to remove particulates larger than one (!} 
micron. Instrument air is then regulated to a nominal pressure of 30 psi and sent out to plant loads through 
the distribution piping. 

Service and instrument air supply header pressure is monitored locally aOO-in the GASVIT™MWTH 
plaHt eoHtrol room OH the PLC/eomp1:1ter display paael. Operator response is required to correct any out­
of-spec conditions. 

4. Operation and Control Description 

The air compressors, dryer units, and associated controls are vendor furnished. Control features of these 
components are self-contained and do not interface with the GAS\'IPMEvaporation system. RecciTef 
taHk aHd s1:1pply header press1:1res are moHitored aHd fed back to tile GASVffIM eoHtrol room. Pressure 
instrument (PIT-1306) monitors receive tank pressure and send an alarm signal to the local process 
control panel and to the main PLC/computer. Pressure instrument PIT-1310 monitors service air supply 
header pressure and actuates a low pressure alarm at the main PLC/computer. PIT-1311 performs a 
similar function for the instrument air system. 

5. Safety Interlocks 

Except for normal equipment safety features provided as part of the vendor supplied unit, no safety 
interlocks are included in this subsystem. 

For the service/instrument air system, a "system low pressure condition" could result from a major service 
air leak that causes receiver tank pressure to drop below a given setpoint which would be sensed by the 
tank pressure instrument (PIT-1306). This signal activates alarms at the local process control panel-aatl-ffi 
tile maiH eoAtrol room. The alarm signal from PAL-1306 triggers flow controller (FC-1312) to close flow 
valve (FV-1312) and isolate the service air header. The instrument air system would remain in operation. 
Plant operator response is required to investigate and correct the cause of the low pressure condition. 

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan 
Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the 
manufacturer's recommendations. Surveillance procedures for the GASVIT™MWTH 
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Service/Instrument Air subsystem will include monitoring of all critical elements as detailed in Table GV-
13. 

3.14 NOT USED 

3.-Ml SUBSYSTEM GV-15, NITROGEN SUPPLY 

1. General Function 

The nitrogen supply system (GV-15) provides N2 gas for various plant equipment and processes that 
require a purged or inert environment. This includes the GASVIPM process chamber feeder air locks, 
charging chambers, and discharge drains. Blowdown of the high temperature bag filter is also performed 
with pressurized N2 from this system. 

The N2 source is a 1,400 gallon liquid N2 storage tank (TK-1501). The tank, vaporizer, and associated 
controls is a vendor furnished package and will be located outdoors, on the south side of the GVB. 

2. Reference Documents 

Process Flow Diagram: See drawings 31001-P-056. 
Piping and Instrumentation Diagram: See drawings 3100 l -P-08 5. 
Key Components: See Table GV-15 in the equipment and instrument list in Attachment -9UU. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment 9. 
Key Control Devices: See Table GV-15 in the equipment and instrument list in Attachment -9UU. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment -9WW. 
Interfacing Subsystems: feed s1>bsystem (GV 02); proeess ehamber slibsystem (GV 03); prod1>et 

haHdliHg (GV 04); first stage syHgas proeessing s1>bsystem (GV OS); seeoHd stage syHgas 
proeessiHg s1>bS)'Stem (GV Oe); third stage S)'Hgas proeessiHg slibsystem (GV 07)None 

Equipment and Process Description 

The N2 system is designed to provide the GASVIPM proeess with 200 scfrn of 99.99 percent pure N2 gas 
on a continual basis. Weekly filling of the insulated storage dewar (TK-1501) by the supplier is required 
to meet the expected plant usage. The tank level is monitored and it is refilled by the liquid N2 supplier 
when required. The storage tank (TK-1501) is an insulated dewar outfitted by the vendor with piping and 
controls in order to maintain a constant pressure of approximately 100 psi (pressure setpoint is 
adjustable). Tank pressurization is maintained by the natural flashing of the cryogenic N2 caused by heat 
transfer from the environment. The tank is automatically vented to keep the pressure within allowable 
limits. 

Liquid N2 is withdrawn from the tank and vaporized in one of the evaporators (EVP-1502 or EVP-1503). 
The gas is then regulated (V-15005 or V-15013) to provide 100 psi N2 to the supply header. System 
pressure is also regulated at use points as required to match equipment or process criteria. 

N2 supply header pressure is monitored locally aHd iH the GASVIPM plaHt eoHtrol room on the 
PLC/computer display panel. Operator response is required to correct any out-of-spec conditions. 

4. Operation and Control Description 
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The Ni supply unit and associated controls are vendor furnished. Control features of the supply unit are 
self-contained and do not interface with the GASVIT™Evaporation system. ORI)' supply fieader pressure 
is fed baek ts tile GASVIT™ eeRtrel reem. Pressure instrument PIT-1505 monitors supply header 
pressure and actuates high and low pressure alarms at the main PLC/computer. 

5. Safety Interlocks 

System Pressure High or Low: The GASVIT™ eeRtrel reemMWF supervisor would be notified of a 
Ni system high or low pressure condition by PIT-1505 and its associated high and low pressure alarm 
(P AL-1505 and P AH-1505). Plant operator response is required to investigate and correct the cause of 
the low pressure condition. System pressure can be changed by manual adjustment of the in-service 
pressure regulating valve (V-15005 or 15013). 

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan 

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the 
manufacturer's recommendations. Surveillance procedures for the GASVIT™MWTH nitrogen subsystem 
will include monitoring of all critical elements as detailed in Table GV-15. 

3.-l{;_!! SUBSYSTEM GV-16, PROCESS WATER 

1. General Function 

The process water subsystem provides domestic water primarily as a feed source for the Reverse, 
Osmosis~ (RO) water subsystem. Process water is also used as an emergency source of cooling water by 
the process cooling water (PCW) system (GV-19). The process water system is isolated from the 
domestic water supply by a backflow preventer. Domestic water is provided for the rest room and other 
potable water use points within the facility. 

R.O. brine, emergency PCW return, and sanitary waste from the building rest room all drain to the 
domestic sanitary sewer system. 

2. Reference Documents 

Process Flow Diagram: See drawings 31001 -P-058-01. 
Piping and Instrumentation Diagram: See drawings 31001 -P-086. 
Key Components: See Table GV-16 in the equipment and instrument list in Attachment 9UU. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment 9WW. 
Key Control Devices: See Table GV-16 in the equipment and instrument list in Attachment 9UU. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment 9WW. 
Interfacing Subsystems: R.O~ water subsystem (GV-17); process cooling water subsystem (GV-19) 

3.H _2 SUBSYSTEM GV-17, REVERSE OSMOSIS (R.O.) WATER 

1. General Function 

The reverse osmosis (R.O.) water system (GV-17) supplies filtered and clean water by removing 98 
percent of the dissolved inorganic, organic, bacteria and pyrogen contaminants. The pure water or R.O. 
water is collected in a storage tank (TK-1707) to be used as make-up water to multiple water systems 
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within tAe GA£VI'fTM pmeess. The R.O. loop pump (PMP-1705) provides a constant re-circulation flow 
of R.O. water within the tank and supplies water to the process cooling water (PCW), steam, and chilled 
water systems. 

Feed to the R.O. water system is provided by the process water supply system (domestic water with back 
flow prevention) via an electric water pre-heater (HT-1701 ). 

The R.O. system is a vendor furnished package containing a water pre-heater, water softener tanks, 
carbon filter, multimedia filter, 1,500 gallon storage tank, and associated controls and instrumentation. 

2. Reference Documents 

Process Flow Diagram: See drawings 31001 -P-058-02. 
Piping and Instrumentation Diagram: See drawings 31001 -P-087 . 
Key Components: See Table GV-17 in the equipment and instrument list in Attachment 9UU. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment 9WW. 
Key Control Devices: See Table GV-17 in the equipment and instrument list in Attachment 9UU. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment 9WW. 
Interfacing Subsystems: proeess ehamber s11bsystem (GV 03); first stage syngas proeessing s11bsystem 

(GV 05); seeoREI stage syngas proeessing s11bsystem (GV Oe); third stage syngas processing 
subsystem (GV 07)None 

3. Equipment and Process Description 

The R.O. supply water system is designed to operate at an initial production capacity of 17 gpm or 24,000 
gallons per day. Process water (city water) is passed through the 125 gallon pre-heater (HT-1701) to 
boost the water temperature to 77° Fahrenheit to optimize the operating efficiency of the system. The 
preheated water is then passed through the water softener to remove the calcium from the water to prevent 
calcium scaling within the other water systems. Water from the softener flows through a carbon filter 
which removes the chlorine from the water, then flows through the sediment filter before entering the 
reverse osmosis system. 

R.O. water is produced and flows into a 1,500 gallon storage tank (TK-1707) for use within the 
GA£VI'fTM proeessMWF treatment processes. The R.O. loop pump (PMP-1705) will constantly provide 
the R.O. water by drawing from the bottom of the storage tank and pumping the water to the required 
source destination. (Refer to the P&ID, drawing GV-17.) The loop pump also re-circulates a percentage 
of the R.O. water via manual control flow valve to prevent stagnation of the R.O. water in the storage 
tank._ The R.O. system has a time clock sequential back-flush feature that flushes the system and drains 
the brine to the sanitary sewer system. 

4. Operation and Control Description 

The R.O. water supply unit and associated controls are vendor furnished. Instrumentation and control 
features on the R.O. unit are self-contained and do not interface with the GA£VITTMEvaporation system. 
A low-level alarm LAL-1707 sends a signal to the level controller (LC-1707) which automatically 
responds by opening the normally closed solenoid valve (LCV-1707). The valve opens allowing R.O. 
make-up water to fill the storage tank (TK-1707) until the level controller (LC-1707) is reset by the high­
level switch (LSH-1707) to close the level control valve._Pressure transmitter PIT-1705 sends a signal 
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proportional to the operating pressure of the R.O. delivery system to the central PLC/computer. This 
signal is converted to a value and displayed as PI-1705. 

5. Safety Interlocks 

Except for equipment safety features provided as part of the vendor supplied unit, no additional safety 
interlocks are provided as part of this subsystem. 

For the R.O. water supply system, a system low pressure condition could result from a significant leak or 
failure of the R.O. loop pump (PMP-1705). System pressure is monitored on PIT-1705 which is 
displayed locally and in the control room. The associated low pressure alarm (P AL-1705) gives 
notification to the control room operator of the low pressure condition. Plant operator response is then 
required to find and correct the low pressure. 

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan 

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the 
manufacturer's recommendations. Surveillance procedures for the GASVIT™ R.O. water subsystem will 
include monitoring of all critical elements as detailed in Table GV-17. 

3.18 SUBSYSTEM CV 18, STEAM SUPPLY 

I. CeReral F1rneti0R 

The steam SHpply system prevides high aRd lew pressHre steam for varieHs preeesses threHgheHt 
the GASVIT™ faeility. High pressHre steam (greater thaR 40 psi) is SHpplied te HSe peiRts SHeh as the 
preeess ehameer, seeeRdaiy waste evaperater, aRd the eff gas liRe steam iRjeeter. Lew pressHre steam 
(less thaR I 0 psi) is HSed ey the syRgas seeeRd stage HEPA pre heater aRd heat traeiRg for 0Htdeer piping 
aRd eempeneRts. 

The steam S0Hree is aft eleetrie eaek Hp eeiler. (Text deleted.) 

2. RefereRee l>eeumeRts 

Prneess Flew l>iagrnm: See drawiRgs 31001 P 057. 
PipiRg and Instrnmentatien l>iagrnm: See drawiRgs 31001 p ogg 01, aRd 02. 
Key CempeReRts: See Taele GV I g in the eqHipment aRd iRstftlmeRt list iR AttaehmeRt 9. 
Ke~· CempeReRt TeehRieal Speeil'ieatieR: See the teehRieal speeifieatieR paekage eRelesed in 

AttaehmeRt 9. 
Key CeRtrel l>eYiees: See Taele GV I g iR the eqHipmeRt aRd iRstrnmeRt list iR AttaehmeRt 9. 
Key CeRtrel l>eYiee TeehRieal Speeifieatiens: See the teelrnieal speeifieatieR paekage eRelesed iR 

AttaehmeRt 9. 
IRterfaeiRg Subs~·stems: preeess ehameer sHesystem (GV 03); first stage syngas preeessiRg 

sHesystem (GV 05); seeeRd stage S)'Rgas preeessiRg SHesystem (GV Oe); third stage S)'Rgas 
preeessiRg SHesystem (GV 07); seeeRdaiy waste sHesystem (GV 11) 

3. E11uipmeRt aRd Preeess l>eseriptieR 

The eleetrie beiler is a paekaged, veRder fornished HRit desigRed te sHpply 350 les./heHr ef steam 
at pressHres Hp te 100 psi. 
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The R.O. water system sttpplies feed 'Nater te the eeiler (BLR I g 15) Yia the asseeiated reeeh·er 
taak aad feed pttmp illelttded ill the paekaged eeiler system. Steam predtteed e)' the eeiler is regttlated te 
the desired eperatillg pressttre alld may ee distriettted to the either the lew er high pressttre steam headers. 

High pressttre eeadellsate is retttrned te the flash tank (TK I g 11) where it is flashed te lew 
pressttre steam aad rettsed ey the system. Lew pressttre eendensate is returned te the reeeiver tallk (TK 
I g 13) and miited with the ineeming eeiler feedwater for pre heat alld reuse. 

The le·N pressttre steam is sent te the steam tallk (TK I &20) aad th ell distriettted te the ttse peillts 
ill the levo' pressttre steam distrieutien pipillg. .Eaeh distrieutiell header is sep,·ed ey a pressure regulator. 
The high pressttre steam header may ee eress eenlleeted te illdividual steam distrieutiell headers shettld 
high pressttre steam ee reEjuired for S)'Stem eleaning er aeeelerated heat tip . 

4. Operation and Control Des11ription 

Aeti·t'e steam eempenents are inelttded 'Nith the ' 'eRder forllished paekage ttllit alld de Rot direetly 
illterfaee with the GASVIT™ eentrel system. 

Pressttre ill the le"v alld high pressttre steam distrietttiell maills is mollitored ey pressttre 
traRsmitters (PIT I g 17 aRd PIT I g I 8 respeetiYel)0 whieh read ettt leeally aRd at the leeal preeess eeatrel 
paR6h 

S. Safety lnterloeks 

Safety iRterleeks are proYided ey the "'eRder te pre .. ·eRt lew level, high le\•el, aRd ewr pressttre 
eellditiens iR the eeiler. fer the steam system, a " system lew pressttre eellditieR" at the proeess ehameer 
iRlet eettld resttlt from a majer steam leak that eattses the lille pressttre te drep eelew a giveR setpeint. 
The drep in liRe pressttre weuld ee sellsed ey the steam pressure illstrnmeRt vrhieh wettld thea aetivate 
alarms at the leeal preeess eeRtrol paRel aRd iR the maiR eeRtrol roem. The alaFFR sigRal triggers the 
speeifie flew eeRtroller to elese aRd isolate the steam header. The steam system vt'ettld remaiR in 
eperatiea. The plant eperator is reEjuired te iR't'estigate aRd eorreet the eause of the lev; pressttre 
eenditien. Ne other illterleeks are used iR the baelrnp steam beiler sttesystem. 

6. Preventati~·e and Preparedness (P&P) Proeedttres and lnspeetion Plan 

EEjttipmeRt iRspeetien, maillteRaRee, aRd ealibratieRS will be perfoFFRed eR this S\IBS)'Stem eased eR the 
maRttfaetttrer ' s reeemmelldatiells. Sun•eillallee preeedures for the GASVJTIM steam supply sttesystem 
·.viii inelude meRiteriRg ef all eritieal elemeRts as detailed ill Taele GV I 8. 

3.19.Q SUBSYSTEM GV-19, PROCESS COOLING WATER (PCW) 

1. General Function 

The process cooling water (PCW) subsystem ( GV-19) provides cooling water for key GASVIT™ 
equipment exposed to high temperatures. This is a closed loop system with two re-circulating pumps 
(one redundant) and a plate and frame heat exchanger to which the system rejects heat to the chilled water 
system (GV-20). After being cooled by the secondary fluid in the heat exchanger, the PCW is sent out 
through a distribution pipeline to individual pieces of equipment in the plant. 
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After absorbing heat from the plant loads, the PCW is returned to a vented collection tank. The operating 
re-circulation pump draws cooling water from the tank and sends it back through the heat exchanger and 
out to the PCW supply header. 

2. Reference Documents 

Process Flow Diagram: See drawings 31001-P-058-03. 
Piping and Instrumentation Diagram: See drawings 31001 -P-089. 
Key Components: See Table GV-19 in the equipment and instrument list in Attachment -9UU. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment -9WW. 
Key Control Devices: See Table GV-19 in the equipment and instrument list in Attachment -9UU. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment -9WW. 
Interfacing Subsystems: waste feed S\lbsystem (GV 02); proeess ehamber soosystem (GV 03); first 

stage S)'flgas preeessiAg Slibsystem (GV 05); seeoAd stage syAgas proeessiRg subsystem (GV 0€i); 
third stage syAgas proeessiAg Slibsystem (GV ()?)Evaporator system {TP-16) 

3. Equipment and Process Description 

The PCW system is designed to operate at a nominal flow rate of 180 gpm. Starting at the circulation 
pumps, water is boosted from atmospheric pressure to approximately 60 psi. One pump is selected as the 
primary, the other is placed in off and may be started manually if the primary pump is unavailable. 
---Before being sent to plant equipment, the PCW is cooled by a secondary fluid in a plate and 
frame heat exchanger. The flow rate of the secondary fluid, chilled water, is set manually by positioning 
throttle valve #20052. The positioA for this vah·e will be determiAed duriAg iAitial plant start lip tests 
based OR system temperatlires, primarily PCW retlirn temperatlire with the GASVIT™ system operatiAg 
at foll eapaeity. 

PCW system supply temperature and pressure are monitored locally aAd iA the GASVIT™ plaAt eoAtrol 
room-on the PLC/computer display panel. Operator response is required to correct any out-of-spec 
conditions. 

Cooling water is sent out to plant equipment in the supply header. Each component served by the PCW 
system is connected to the main distribution supply and return headers with a flexible high pressure hose 
and manual isolation valves. Cooling water flow rate to each load is preset manually by positioning the 
return line isolation valve. Water returning from the system loads is directed into an oversize return 
header "tank" in which a water heal is maintained. The water Real-cools and condenses any steam that is 
formed as the PCW passes through plant equipment. 

The PCW header drains into the collection tank (TK-1901) which is vented out into the atmosphere. The 
returning water is then drawn into the circulation pump and sent back to the heat exchanger as described 
above. 

4. Operation and Control Description 

Collection Tank Level Control: Minor fluctuation in the PCW tank (TK-1901) level is anticipated 
during system operation due to water temperature changes and resultant expansion or contraction, and 
steam void formation and collapse (not a normal operating condition). Make-up for any system leakage 
or evaporation is provided by automatic level control of the collection tank. Pressure transmitter PIT-
1901 sends a signal proportional to level to the central PLC/computer. This signal is converted to a level 
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value and displayed as LI-1901. The control room supervisor would be alerted to an out-of-specification 
level condition on the associated high- and low-level alarms. Level controller LC-1901 automatically 
responds to a low-level condition by sending a signal to the normally closed solenoid valve, LCV-1901. 
The valve opens allowing R.O. make-up water to fill the tank until the level controller LC-1901 is reset at 
its programmed level. 

5. Safety Interlocks 

For the process cooling water system, the following abnormal events have the potential to adversely effect 
normal operation of the GASVIT™ Evaporation system and are discussed below: 

System Pressure Low: A low PCW system pressure condition could result from a significant leak or 
loss of the operating circulation pump. System pressure is monitored on PIT-1 907 and displayed locally 
and in the control room. The associated low pressure alarm (P AL-1907) will notify the control room 
supervisor or the low pressure condition. The plant operator would then confirm this indication with one 
of the local pressure instruments, ensure one of the PCW pumps was running, and perform a visual 
inspection for cooling water leaks or other abnormal conditions. 

Should a situation arise where cooling water is needed and neither pump is available, Valve V-16027 can 
be opened to introduce a back-up source of cooling water into the system. Process water (city water) is 
used as the back-up source and system pressure is sufficient to provide the driving head. The back-up 
water then passes through the process equipment and is then dumped to the sanitary sewer system through 
valve V-19001. 

Abnormal System Suoolv Temperature: An abnormal PCW supply temperature would be indicated by 
direct observation of temperature gauge Tl-1911, or indirectly by the thermocouples monitoring the 
temperatures of the process chamber and various plant components cooled by this system. System 
temperature may be altered by changing the position of the chilled water return valve on the secondary 
side of the PCW heat exchanger (HX-1913). This allows the operator to modulate the flow of the 
secondary cooling fluid water through the heat exchanger and adjust the overall PCW supply temperature. 
Adjustments in the chilled water system (GV-20) supply temperature may also be made to affect the PCW 
system temperature. 

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan 

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the 
manufacturer's recommendations. Surveillance procedures for the GASVIT™MWTH process cooling 
water subsystem will include monitoring of all critical elements as detailed in Table GV-19. 

3.!i!~ SUBSYSTEM GV-20, CIIlLLED WATER 

1. General Function 

The chilled water (CHW) System (GV-20) serves as a secondary loop cooling fluid for the process 
cooling water system (PCW, GV-19). Heat from the PCW system is rejected to the closed loop CHW 
system in the PCW heat exchanger (HX-1913). Heat transferred to the chilled water is in tum rejected to 
the atmosphere through a fan-cooled radiator located outside the GVB. For reliability, there is a 
redundant circulation pump and radiator. 
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2. Reference Documents 

Process Flow Diagram: See drawings 3 IOOl -P-058-04. 
Piping and Instrumentation Diagram: See drawings 31001-P-090. 
Key Components: See Table GV-20 in the equipment and instrument list in Attachment 9UU. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment 9WW. 
Key Control Devices: See Table GV-20 in the equipment and instrument list in Attachment 9UU. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment 9WW. 
Interfacing Subsystems: process cooling water subsystem (GV-19) 

3. Equipment and Process Description 

The CHW system is designed to operate at a nominal flow rate of75 gpm. Starting at the circulation 
pumps, warm water (approximately 80° to 125° Fahrenheit) is drawn from the CHW return header and 
boosted to approximately 20 psi. One pump is selected as the primary, the other is placed in off and may 
be started manually if the primary pump is unavailable. 

Before being sent to the PCW heat exchanger, heat from the returning chilled water is rejected into the 
atmosphere in a fan-cooled radiator (RD-2009 or RD-2010). The fan is powered by a variable frequency 
drive (VFD). A temperature controller controls the fan speed as required to maintain the temperature of 
the chilled water exiting the radiator within a preset range. Chilled water supply temperature and pressure 
are monitored locally aad ia the GASVIT"' plaat eeatrel reem on the PLC/computer display panel. 
Operator response is required to correct any out-of-specification conditions. 

CHW is then sent to the PCW heat exchanger (HX-1913) secondary loop where heat is absorbed from the 
process cooling water. The CHW returns to the circulating pumps through an air separator (AS-2004). 
System temperature changes and associated pressure surges are absorbed by the chilled water expansion 
tank (TK-2002). R.O. water is the make-up water source for the CHW system. The water pressure 
regulator (V-20003) automatically opens to add make-up water when system return header pressure falls 
below the preset value ( 15 psi). 

4. Operation and Control Description 

Supply Header Temperature Control: Supply header temperature is sensed by TET-2009 (or 2010). 
This analog signal is transmitted to the PID controller in the VFD. The controller compares this signal to 
a preset temperature range value and adjusts the electrical power frequency output to the fan. When the 
chilled water temperature is above the allowable range, the controller increases the fan speed to increase 
the convective heat loss from the radiator, and vice versa. 

System temperature is monitored locally aad ia the GASVIT™ eeatrel reem on TI-2011. A high 
temperature condition would be indicated in the control room by high temperature alarm T AH-2011. 
Operator response is required to investigate and take corrective action. If necessary, the operator can shift 
to the standby radiator should a failure of system hardware or control components occur. 

5. Safety Interlocks 

For the process cooling water system, the following abnormal events have the potential to adversely effect 
normal operation of the GASVIT™ systemMWTH Building and are discussed below: 
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System Pressure Low: A low CHW system pressure condition could result from a significant leak or 
loss of the operating circulation pump. System pressure is monitored on PIT-2011 and displayed locally 
and in the control room. The associated low pressure alarm (PAL-2011) will notify the control room 
supervisor of the low pressure condition. The plant operator would then confirm this indication 
with one of the local pressure instruments, ensure one of the CHW pumps was running, and perform a 
visual inspection for cooling water leaks or other abnormal conditions. 

Water pressure regulator V-20003 automatically "floats" on the system and provides R.O. make-up water, 
as required to meet demand. System pressure is maintained by this pressure regulator and the diaphragm 
expansion tank, TK-2002. 

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan 

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the 
manufacturer's recommendations. Surveillance procedures for the GASVIT™MWTH chilled water 
subsystem will include monitoring of all critical elements as detailed in Table GV-20. 

3.21 NOT USED 

3.! 22 SUBSYSTEM GV-22, BUILDING CONFINEMENT SYSTEM 

I. General Function 

The building confinement system (GV-22) provides for Gl.l&-MWTH exhaust and ventilation, exhaust for 
the GASVIT™Evaporation process CIT.:..lfilitse, and building pressure control. The system is also 
intended to be used as a manual smoke control system. The system consists of three supply air units, two 
main exhaust trains, associated pressure control sensors, controllers, and damper actuators. 

A constant volume of exhaust is maintained at all times for fume and contaminant control within the 
GASVIT1MMWTH process areas. The volume of fresh outside air admitted to the building is varied to 
maintain the desired building pressure control schedule. Pressure control is automatically maintained by 
the system and may be manually controlled if required. 

2. Reference Documents 

Process Flow Diagram: See drawings 31001-P-059-01 and 02. 
Piping and Instrumentation Diagram: See drawings 31001-P-092-01 and 02. 
Key Components: See Table GV-22 in the equipment and instrument list in Attachment 9UU. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment fJWW. 
Key Control Devices: See Table GV-22 in the equipment and instrument list in Attachment 9UU. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment 9WW. 
Interfacing Subsystems: waste reed Slibs;·stem (GV 02); third stage S)'Rgas iireeessiRg slibsystem 

(GV 07); GASVIF "MWTH process vent subsystem (GV-09) 

3. Equipment and Process Description 

The confinement system maintains the correct building pressure differential by maintaining a constant 
exhaust flow rate and by modulating dampers in the supply air ductwork. The GASVIT™Evaporation 
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process areas are held at a negative pressure relative to atmosphere, while the control room is held at a 
positive pressure relative to atmosphere. 

Fresh air to the facility is provided by two 30,000 cubic feet per minute (cfm) packaged air supply units. 
The supply units have direct fired gas heat and direct expansion cooling. Air SHpply HHit #2A serves the 
GASVIPM Unit I half of the aHilaiHg aHa air SHflfll1· HHi! #2B seP.'es the GAS\'IPM UHit 2 area. Each 
air handler is equipped with a motorized discharge damper for pressure control. The units are located at 
the South west comer of the building. 

General and process exhaust is provided by two independent 40,000 cfm exhaust fans and filter banks 
located in the ventilation equipment room at the south end of the building. Each filter bank consists of a 
pre-filter, HEP A filter, and carbon adsorption filter stages. 

Ventilation to the first floor electrical room, second floor control room, and the access corridor is 
provided by air handling unit #3. This is a smaller return air unit, also utilizing gas heat and direct 
expansion cooling. It is located at the south end of the building next to the larger air handling units. Unit 
#3 combines fresh air with the air returning from the control room, electrical room, and access corridor. 
A positive pressure is automatically maintained in these spaces by modulating the outside and return air 
dampers. 

To serve as an engineered smoke control system, control and monitoring of building pressures and supply 
and exhaust fan operation are provided at the Firefighters Smoke Control Panel (FSCP). As required by 
the building codes, all automatic functions may be controlled manually from this location. 

4. Operation and Control Description 

Building Pressure Control: The pressure in the GASVIPMMWTH process areas is monitored by 
differential pressure transmitters PDT-2211 and 2222, for GASVIT™MWTH Unit I and 2, respectively. 
Differential pressure controller PDT-2211 (the following control description will be for Unit I) receives 
this differential pressure signal, compares it to the programmed set point, and sends out a signal to the 
supply air damper actuator. Insufficient negative differential pressure of the process area, relative to 
ambient, will cause the pressure control system to respond by closing the supply air damper on air handler 
unit #2A until the area differential pressure returns to within the programmed range. Similarly, excessive 
differential pressure will cause the system to respond by opening the supply air damper as required to 
maintain set point. 

5. Safety Interlocks 

The building pressure control system, in concert with remotely controlled dampers on the main exhaust 
system, functions as a smoke control system in case of a fire or smoke event in the GASVIT™ 
faetti.tyMWTH building. 

Smoke/Fire Detection: All building ventilation and exhaust equipment can be controlled and monitored 
from the Firefighter's Smoke CoH!rol PaHel (FSCP~. Manual override of the automatic pressure control 
functions will allow pressure in the affected zone to be adjusted to a value more negative than 
surrounding areas, thereby preventing the spread of smoke. 

If either main exhaust unit is inoperable, it may be isolated by closing remotely-operated damper YD-
2263 or 2264 either locally or from the FSCP. Remotely-operated damper YD-2260 allows the exhaust 
headers to be cross-connected so either exhaust unit can serve the entire building. Each exhaust unit is 
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designed to serve about 60 percent of the total building area. This is not a normal operating configuration 
but could be used in maintenance or emergency situations to maintain confinement. 

Building Confinement Exhaust Failure: A loss of negative pressure in the main building confinement 
exhaust duct is sensed by PDT-2265 (PDT-2266 for GASVIPMMWTH #2) and displayed as an alarm at 
the FSCP on PDAL-2265. Actuation of this alarm trips interlock ILK-075 and secures the process vent 
blower (BL0-0925) in system GV-09. This prevents the process vent system from discharging into the 
building confinement system when sufficient negative pressure is not available. 

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan 

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the 
manufacturers recommendations. Surveillance procedures for the G\LB-MWTH confinement subsystem 
will include monitoring of all critical elements as detailed in Table GV-22. 

3.23 ~OT USED 

3.24 NOT USED 

3.~.!J. SUBSYSTEM GV-25, BUILDING EXHAUST MONITORING 

1. General Function 

The building exhaust monitors consists of a continuous air monitor (CAM) and a record sample filter, 
both collect representative samples of the radioactive particles in the discharge stream. A local alarm will 
sound if a high radiation level is detected. In addition, the building exhaust monitors provide a 
continuous readout for the gas flow to the atmosphere. 

2. Reference Documents 

Piping and Instrumentation Diagram: See drawings 31001-P-95. 
Key Components: See Table GV-25 in the equipment and instrument list. 
Key Component Technical Specification: See the technical specification package enclosed in 

Attachment 9. 
Key Control Devices: See Table GV-25 in the equipment and instrument list. 
Key Control Device Technical Specifications: See the technical specification package enclosed in 

Attachment 9. 
Interfacing Subsystems: building confinement system (GV-22) 

3. Equipment and Process Description 

The process flow is based on withdrawing an isokinetic record and a continuous sample from the 
discharge stack using a vacuum pump. 

A. Stack Mass Flow Rate 

The stack mass flow is calculated by the stack Masstron (Z-2520). The stack static and total pressure is 
obtained from pi tot tube Z-2519. The stack temperature is measure by the temperature element (TE-
2515) and transmitted to the Masstron in order to calculate the mass flow with density compensation. A 
signal linear to the stack mass flow is transmitted to the data logger (LOG-2528) and the control module 
(CTL-2526). The control module uses the signal in determining isokinetic sampling. 
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B. Record Sample 

The record sample is withdrawn from the stack and passed through the record sample filter holder where 
particles are collected on a filter paper and iodine is captured by a silver-impregnated zeolite cartridge. 
The filter enclosure is mounted to the stack to minimize particulate settling in the sample line. After the 
filter sample is routed into a low-flow measuring station (FE-2523) to measure the mass flow, density 
compensation is performed using the temperature signal (TE-2524) of the sample. The sample mass flow 
is determined (Z-2524) and a signal linear to the mass flow is transmitted to the control module (CTL-
2526) and data logger (LOG-2528). The temperature signal is also transmitted to the data logger. 

The control module (CTL-2526) compares the stack Mass Flow (FIT-2520) to the record sample Mass 
Flow (FIT-2527), and transmits an output signal to the sample flow control valve (FCV-2525) to 
modulate the sample flow until the signals are balanced. This is done to allow the record sample flow to 
remain isokinetic to stack flow, as conditions vary. 

C. Radiation Monitor Sample 

The radiation monitor sample is withdrawn from the stack and passed through the Eberline radiation 
sensor. The sensor (CAM-2516) is mounted to the stack to minimize particulate settling in the sample 
line. The sensor signal is sent to the Eberline AMS-4 monitor (CAM-2516). After the sensor, the sample 
is routed into a low-flo measuring station (FE-2521) to measure the mass flow. Density compensation is 
performed using the temperature signal (TE-2522) of the sample. The sample mass flow is determined 
(Z-2522) and a signal linear to the mass flow is transmitted to the control module (CTL-2526) and data 
logger (LOG-2528). The temperature signal is also transmitted to the data logger. 

The control module (CTL-2526) compares the stack mass flow (FIT-2520) to the radiation monitor 
sample mass flow (FIT-2525) and transmits an output signal to the radiation monitor sample flow 
control valve (FCV-2527) to modulate the sample flow until the signals are balanced. This is done to 
allow the radiation monitor sample flow to remain isokinetic to stack flow, as conditions vary. 

D. Sample Vacuum Pump Control 

The static pressure of the sample lines is measured by the control module (CTL-2530) after the control 
valves (FCV-2525 and FCV-2527). A linear signal is transmitted to the data logger (LOG-2528) and is 
displayed on the local LCD. The controller (CTL-2530) compares the data to an operator setpoint and 
calculates an output signal to modulate the control valve (PCV-2531) to maintain the desired static 
pressure. 

There are two vacuum pumps used in the sampling system, one is for redundancy. The pump start/stop 
initiation is interlocked with the exhaust stack fan on/off status (ILK-a). 

For clarity in this discussion, pump 1 is assumed to be the primary pump. With the exhaust stack on, 
interlock ILK-a is satisfied, and with HS-2534 in "start", the control module (CTL-2532) begins its start 
sequence. The exhaust stack "on" signal is also sent to the data logger (LOG-2528). 

The control module (CTL-2532) positions the pump selection valve (FV-2536 and FV-2537) for pump 1 
operation. After a time delay (to ensure that the valves are positioned), the control module (CTL-2532) 
signals pump #1 (PMP-2534) to start and illuminates the "Pump 1 on" light. A "pump l on" signal is also 
sent to the data logger (LOG-2528). As vacuum pump 1 creates its vacuum, the vacuum switch (PSL-
2534) contact opens, satisfying ILK-c. Five seconds are allowed for this action. Pump 1 will continue to 
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run until a pump failure occurs or the system is shut down manually. Failure of pump I to maintain a 
sufficient vacuum on the vacuum switch pump selection (PSL-2534) will cause the pressure switch to 
signal the control module (CTL-2532) that a failure has occurred. 

Upon receiving the failure signal, the control module (CTL-2532) will tum off pump 1 and repos1t1on 
the selection valves (FCV-2536 and FCV-2537) for pump 2. The pump 1 signal to the data logger will 
turned off and a fault light (YA-2507) will be illuminated. Once the valves (FCV-2536 and FCV-2537) 
are repositioned for pump 2, pump 2 will be started. Pump 2 will run until vacuum failure of manual shut 
down. If there is a vacuum failure (PSL-2534), and the pump #1 (PMP-2534) low pressure alarm is not 
cleared, then ILK-h will shut down Pump #2 (PMP-2535) and pump #1 (PMP-2534) will not be started 
due to ILK-c. 

Under normal conditions, the lead pump can be changed to standby status by operating the pump 
selection switch (HS-2537). This switch is disabled when a pump failure fault occurs. 

Sample Flow Alarms 

An Isokinetic alarm occurs when either the record sample flow or the radiation monitor sample flow 
exceed I 0 percent over or under the required flow to remain isokinetic for more than 5 minutes. 
This calculation is performed within the data logger. The data logger (LOG-2528) will record the 
alarm and energize the fault alarm light (QA-2528). The condition is cleared when isokinetic 
flow resumes. 

Eberline AMS-4 will sound an alarm during conditions of high-radiation or monitor failure. A local 
and remote alarm (AAH-2516) is energized for both functions, as well as recording the event on 
the data logger (LOG-2528). 

4. Operation and Control Description 

The Operator will tum on the power to the control panel. To initiate sampling, the operator selects which 
pump is to be the primary vacuum pump. The corresponding pump is then turned on. Sampling 
commences if the exhaust fan is running (ILK-a, b ). If exhaust fan is operating, the operator needs to wait 
approximately 10 seconds to insure that the pump does create a vacuum. The operator then enters the 
static pressure setpoint. Once a vacuum is initiated, the system is operating. Operator interface is not 
required, unless an event occurs. 

If the primary pump fails, an alarm will sound, and the secondary pump will automatically be started. 
If it fails also, another alarm will sound and sampling will end. At the sound of the first alarm, 
the operator will check the cause of failure (e.g. valve position, pinched line, power loss). The 
operator will make the necessary adjustments to remedy the problem. 

If isokinetic sampling is lost for more than 5 minutes, an alarm will sound. The operator will go to 
the data logger to determine the cause and then remedy the situation. The remedy may include 
changing the Record Sample filter or increasing the static pressure setpoint of the sampling train. 

If the high radiation alarm is activated the operators will follow the procedure guidelines for radiation 
leakage. 

5. Safety Interlocks 

Exhaust Fan On (Tag ID: ILK-a): The Exhaust Fan On interlock is designed to ensure that the 

RCRA/TSCA Permit Application 
Attachment fJ-00 - Process Eng ineering Description 
For GA8VJTTMMWTH Building TA-68 

Revision 1 
A1igust3l, ](}(}!TBD 



Mixed Waste Facility 

sampling of the stack is done when there is flow. Pump #1 (PMP-2534) is prevented from starting, and 
the data logger (LOG-2528) is signaled not to log. This will prevent the data logger from unnecessary 
logging, erroneous sampling, as well as protecting the equipment from attempting to match a zero sample 
flow rate. 

Exhaust Fan On (Tag ID: ILK-b): The Exhaust Fan On interlock is designed to ensure that the 
sampling of the stack is done when there is flow. Pump #1 (PMP-2534) is prevented from starting and 
the data logger (LOG-2528) is signaled not to log. This will prevent the data logger from unnecessary 
logging, erroneous sampling, as well as protecting the equipment from attempting to match a zero sample 
flow rate. 

Primary, Stand by (Tag ID: ILK-c): The Primary/Stand by interlock is designed to prevent Pump #1 
(PMP-2534) from starting, thereby preventing a potential over-vacuum on the filter media (FLT-2517 and 
FL-2518). 

Primary, Stand by (Tag ID: ILK-d): The Primary/Stand by interlock is designed to prevent Pump #2 
(PMP-2535) from starting, thereby preventing a potential over-vacuum on the filter media (FLT-2517 and 
FL-2518). 

Pump #1 Vacuum Low Cutout (Tag ID: ILK-e): The Pump #1 (PMP-2534) Vacuum Low Cutout 
interlock is designed to alert the operator of a vacuum fault, prevent damage to the vacuum pump #1 
(PMP-2534), and switch to the standby pump: pump #2 (PMP-2535). 

Pump #1 Vacuum Low Start of Pump #2 (Tag ID: ILK-0: The Pump #1 (PMP-2534) Vacuum Low 
Start of Pump #2 (PMP-2535) interlock is a permissive to allow vacuum pump #2 (PMP-2535) to start if 
there is low pressure on pump #1 (PMP-2534). 

Pump #1 Vacuum Low Start of Pump #2 (Tag ID: ILK-g): The Pump #1 (PMP-2534) Vacuum Low 
Start of Pump #2 (PMP-2535) interlock is a permissive to allow vacuum pump #2 (PMP-2535) to start if 
there is low pressure on pump #1 (PMP-2534). 

Pump #2 Vacuum Low Start of Pump #1 (Tag ID: ILK-h): The Pump #2 (PMP-2535) Vacuum Low 
Start of Pump #1 (PMP-2534) interlock is a permissive to allow vacuum pump #1 (PMP-2534) to start if 
there is low pressure on pump #2 (PMP-2535). 

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan 

The operator should remove the data logger paper and record sample filter and cartridge filter after a 
process batch has been completed. The filters will be taken to a lab for analysis and the memory chip of 
the data logger downloaded to the administrative computer for emission calculations once the lab analysis 
is complete. 

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the 
manufacturer's recommendations. Surveillance procedures for the GVB-MWTH exhaust monitoring 
subsystem will include monitoring of all critical elements as detailed in Table GV-25. 

4. OPERATIONAL DESCRIPTION 

This seetioH provides operatioHal iHfermatioH fer the GASVIT™ systeffi t1Heer three differeHt R1odes of 
operatioH: I) first tiffie start Hp of the GASVIT™ preeess, er eeld staHeby; 2) start Hp of the proeess 
froffi hot staHdby l!Hder beth Herma! eperatiHg eeHditioHs er \!Heer a reeeyery seeHarie after aH A'NFCO 
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eYeflt; af!d 3) f!Ormal operatiofls. The geHeral operatiofl deseriptiofl for ifldiYid1:1al proeess eompoHef!ts is 
deseribed if! seetioR 3 .Q ·n·ith referef!ee made to the operatioR of the iRdh·id1:1al s1:1bS)'Stems. 

4, 1 System Start 1111 

The GASVIT™ system will reEj1:1ire start 1:1p froFR eold eoHditioRs d1:1riflg the iflitial system start 1:1p or 
fullo'>YiRg a S)'Stem maifltef!aRee evef!t. D1:1riRg the eold start 1:1p proeed1:1re, the system will reEj1:1ire 
a1:1xiliary heatiRg elemeRts (a pre heater) strategieally plaeed vtithiR the proeess ehamber. This will allo•,y 
for a eof!trolled temperat1:1re iHerease d1:1riRg start 1:1p operatiofls. 0Ree the temperat1:1re iR the primar)' 
proeess ehaFRber reaehes a le¥el at whieh the glass ifl the hearth beeomes eleetrieally e0Hd1:1eti~·e, af! 
eleetrie path betweef! the j 01:1le heatiRg eleetrodes exists. As the proeess ehamber teFRperat1:1re e0Rtifl1:1es 
to rise, the fraetiofl ofheatiflg shifts from the start 1:1p pre heater eleFRef!ts to thejo1:1le heatiflg eleetrodes. 
0Ree a eoRditiofl eJ(ists vthere all the idliflg pov;er eaR be Sl:!flplied b]·jo1:1le heatiRg, the start 1:1p pre 
heater elemeHts are remoYed froFR the proeess ehamber aRd the system is ifl aR idle eoRditiofl. If vtaste 
proeessiflg aetivities are Hot beiRg e0Rd1:1eted, the GASVITTM proeess will always be idliRg iR thejo1:1le 
heated operatioHal mode. 

The fullowiflg proYides a s1:1mmary deseriptiofl of the start 1:1p proeed1:1re af!d a traHsitioR from start 1:1p to 
afl idliRg mode efeperatiofl. 

4.1.1 CAS\q'P" System Preheatiflg 

After eoFRpletiflg the set 1:1p af!d eh eek 01:1t of tile eEjuipmeflt listed below start 1:1p tile eEjuipmeRt aeeordiflg 
to tile listed seEjl:!eRee. 

Tile buildiRg HePA filter faR 
Tile S)'Rgas proeess faR 
Tile eEjuipFReRt eoolif!g water 
Tile if!struFReRt air system 
WitrogeR Supply 
first Stage S)'Rgas proeessiRg system operatioRal 
Seeof!d stage S)'flgas proeessiRg systeFR operatioRal 
BuildiHg VeRtilatioR System 

Start l:!fl of tile system from a eold eof!ditiofl reEjuires tile proeess ekamber to be slowly preheated. Slow 
keat 1:1p of tile GASVffIM ehaFRber miRiFRizes tkeFFRal skoek to tile refraetories liHiRg tile ellamber. Tile 
preheatiHg seEjueAee will be perfuFFRed iR tile seEjl:!eRee listed below: 

Afi iflitial ellarge of glass fuFFRiflg materials is plaeed iRto tile llearth. 

Silieofl earbide heatiRg elemeRts (or tlleir eEj1:1ivaleRt) are plaeed iRto tile proeess ellamber tllro1:1gll tile 
provided port iR tile proeess Yessel. 

PredeteFFRifled teFRperat1:1re ramp rates are prograFRFRed iflto tile PLC fur ramp rate eoRtrol. 

Ass1:1raRee of ROFFRal operatiRg eoHditioRs for the first aRd tile seeoRd stage S)'Hgas proeess systems. 

Tile pre keat S)'Stem fur the proeess ekamber is plaeed ifl to operatiofl to gradually raise tile ekamber 
teFRperature to tile poiflt vtkere tile fl:!rnaee start up eharge (i.e. a graHular glass frit wkiek is pre 
ekarged to tile ekamber) beeomes eleetrieally eof!d1:1etiYe. Tkis ROFFRally oee1:1rs Rear the glass 
traRsitioR temperat1:1re fur the giveR eompositioR of the start 1:1p ekarge. 
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Jm1le heatiag is iaitiated ·.vhea the staFt lifl eharge beeemes eleetrieally eeadtietive. 

StaFt tlfl 13re heater elemeats are reme'"ed. 

Proeess idling 13arameters are established te briag GASVIT™ ehamber te aermal idliag eeaditieas. 
4.2 CASVIT'"' SYSTEM READINESS MODES 

'.l/hea waste is aet beiAg 13reeessed, the GASVJTIM system 'Nill be iA eae efthe felle·Niag readiaess 
medes: ldliag, het staAdby, aad A'1/FCO. Eaeh eae efthese medes is deseribed bele'N. 

4.2.1 System Illling Mode 

The GAS'lJTIM system is 13laeed ia aa idle mede dtiriag S)'Stem maiateaaaee er ether 13roleaged 
sehedtiled 13reeess feediag shtit devrAs. Proeess idl iag eaa be eeadtieted fer eKteAded 13erieds ef time if 
desired. Whea the system is ia idle mede, the fellewiag geAeral eeaditieas are maiataiaed: 

Thejelfle heatiag system is tised te eeatrol the tem13eratt1re ia the 13roeess ehamber. 

The tem13eratlfre ef the melteA bath is ke13t betweea 880° 1100° Celsilfs. 

The proeess eh amber Yaet1t1m is ke13t at ( )2 iaehes ef 'Nater. 

The first aad seeead stage syagas stibsystems are 13laeed Hi aa idle mede. 

A eeastaat flev1 ef aitregea is iAtrod!feed iate the 13roeess ehamber eaYiroameat te keep the system ia 
aA iaeFt (i.e., aitregeA atmes13here) eeaditiea. This eeAditiea 13rovides eerresieA preteetiea fer 
key eempeaeats stieh as thejelfle heated eleetrodes. 

4.2.2 Hot Standby Mode 

The GASVIT™ preeess is plaeed ia het staadby mede d!friag sheFt feediag iateITt1ptieas. At het staadb)' 
mede, the S)'Stem is ready te 13roeess waste. Plaeiag the GASVITTM S)'Stem from aa idliag mede te a 
staadby me de iavelves raisiag the melt temperawre te aermal proeessiag temperattires ( 1,200° te 1,4 50° 
Celsitis) with thejelfle heatiag deviee, iaitiatiag staFt tip efthe reqlfired Slfbsystem, aad staFtiag lifl the 
13lasma are e13erati0As aeeerdiag te the fellevring seqtieaee: 

Use thejetile heatiag deviee te raise the glass tem13eratlfres efthe 13reeess ehamber ia te the aermal 
e13eratiag raage. 

eAS!fre that the AitregeA S!ipfll)' system is folly e13eratieaal aAd that the af!flF8priate fllirgiag is 
iatredtieed te the 13lasma are eleetrede eaeleslfre, the jelfle heatiag eleetrodes, aAd the preeess 
ehamber. 

Eastire that a steam Sliflflly is aYailable te the maia preeess ehamber steam iAjeeter aad te the first 
stage syagas 13roeessiag system. 

Ceafirm the aermal e13eratie0 ef first stage syagas 13reeess SlfbS)'Stem, iaeltidiag all seeeadary selids 
filtratiea systems. 

Ceafirm the Aermal e13eratieA ef seeeAd stage syagas 13reeess stibsystem, iaeltidiag all seeeadary 
selids filtratiea systems. 
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CoAfirm. the Aeffilal OfJeratieA of tl!irs stage SJ'flgas fJfOeess s1:1bsystem. 

CeAfirm tile AOffilal OfJeratieA of eeeliAg 'Nater Sl:lflflly s;·stem. 
Tile DC are system start l:lfl fJreees1:1re is iAitiates. Prier to tile OfleratieA of the DC plasma are system, 

all s1:1bs;·stem OfJeratieAal parameters m1:1st be ·;,·itlliA the speeifies raRges. 

£tart tile steam fees s1:1bs;·stem. 

System is reas;· to reeeive fees material from eAe of tile three fees s;·stem.s. 

0Aee the plasm.a are l!as stabilizes, aas tile temfJerat1:1re ia tile preeess el!am.ber is ia tile Sfleeifies raage 
(i .e. l ,800° 2,700° Fal!reaheit) feesiAg eftl!e GA£VIT™ preeess eaa be iaitiates. Tile feesiAg 
eperatieas are speeifies ia s1:1bsystem GV 02 ia seetieA 3. 

4.2.J AWFCO Made 

\!/Ilea an AWFCO e\·ent l!as ea1Ises tile interr1:1fltien of 'Naste preeessing, tile system ·Nill re»·ert to a l!et 
staA!lby as seseribes in tile pre'iie1:1s seetiea. Prier to startiag waste preeessing, tile operator must: 

Resolve tile AWFCO situatiea. 

Cenfiffil system reasiness flarameters listes 1:1nser tile l!et staasby m.ese. 

Re establish all peffilissive operating parameters. 

Tile system is again reasy to reeeive fees material from one of the tl!ree fees systems. Tile feesing 
Ofleratiens are speeifies in s1:1bsystem. GV 02 in seetien 3. 

4.J WASTE PROCESSING MODE 

Onee tile GA£VIT™ s;·stem. parameters are establisl!es d1:1ring tile l!et staadby mode, 'n'aste is fed to tile 
preeess el!am.ber, as deseribes in s1:1bsystem GV 02 in £eetien 3. D1:1riag tile waste preeessing m.ese, tile 
operator m.1:1st monitor tile flOWer settiAg of tile je1:1le l!eating aAd tile plasm.a l!eating 1:1nits to ens1:1re tl!at 
tile el!ameer temperat1:1re is m.aiataiAed witl!ia tile eperatiAg raAge. Wilen a preeessing eamfJaiga l!as beeA 
eem.pletes, the s:,·stem is plaeed in eAe efthe sl!1:1t de't't'A modes deseribed later en in tl!is seetien. 

4.4 PRODUCT DISCHARGE 

MelteA pres1:1et is sisel!arged from tile preeess el!amber from either a sise er eettem draiA vah'e. 
OperatieA efthe pred1:1et disel!arge is presentes iA s1:1bsystems GV 04 iA £eetien 3. 

4.S SECONDARY WASTE PROCESSING 

£eeeAdary waste is re1:1tiAely geAerates iA tile first aAd seeeAd stage syngas preeessiAg. Tl!is waste 
eeasists of eitl!er selis material blown sevrA from tile first stage syngas filter or solid ladeA liEjuid from 
tile blew doviR of tile sernbeer system. Tile seeondary ""'aste streams are separately treates in tile 
seeonsaf)' waste treatment area. Tile solids are stabilizes, aas the liEj1:1ids are eoneentrates by 
evaporatioa, aAd tile res1:1ItaAt soliss stabilized. Operation of tile seeeAdaf)' 'Naste proeessiAg is preseAted 
in s1:1esystems GV 05 and GV I I iA £eetioa 3. 
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4.6 SYSTEM SJIUT I>OWN 

\VheH "vaste proeessiHg is stopped or ""'heR it is desired by the operator, the systelfl eafl be sht1t dowfl aRd 
plaeed ifl a desired readiHess !flode, as deseribed below. 

4.6.l Shut I>ewn ta Jlet Standby Mede 

The systelfl is plaeed iH a hot staRdby mode through the followiHg sequeHee of shut do'.Vfl steps. 

Noflflal operatiofl of the S)'Stelfl coHtiRues uHtil all the "vaste ifl the process eha!flber is treated aHd all 
orgaHie eoHstitt1eHts are pyroly20ed. 

All feed systelfls are isolated aHd loeked out to ef\Sl:lre flO additioHal feed eHters the proeess ehalflber. 

4.6.2 Shut I>ewn ta Idling Mede 

The system is brought to afl idliHg mode by the followiHg sequeRee of shut aov 'H steps: 

The HOFlflal proeessiHg operatioH of the systelfl eoRtiRues uHtil all the Viaste iH the process ehalflber is 
processes aHa all orgaHie eoHstitueHts are pyrolyced. 

All fees systems are isolates aHd locked out to eHsure HO additioflal feed eHters the process chamber. 

The plaslfla are is extiHg1:1ished aHa the electrodes are raised to the idle positioH. 

The first aRd seeoHd stage syHgas treatmeHt systems are stopped iHitiatiHg a flush eyele to clear slurry 
from the pipiHg aHd sernbber iHtemals 

The S)'Hgas coRverter/boiler is shut dov>'H. 

4.7 COLI> SHUTI>OWN 

A eold sht1t dowH of the GASVfPM systelfl will be eoHduetea for !flajor systelfl repairs . Cola shut dowH 
is eoHduetea after plaeiHg the system iH the idliHg !flode. NeiH the lflOlteH product is draiRed aRd the 
proeess eha!flber telflperature is gradually redt1ced to alflbieHt leYels. 

5. SYSTEM MONITORING AND CONTROL DESCRIPTION 

5.1 MAIN PROCESS CONTROL (SUBSYSTEM CV 24) 

The GASVITTM systelfl uses a eeHtrali20ed !flaiH process eoRtrol (MPG) subs;·stelfl eHeolflpassiHg 
colflputers, progra!flmable logie eoHtrollers (PLC), ProportioHal IHtegral Deri,·ati\'e (PID) eoRtrollers, aRd 
other de.,·ices to lflOHitor, eoRtrol, aHd alaflfl systelfl parameters relative to the operatiHg lilflits speeified ifl 
the peflflit. A brief descriptioH of the equiplfleHt aHd software used iH the MPG subsystelfl is preseRtea 
eelew, 

CemputeF Units: Colflputer uHits are used ifl the feed preparatioH subsystelfl, the eoRtrol room, aHd the 
admiHistrati,•e buildiHg. The colflputers are liHked to the GASVITTM Retwork iH oraer to effieieHtly 
aHd tilflely sliare data. Tile Hetwork is liHked to the MaH MaehiHe lHterfaee (MMD software server 
which allo•,ys the operator to eoHtrol the process. The t1ses for eaeh eolflputer will be discussed later. 
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ReeorElers/Storage: All data whieh is meRiteFed liy the MPG/PLC eaR lie steFea eR eleetFeRie media for 
lateF 1:1se. At a miRim1:1m, all AWFCO aRd feed eeRtrel parameteFs speeifiea iR the permit operatieR 
limits will lie FeeeFElea aRa steFed. The steFed aata eaR lie Feee\'eFed li)' feea 19r0j'laratieR, the eeRtFOI 
Feem, eF the aamiRiStFative eemp1:1ter. The aamiRistrative eem191:1teF '"''ill lie 1:1sed foF data aRalysis te 
eRSl:IFe permit eompliaRee aRd te meRiteF plaRt effieieRey d1:1FiRg a eampaigR. The disehaFge 
meRiteFiHg 19aRel reeeFds its data at a leeal aata !egger eoRtaiRiRg a memeFy ehip. The memoFy ehip 
eaR lie dowRleadea iRte the aamiRistFative eemp1:1teF, whieh aleRg with the leadiHg ef the Feeerd filteF 
will determiRe the disehaFge ame1:1Rt. 

PLC CeRtreUer: A SiemeRs 505 Programmalile Logie CeRtrnlleF (PLC) is the eeRtral eeRtFelleF efthe 
proeess (MPG/PLC). The PLC eeRtaiRs the eeRtrnlliRg legie feF the pFoeess aREl the plaRt 
meRiteFiRg. The eoRtrnl reem eomp1:1teF iRteFfaees with the PLC for Yis1:1al meRiteFiRg aRd eperator 
iRteFfaee. Fer Fed1:1RdaRey, theFe is a seeeRd staRaliy PLC, to whieh the 19rneess eeRtrol is traRsferred 
if the primary PLC she1:1la fail. 

• PID Centrellers: The Pill eoRtrnlleFs am staaa aleRe 1:1Rits vrhieh will eperate with eRly aR iR191:1t 
aRd e1:1!j91:it sigRal. The PID eoRtrnlleFs arn liRked·te the MPG'PLC RetweFk as Femete 110, allewiRg 
the operater te Yie•,y aRd adj1:1st parameteFs iR the Pill eeRtFOlleFs frem the eeRtrnl rnem. 

IRYeRtory CoRtrol System: The iRYeRteFy eoRtrnl S)'Stem iRel1:1aes eaF eede seaRneFs, a eomp1:1teF sen·eF 
aRd termiRals, pFiRteFs, aRa a seftwaFe paekage. The S)'Stem will maiRtaiR BR eleetrnRie FeeeFd of the 
iReemiRg aREl e1:1tgoiRg waste. The S)'Stem iRteFfaees with the GASVIT™ feea proeessiRg s1:1esystem 
(GV I 0) BRd will pFeYide Feports BRS aata Reeded feF s1:1emittals to the geReratOFS aREl the Feg1:1latOF)' 
ageReies. 

Y CONTROLS FOR ANCILLARY AND UTILITY SUBSYSTEMS 

GASVIT™The evaporation system (TP- 16) ancillary and utility subsystems are either operated from the 
main process control panel or from a series of local control panels. For each subsystem, parameters 
important to safety and reliability are monitored at both the local and central control panel locations. 
When necessary, these parameters are annunciated in the main control panel. Control panels and control 
scope for each subsystem is depicted in the P&ID drawings provided for the given subsystem. A brief 
description of the control panels for the major subsystems is below. 

FeeEI Preparatioe Subsystem (CV Ill): The shreddeF, seales, eemp1:1teF teFmiRal, eeRveyeFs, aRd sertiHg 
tables ha\'e a leeal eeRtrnl paRel. MeteF eeRtrnl start sto19, 519eea eeRtFel, aRd etheF EleYiees feF the 
shFedaer, eeRYeyoF, aRd sert talile aFe leeated aajaeeRt te the eq1:1ipmeRt. A eemp1:1teF termiRal is leeatea 
at the »'l'eighiRg aREl lalieliHg statieR aRd is eeRneetea te the plaRt RetweFk. The eemp1:1teF termiRal is 11sed 
te eRteF the weight eharaeteFisties ef the waste eeRtaiReF aRd pFiRt a 1:1Riq11e eaF eeae label. The label is 
lateF Fead B)' the seaRRers at the feed s11lisystems. The seale at the weighiRg aRd labeliHg statieR has a 
leeal iRdieatieR aREl ke)'eoara fer aata eRtF)' iRte the eomp1:1teF. The seale at the eeRtaiRer iRspeetieR area 
is 1:1sed to Yerify the maRifest. 

FeeEI Subsystem (CV 02): There are fo1:1r differeRt types ef feeaers iR the GASVJPM system. The 
liq1:1ia feeder, the eeRtiR1:1e1:1s selids feeder, the red1:1RdaRt eateh feeder, aRd the f!l:IX feeder. eaeh are 
e19erater eeRtFelled frem leeal paRels vt'hieh iRterfaee Vlith the MPG/PLC. Seme ef the eq1:1ipmeRt is 
eq1:1ippea with a VFD er veRder paRel. The leeal eeRtrnl paRel he1:1ses alarm lights/hoFRs aRd haRd 
switehes for leeal eperatieR ef the eq1:1ipmeRt. The liaF eede seaRRers at eaeh waste feedeF aFe 1:1sed te 
iRdieate te the MPG/PLC whieh bag efwaste is eeiRg prneessed. This allews tile MPG/PLC te eale1:1late 
the req1:1ired feed rates. 
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Prneess ChamheF Suhsvstem (CV 113): The preeess ell.amber DC (direet rnrreet) are plasma zoee is 
eoetrolled throHgh the MPG/PLC. The operator eeters the desired power setpoiet of the are, aed the 
MPG/PLC adjHsts the eleetrode voltage aed eHrreet aeeordieg to leegth aed po·,yer s11pply, respeeti·«ely. 
The ACjo11le heated zoee is also eoetrolled from the MPG/PLC. A power setpoiet is eetered to the 
MPG/PLC aed the AC po'<Yer s11pply adj11sts the eHrreet 0Htpt1t to thejot1le eleetrodes to maietaie the 
power leYel setpoiet. At start 11p, globars are eoeeeeted to thejoule eleetrode AC power SHppl)' aed 
power is adjHsted tisieg the MPG/PLC eoetrol loop for thejoHle eleetrodes. TemperatHres, press12res, aed 
alarms are displayed at a loeal paeel. 

Prneh1et Handlieg Subsystem (CV 114): The bottom freeze valve is eontrolled from the MPG/PLC. Tile 
operator enters tile temperattire setpoint of the high freqHeeey pov1er stipply. The power stipply ttims off 
onee tile Yitrified prodHet is flowieg allowing only the metal prodtiet to drain. The MPG/PLC eae 
override the shHtdowA of tile power stipply for additional draieing of the vitrified prodtiet. Tile MPG/PLC 
eoetrols tile reqtiired valves aed wieeh to replaee a fall disellarge dram. The side draiA itself ean flow 
•.vllen tile vitrified prodHet level is high enotigh. The flow ean be inereased or deereased by variations in 
the temperattire or press tire of the side aed main proeess ell.amber. The drain enelostire faes are 
eoetrolled from a loeal eontrol paeel tied to the MPG/PLC. 

Syngas Preeessieg (CV llS, 116, aed 117): Tile first stage syngas proeess filter is eontrolled from a loeal 
panel. Tile seeoed stage serabbieg train is eontrolled from a 11endor loeal panel with some ties to tile 
MPG/PLC. The tllird stage lleat reeoYery boiler is eontrolled from the •;ender provided loeal panel. Tile 
panel provides otitptits fer the eontrol of the qHenehieg RO water and serviee air valves. 

Svngas Samplieg Suhs'!stem CCV 118): Tllis stibsystem ei<traets a eoetintiotis steam of syngas ,..,.hiell is 
analyzed for CO aed C02. Tile sampling is eoetrolled witll a loeal paeel while transmittieg informatioA 
to the MPG/PLC, as req11ired fer the eontrol of tile proeess (i.e. steam iAj eetion eoetrol). 

GASVIT Process Vent Subsystem (GV-09): The vent system has no active controls. The blower is 
started by the hand switch in the motor control center (MCC) panel. There are differential pressure 
gauges for local indication of venting at the equipment. 

CAS\qT Srstem Feed Ceetrel Subsystem (CV Ill): As indieated abo\·e, all eontrols for the feed rate 
eontrol and AWfCO req11irements are plaeed ie tile MPG/PLC. 

SeeenElarr 'A'aste Treatment Subsvstem (CV 11): Tile waste evaporator is a ••ender provided tieit and 
has a loeal proeess eontrol panel whieh aeeepts eontrol inp11ts from the serabber bottom storage tank le•iel 
and distillate taRk le\0el. The dram fill station has a loeal eontrol switeh to stop the eoeeeetrate transfer 
p11mp oeee the drtim is fall. 

Ceustie Additiee (CV 12): The btilk eaHstie ff!ek and p11mp eontrols are from a loeal eoetrol panel. 
Press11re and flow alarms are traesmitted to the MPC/PLC for monitoring. 

Utility Subsystems: Controls for the utility subsystems include: 

Service/Instrument Air (GV-13): There are vendor provided control panels on the air compressors. 
There is also a local panel to indicate tank pressure, service, and instrument air header pressure. The 
pressure signals are transmitted to the MPC/PLC. 

Nitrogen Supply (GV-15): There is a vendor control panel for the N2 tank fill control. The MPC/PLC 
receives header pressure indicators and alarms. The local panel only displays the pressure alarms. 
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Process Water Supply (GV-16): There are no controls on the process water supply. There are two 
active devices and two totalizers. 

R.O. Water Supply (GV-17): The R.O. skid is provided with a vendor supplied control panel. The 
control of the R.O. tank level is located by the MPC/PLC. The PLC also monitors the tank level 
alarms and the R.O. header supply pressure and alarms. 

Steem (CV 1~: A steam boiler is flFOVided to SHflfllY steam req<iired for the GASVIT aRd other systems. 

Process Cooling Water (GV-19): The process cooling water tank level and pumps are controlled by the 
MPC/PLC. The MPC also displays the tank level, alarms, header pressure, and temperature. 

Chilled Water (GV-20): The MPC/PLC monitors the chilled water supply header temperature, pressure, 
and alarms. The chilled water radiators are vendor supplied with a local control panel. The chilled 
water pumps are controlled from the MCC hand switch. 

Confinement Subsystem (GV-22): The GASVJTTM building ventilation subsystem controls are located 
in a local control panel. The supply air to the plant is controlled by three PID controllers. The controllers 
modulate the inlet vanes of the AHUs to control room pressure. The building exhaust fan control either 
on or off, by hand switches, in a local panel. The local panel also has hand switches for the positioning of 
the exhaust dampers. 

Electrical Power Distribution (GV-23): Power distribution throughout the plant has only one tie to a 
control panel: the generator. The generator has its own control panel plus an automatic-transfer switch 
(ATS). The ATS will switch the critical plant systems to the generator power in the event of a power 
outage. There is also an uninterruptible power supply for smaller critical loads which cannot be off-line 
for the 10 second generator start time (i.e. the MPC/PLC and the control room). 

Building Exhaust Monitors (GV-25): The monitoring system is a complete vendor supplied package 
with a local control panel. The panel displays the flows, stack temperatures, and any alarms present. The 
local panel houses the data logger, vacuum pumps, flow controller, flow valves, and Eberline monitor. 
The Eberline sensor and record sample filter will be mounted on the stack next to the sampling point. The 
MPC/PLC will be alerted to a failure of the instruments or radiation detection. 
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Table 1.1: List of key subsystems installed in the GASVITIMMWTH building. 

I 
RefeFenee 

n ' --- -... - -- - -&-
I '"'" '" - - ; __ 

:mHH P Q5Q '-' v1., .. . . 
Gl,l Q2, feed 31QQI P Q5Q 
GV Q::l , Pf8eess GhameeF 3 IQQI P Q51 
G\l Q4, Pf8eliet Hanaling 31QQI P Q51 
GY Q5, Q6, & Q:;z, SyHgas PFeeessing 31QQl p Q51 

3 IQQI P Q52 QI 
&-00 

'"'" An n n 31QQI P Q51 ~ - · · · ·~ 

GV-09, GASVITIMMWTH Process Vent 31001 -P-053 
GV IQ, GASVIT™ Prneess fees WR 
Gentfelt'AWfGG 
GV l l, SeeensaFJ' lAlaste 31QQI P Q54 
GV 12, Galistie A88itien 3 IQQI P Q52 QI 
GV-13, Service & Instrument Air 31001 -P-055 
GV-15, Nitrogen Supply 31001 -P-056 
GV-16, Process Water 31001 -P-058-01 

I GV-17, R.O. Water 31001 -P-058-02 
I :: 'n - - 31QQI PQ5:;z , ~ 
I GV-19, Process Cooling Water 31001 -P-058-03 

I GV-20, Chilled Water 31001 -P-058-04 

I 
GV-22, Building Confinement 31001 -P-05.2-0l 

&02 

I GV-23, Electrical Power Distribution NR 

I GV 24, Main PFeeess Gen!Fel Panel WR 

I GV-25, Building Exhaust Monitors NR 

I GV-26, Building Containment NR 

I GV-27, Building & Structures NR 

I GV 28 , AFea Menitefs WR 
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P&ID Drewin~ 

:HQQI P Q:71 QI & Q2 
31QQI P Q'.72 QI thfeli"h Q4 
3 IQQ I P Q+::; QI thfeli.~h Q9 
31QQI P Q:;z4 QI & Q2 
31QQI P Q:;z5 
3 IQQI p Q:;z6 Ql thf8ligfl Q4 
3 IQQI P Q:;z:;z 
31QQI P Q:;zg 
31001 -P-079-02 
31QQI P Q8Q QI & Q2 

3 IQQl p Q81 
;HQQI P Qg2 
31001-P-083-01 & 02 
31001 -P-085 
31001 -P-086 
31001 -P-087 
31QQI P Q88 QI & Q2 
31001 -P-089 
31001 -P-090 
31001 -P-092-01 & 02 

NR 
WR 
31001-P-095 
NR 
NR 
WR 
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Table l.2: Boili11g or stiblif!latioH teF!lflerattires for f!letals, f!letal ehlorides, aHd f!letal oxides. 

Metal T'll •• ,,. ...... r. ~ 0£" -· ~ -
As As As 
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~ ~ .. 11· 

~ £G ;,900 
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Please see Construction Drawing Volume for this Attachment RR 




