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T.ab1e III.lO:LD,- Maximum Eeed-rates,to.?LAW. =VitrificationSystem:(RESERVED)

DescriQtion ofVS aste Normal Operation

Da4gerous and/or Mixed Waste_ - . . _:_ . . : _ .. . .,..
FeedRate

Ash Feed ttate

% ;.
Total Chlorine/Chloride Feed Rate

Total Metal Feedrates

Table III.10.I.E - LAW Vitrification System Estimated Emission Rates (RESERVED)

Chemicals . CAS Number Emission Rates (grams /second)



1

2

3

4

5
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TABLEIII.IO:I:F,-=LAW Vitrifioatioii=SystemtiVasteYeed-Cut-offParameters* 1(RESERVED)-

^
Sub-system Designation Instrument Tag Parameter Set-points During

Number X Description „ Nocmal Operation

*A continuous monitoring systi>m shall wil be used as defined in Permit Section III.10.C.1

'Maximum Feed-rate shall will be set based on not exceeding any ofthe constituent,(e:g., metals, ash, and chlorine/chloride) feed3imits specified on Table IIL 10.I.D . of this Permit
^^^

_. <
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1 corrosion expert to ensure proper installation [WAC 173-303-640(3)(g); in accordance

2 with WAC 173-303-680(2) and

3 III.I O.J.l .a.ix Prior to initial recerpt of daagerous arid/or mnted waste in the WTP Unit the Pennittees

4 skall5^ll"obtain'aud kee;p oa file"iatlie W'TP Unif operatiag iccord; written statements by
5 those persons required to certify.the design oftheHLW:Vitrification System and
6 supervise the installation ofthe HLW Vitrifcation Systeriy `as specified in WAC 173-

7. 303-640(3)(b), (c), (d), le); (t); and (g), in accordance with WAG 173?303-680, attesting

8 that the BLW Vitrification system and coirespondmg containment system listed in Permit

9 Tablea III 10 J.A and ID 10 7 B as a^proved/modified pursuant to Permit Condition

10
jr

III.10` were.^iroperly de'signed and installed and that repairs, in accordance witii

11 WAC173 303 ¢40(3)(c) and (e), wery,perfonned ^WA("173 303 640(3)(a) and WAC
12 173 303 640(3)(h), m a"ccordanpe wlth WAG 173303 680(3)]

. . . ., . . r. .

13 11I.10.J.1.a.x. The independent HLW Vitrificafiori System installat^od inspection aud^^subsequent

14 written statements s)^sII xill be cerhfied in accordance with WAC 1 73 303 810(13Xa), as
15 moddigd pursuantto Permit Cdndriion III I O 71`a w , comply wrtn all requuanients of

16 WAC`173-303640(3)(h) inaccordance with WAC 173'303 680, and snall will consider,

17 but not be limited to, the following LAW Vitrification Systein in`sfallaiiori

18 docllmentatloIL ?.. c e ^ . . ; y{ + • ,. . '' ..

19 A . Field installatron
x,
report with date of mstalla.tion,

20 B. Appro`ved weldmg ^rocedures, + r:

21 C . We(der qualrfication and' certifications,

22 D. Hydro-test reports, as applicable, in accordance with the Aniericart Society of
23 Mechani,oal Engmeers Boiler and Pressure Vessel Code, Sect}on V1II, Division 1;
24 AmencanrPetrolewn Instttute (API) Standard 620, or S`tandard 650, as applicable;

.", ; . . <

25 E. Tester credentials;

26 F Field mspector credentials,

27 G. Field inspector reports;

28 H.-Fieldwaiverreporl:s>-and . . .. . , .

29 T Non compliance reports and con•ectrve actron (mcluding field waiver reports) and

30 repair rep'orts.

31 III.l0.7a.a.xj. „ The Permittees skall will ensure periodic integrity assessments are conducted on the
32 HLW;Vitrification System;listed'ut-PermitTable aIIIO.JA:'as approved/modified
33 purspant to Permit Condition III.10:7.5;, over_th
34 WA

the term ofthis Permit,: in accordance with
C 173-303-680(2) and(3) as specified in WAC 173-303-,640(3)(b), following the

35 description of the integrity assessment program and schedule in Operating Unit 10,

36 Chapter 6.0 of this Penmit,. as approved pursuant,to Permit Conditions II[:10.J.5.e.i . and
37 IIit10:C.5.c . Results of the integrity assessments s1m1I;'will be included in the WTP Unit

38 operating record until t:en (10) years after post-closure, or corrective,action is complete

39) and certified, whichever is later.
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1 III.10.J.1.a.xii: The Pennittees shall will address problems detected during the HLW Vitrification
2 System integrity assessments specified in Permit Condition III.10.J.1.a.xi . following the
3 integrity assessment program in Operating Unit,10, Chapter 6.0 ofthis Permit, as
4 approved pursuant to Permit Condrhons 111 . 10 .J.5.e i and III^ 10 ^ 5.c.

5 III.10 J.1:a:xiii. AU process monitoishnsiruments as specified in Permit Table III 10.J_F " as
6 approved/modified-pursuant to Peimit Condition IIIa OJ:S :; ske}1 will be equipped with,
7 operational alarms to wa"rn of deviation, or imminent deviation from thelimits specified
8 in Permit TableaII:10.J.F:

9 III.10 J 1 a xiv, The Perimttees shall wall mstall and test all piocess'and leak detechori system
10 monrtors/mstrumentathon as specrfied mPermrt Tables III 10:J C and III.10.J.F as
11 appioved/modifed pursuant to Permit Condttion III 10 .15 in accordance with Operating.
12 Unit 10, Appendices 10.1, 10:2, and 10.144ti Pe`rmrt as approved puisuant to Permit
13 'Conditions III:10.J:5.d.X_.and IIL10:J.5.fxvi

14 III 10 J 1 a xv. No dangerous and%r mixed cvastesrall will be treated in tlie HLW Vrtrification System
15 unless the operatiag condihons, spec^fied under Peimit Conditron III 10CT.I.c . are
16 complredwrth

17 III.lO.J.l.a.xvi. The Permittees shall will not{place dangerous and/or mixed waste, treatment reagents, or
18 other materials in the HLW Vitrification System rfthese substances could cause the
19 subsystem, subsystem'equipment, or tlie con^tauamenf systemto ruptuie, leak, corrode, or
20 otherwise fail [WAC 173-303-640(5)(a);in accordance,witli WAC 173-303-680(2)].
21 This condition is not aPplicable to corrosion ofHLW Vitnfication System sub-system, q. ;..
22 and sub-system equipment that are expecte,d to be Yeplaced as part of norinal operations
23 (e.g.,;melters).. r

24 III.10 J 1 a cvii. The Permittees shall will operate the HGWVrtnficathon Systemto prevent spills and
25 oveitloiv"s usifig description of control`s'and practices as`required under WAC 173-303-
26 640(5)(b) described in Permit Condition I11.10.C.5 and Operating Unit 10, Appendix
27 10.18 of this Permit, as approved pursuant to Permit Condition III.10:J.5.e. [WAC 173-
28 303-640(5)(b), in accordance with WAC 173303-680(2) a`nd (3), and WAC 173-303-
29 806(4)(c)(ix)].

30 1II.10.J.1.a.xviii.For routinely non-accessible HLW Vitrification• System sub-systems; as specified in
31 Operating Unit 10„Chapter 4.0 ofthis Permit, as updated'pursuant to Permit Condition
32 eIII 10.J.5.e.vi :; the Permittees shal1 5^i11 mack all routinly aon-accessible HLW
33 Vitrification System sub-systems access points with Iabels or signs to identify the waste
34 contained-ineach FILW Vitrification System sub-system_ Thelabel; or sign, must be
35 legible`afa distanceof at leasf frfi.y (50) feet; and must bear a:legend which identifies the
36 waste in a"mann'eiwhrch adeqriatelyivar`ns employees e^ergency response personnel,
37 and the publroofthe maio`r`risk(s) associated with•tfie waste being stored ortreated in the
38 HI,WVitrification System sub=systems:` For the'purposesof this permit condition,
39 "routinely non=accessible" means personnel are unable to'entec these areas while waste is
40 being managediff theni [WAC 173-303=640(5)(d), in accordance with WAC 173-303-
41 680(2)].
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1 IIL 10.J.1 : a.xix. For all HLW Vitrification System sub-systems not addressed in Permit Condition

2 Ill.10:J:1.a-xviii ; the Permittees,shal# will markall theseHI:W Vitrification System sub-

3 systems holding dangerous ancllor mixed waste wuth labels or signs to identify the waste

4 confairied
in

tfie HLW Vihificatron System sub "systems. The labels, or signs, must be

5 legibleat a distance of at least fifty(50) feet and must bear a Iegend,which identifies the

6 waste in a`manrier wbicli adequateIywarris employ^es; emergency iesponse personnel,

7 and the public of.the major risk(s) associated with the waste beiug stored or treated in the

8 HLW.-Vitrificatioxi Systf;m'sub=system's [WAC 173-303.=640(5)(d);.in abcordanoew^th ?'

9 WAG
173-303

10 III.10 J l.a.xx The Peimrttees sliall'"1 ensure`that the containmenf systems for the ^II W Vitrification

11 System sub systsms hsted m Percmt Tables IIT 10 3 A and III 10 J B as `

12 approved/modifie$ p[usuan( to Permif .Condihon^TII 10 7 6;'are free 2f cracks or gaps to

13 prevent any migeahon ofdaiigerous and/ormixed wasEe or accumulated liquid out, ofthe

14 system to the soi1; groun^iwater or siirface water at any t^me dwwg nse ofthe HLW
15 Vitrifioahon System s̀ub-system`s. 'An"y` mdication t^af a czack or gag,maX exist in the
16 containment systems shall will be inyestigated and repaired in accordarice with Operating

17 ' Unit 10; Appendix 10 18 o^this Peimit as'ap^tro`vedpursiiant to Eermit Condition

18 III.l0:J:5.e;y [WAG:173-303^40(4)(b)(i); Wi^C 173=303 640(4)(e)(i)(C), and WAC
19 173-303 640(6); in accardance wrth WAC 173,303 680(2),and (3),, WAG 173-303-...
20 806(4)(i)(i)(B), aud WA G 1^3 353 320]

21 III 10 x 1 a xxi The Permrttees must mimediately,}and sa^ely, remove from servrce any Hf,W

22 Vrtrificatton SysteQi or secondarycortamment system which, through an integrity

23 assesspient, is found to be 4mfit £o^ use" as defined in WE^C ) 73 303-040, following

24 Permit Condi6ous IlT 10 .J:I:a tl. throngh D., and F. The affected BLW

25 Vitrification System, or secondary containment system, must be eitlier repaired.or closed

26 in adcordance`with PernniYConditiori III 101. 1:'a:xiciii :B; [WAG 173-303-640(7)(e) and

27 (f); aud WAC 173=303-640(8); inaccordauce'"^t'ithWAC 173-303-680(3)].

28 III.10 J 1 a xxu An impermeable coatutg, as specified in Operating Umt l0; Appendtces 10.4, 10.5, 10.7,

29 10 9, 10 11, and Z0 12 0£ this Permit as app^oved pursuant to Permit Condition

30 III. t0.J.5.b v., shall g^111^ be,mamtained, for all contammeut systems and concrete

31 portions of containment sys^tems for each HLWVrtr fication System sub-systems listed in

32 Permit Tables III:10 J 2c" and lff,,10.J.B aS approved/modified pursuaut to Permit

33 Condition IIL 10 J:5 (concrete containnient systems that do not have a liner, pursuant to
34 WAC173-303=^0(4)(e)(i); m accaidanbe with.WAC 173-303-680(2), and have
35 coristrnction joints, "l will meet the iequirenients ofWAC 173-303-640(4)(e)(ii)(C), in

36 accordance with WAC 173-303 680(2). : Th`e'coating shak w'll'prevent mig'ration of any

37 dangerous and mixed waste into the concretet All coatings shall will meet the following

38 performanoe standsrds

39 A. The coating must seal tlie`containment surface such that no cracks, seams, or other

40 avenues through which liquid couldmigrafe,are preseat;

41 B. , The coating must be of adequate tliuckness and"strength to withstand the normal
42 operation ofequipnienfandpeisonnel within the`giveri area such that degradation or =
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I < physical damage to the coating or lining can be identified andremedied before
2 dangerous and mixed waste could migrate from the system; and

3 C Thecoatmg mtist be compati^le wrth the dangerous and mixed waste; treatment
1 Y': P s bt :.Je. -- .

4 reagents, or otfier matenals managed m the contamment"system [WAC 173-303-
5 640^4)(e)(ii)(D)iaaccordance wrtk WAC 173 303 680(2) and (3)and WAC 173-
6 303-806.(4i1 i A

„
..-. ,. : x .. . a ..F.x: )( /( )( )] R. v. . ' . .

7 III.10.J:1:a,xxiii.The Permittees shall Nvil1 in'spect all contammentsystems for the HLW Vitrification
8 System sub-systems listed in Permit Tables II1.10:J:A andTIP:10'.3.B as -':
9 approved/modified pursuant to Permtt Condition III 10 J 5 ., in accordance with the,
10 Inspecfion Schedule spectfied m dperatmg Umt 10,Chapter 6 0 of tlus lYermit, as
11 approved pursuant to Peimtt Condihons ITl 10 . 3 . 5 .61. and III 10 C 5 c and take the
12 £ollowmg actione if a leak orspill of dznangerous and/or mixedwaste is detected in these
13 coniamment systems [WAC 1^3 ^03 646(5)(c) and WAG 173 303 G40(6), in accordance
14 wttn WAC 173 303 680(2) and (3), VPAC 173 303-320, and WAC 173-303-
15 806(4)(i)(t)(B)]:

16 A; Immediately, and safely; stop the,flow, of dangerous and/or mixed waste into the
17 HLWVitrifcafion System sub,systems of secondary.contammenY system.

18 B. Determme the'source optlte dangerons and/or inixed waste.

19 C. Remove the dangerous and/or mixed waste from the contamment area in accordance
20 vVtth ^VAC 173 303 680^2^ and (3), as sec^fied in QVAC I73 303 640(7)(b): The
21 dangerous and/or mixec) waste removed from contamment areas of the 1,W
22 VtYnficahon System sub system^ skall ^11 be, as a mmsnum, managed as mixed
23 wasfa:

24 D. If the cause ofthe release was a spill4has not damaged the tntegrity of the HLW
25 Vitrification Systemsub-system the Permittees may return the BLWVitrification
26 System sub-system to service muac^prdance wrth WAC 173 303-680(2) and (3), as
27 specified in WAC 173 303 64b(7)(e^(xt) Tn such case, the Permittees sl^all will take'
28 action to ensurehe mctdent that caased the dangerous and/ox mixedwaste to enter
291 the contamment'system will not re=occur [WAG 173-303'320(3)].

'',^
30 E. If the source bfthe dangerous and/or mrxed waste ts determined to be a leak from the
31 primary HLW Vjtrification System into the secondary, containment system, or the
32 system is unfit for use as^detetmined through an integrity assessment or other
33 inspection, thePermittees sltall w'tIIcomply with the requirements, ofWAC 173-303-
34 640(7) and take the following aqtions: •

35 1. Close the'HLW Vitrification System Sub system followirig procedures in
36 WAC 173-303-640(7)(e)(i), in accorda.ucewith WAC 173-303-680 and
37 Operating Uuit:10; Chapter 11.0 of this Permit; as approved pursuant to
38 Permit Condition II1.10.C.8 or ' ;.

39 -.; 2. Repair and re-cert* (in accordancewith WAC 173-303-810(13)(a), as
40 modifed pursuant to Permii Condition BI1 b.J:1.a.iii :),the HLW
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1 Vitrification System in accordance with Operating Unit40, Appendix

2 10.18of this Pemo.it,as approved pursuant to Permit Condition

3 1II.10.J.5. .e_v., before the BLW Vitrification System isplaced back into .., .
4 service [WAC 173-303-640(7)(e)(iii) and WAC 173=303'640(7)(f), in
5 ^-^ accordainoewithWAC173-303 680]. 1. J,' +' :• .

6 F The Permrttees s13a 1-jkM clocuinent, in tlie WTP Umr operating recoid

7 acttons/procedures takencomply with A. throug° E above, as specified in WAC
8 173-303-640(6Xd), in accordance with WAC 173-303-680(2)'and`(3^.

9 G. In accordance with WAC 173-303-680(2) and WAC 173 303 680 (3), the Permittees
10 . `' shall xill notify and 'zeport releases to the erivironriient to Ecologq, as specified in

11 WAC 173-303-640(7)(d).

12 IQ.10.J.1.a.xxiv.If liquids (e.g, dangerous and/or mixed wasteteak§ and'spilLs,^ precipitation, fire water,

13 liquids from damaged or broken pipes)cannot be removed from the secopdary

14 containment system within twenty-four (24) hours, Ecology will be verbally notified
15 *ithin twenty-four (24f hours'of di'scovery: Tltehotification 'shall'Ball pi'ovide the
16 information in A, B, and C, listed below. The Permitteesslralk;^ill'provide Ecology with

17 a written demonstration withw seven(7) busness days, identifymgat aminimum [WAC

18 173-303-640(4)(c)(iv) andaVAC 173-303-640(7)(b)(u), in accqrdatice with WAC 173-

19 303-680(3) and WAC 173 303 806(4)(r)(i)(B)]:
, p , A t• ^.i^ ^ t. 5 3 F^>:

"i IS ' liG ` •V^' f ' .. ^t3 .

20 A Reasonsfordelay^^dre^noval, <:, ^ ;. ^ ^ ;, ,,

21 B. Measures implemented to ensure continued protection ofbumaa liealth and the

22 ei^vironment, '

23 Ltin'rent action's be:ing tai(e"n foiemdve liquids from secondarycontainment

24 IlI.10.J.1.a.xxv. All air poltution control devices and capture systems in the HLVVitriBcation System

25 shall ^1ll be maintam°d'and ol5eiated atall t[mes in a manner soas to mininuze the

26 emissions of air contaminants and io'minimiza process'upsets: `Prdcedures for ensuring
27 that the air pollution control devices and capture systems in the HLW Vitrification
28 System are properly operated and maintained so as to minimize the emission of au',

29 contauunants and process upsets s#afi w11 be establ'rshed:

30 1II.10.J.1.a.xxvi.In all future narrative permit submrttals, the Permittees sliell ^1'll include FILWv . .
31 Vitrification sub-system names wSth the sub-system designahon

32 IlI.10.J.1.a.xxvii.Modifications to approved design, plans, andspecifications in Operatilig Unit 10 of this
33 Permit for the HLW Vitrifcation System shall will be allowed only in accordance with ,
34 Permit Conditions ID 10.C.2 e and£; or III 10.C 2 s ., III.10 C 9.d., e., and h.

35 III.10.J.1.axxviii.For any portion of the HI.W Vitrification System that lias the poterittal'for formation

36 . and accumulation ofhydrogen gases, the Permittees shaFl ^'ll. operate the portion to •
37 mainta^n hydrogen le,vels.belowthe lower explosxve limit.[WAC 173 303-815(2)(b)(ii)].

38 Bi 10.1 1.a.xxix.For each HLW Vrtnfication System sub-system holding dangerou'swaste which are
39 acutely or chronically toxic by inlialation, the Pei`mittees 9ha11 jyill operate the system to
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1 prevent escape of vapors, fumes or, other emissions into the air [WAC 173-303-
2 806(4)(i)(i)(B) and WAC 173-303. 640(5)(e) in, accordance with WAC 173-303-680].

3 IIL10 J 1'.b. Performance Standards

4 II1.10.J.I.b.i. The HLW Vitrificatton System must achieve a destruction and removal efficiency (DRE)
5 of 99.99% for the principal organic dangerous constituents (PODCs) listed below [40
6 CFR §63 1203(c)(1) and 40^FR 63 1203(c)(2) in accordance wtth WAC 173-303-
7 680(2)].t:

. ^.
8 RESERVED

6:.

9 DRE in this Permit condition shall will be calculated in accordance. with the formula
10 given below:

11 DRE=[1-(Wout/Win)] x 1b01o •

12 Where.
- i4'. ;•^^^,^..13

Wm-mass feedrate of one princtpal organic dangeroUs eonstituent (PODC) in a waste
14 ,feedstream;'and^

15 Wont^tass emtssio'n rate o.f the sante PODC present m exhaiYst emissions prior to
16 releasetothe atmosphere

17 III.10.J.l.b.ii. Particulate matter emissions from the HLW Vttnficatton System sla}1 will not exceed 34
18 mg/dscm (0.015 grains/dsef) [40 CFR §63.1203(b)(7); in accordanc'ewith WAC 173-
19 303=680(2)]:,

20 II1.10.J.1.b.iii. Hydrochloric acid and chlorine gas emissions from the HLW Vitrification System shall
21 ^11 notexceed21 ppmv;, combined [40,Cb'R §63.1203(b)(6), in,accordance with WAC
22 173 303-680(2)]:

23 III.10 7 1 b.tv. Dtoxin and Furan TEQ emtsstons from the HLW Vitnfication System skall
will

not
24 exceed 0:2 nanogram.s, (ng)/dsem [40 CF^ §63.1203(b)(1), inaccordanc^ with WAC 173-
25 r303-680(2)]:, • ,

26 II1.10.J.1.b.v: Mercuryemissions from the HC.W Vtfiification Systemsbell will not exceed 45 µg/dscm,
27 [40 CFR §63.1203 (li)(2); in a'c'cordauce `witk WAC 173-303 =680(2)].

28 IILlO.J.l.b.vi: Lead and cadmtum emisstons from the'HLW Vitrification Sysfem skal} will not exceed
29 120 µg/dscin;'combined [40 CFR'§631203(b)(3'), in accoidance with WAC 173-303-
30 680(2)]:;-.

31 II1.10:J.1.b.vii. Arsemc, lierylffuin, and chrominm emissions from the HLW Vitnfioa.fion System slall
32 will notiexceed 97 µg/dscm, combined [40 CFR §63:1203(b)(4), in accordance with
33 ,WAC 173-303-680(2)] ;

34 III.10:J 1 b viii'. Carbon inonoxide (CO) emtsston from the HI,W Vitrification System skall will not
35 exceed 100 parfs per milliori (ppin) byvolume, over an hourly rolling average (as
36 measured,anci recorded by the continuous monitoring system), dry [40 CFR =
37 §63.1203(b)(5)(i); in accordance with WAC 173-303-680(2)].



PermitNumber. WA7890008967
Class III Modification to Revision 8
Expiration Date: September 27, 2004
Page 225 of 3

1 III.10.J.1.b:ix: Hydrocarbon emission fiom the HLW Vitrification System shall will not exceed 10 parts

2 per million (ppm) bJ! volume, over an hourlyrolling average (as measured and recorded

3 by the continuous monitoring'system during demonstration testing required by this

4 Permit), dry basis, and reported as propane [40:CFR §63:1203(b)(5)(ii); in accordance

5 wrth.WAC 173-303 680(2)] < r. 3 ••,•:,^ ,, ^ _.,s ,, ;'s .,
6 III.1011.b:x: - If theemissions fiom theHLW Vitrification Systemexceed the emission rates listed in
7 Permit Table I[1:10 J.E; as, approved pursuant to;Permit Condition II[:10.C.11.b ., the

8 Permittees shall will notifyEcology,:iiT accordance with P"ermit Condition III.L0.J.3.d.vii .

9 [WAC 173-303-680(2) and (3), and WAC 173-303=815(2)(bxn)].

10 "The`emrssionaimits specified in Permit Conditions IIL10:J.1:b.i:tbrough II1.10:J.1.b.x.

11 above';.shall sszlf be'inei, forthe HLW=Vtt'n#"i'cation System by lmtiting feed rates as

12 specified in PemutTable"s IIl.lO.J.I3 and 11L40.1F as approved/modified pursuant to

13 PeinufCondttion: III 10 7 5,:; ecfmpliance. with operating'conditions specified in Permit

14 Condition II1.10:J.l.c : (exceptas specified in:Permit Condition II110;J1.b.xii.), and

15 compliance with Perm,yt Co"lI1 10 J 1 b xL

16 III10 J l.b:xi Treatmeat effcctiveness feedratesand oper'atiug rates fordangerous,and mixed waste

17 ii mariagement units contained in the$LW.Building; but not included in:Permit Table

18 III•10':7 A as appioved/modjed pur'suant.tQ Permit Condition lII. L0;7.5 :; shell will be as

19 spebified in Permrt Sections IIL10.D{III.10:E; II1.10.F 2i14 con'sistent with assumptions

20 •' and basis which-are reflecfed in Operatmg.Unitil0;'Appendix 6.3:1 of this Permit, as

21 approved pursuant to Permit Condifion II1:10.C.F 1 b.c For the purposes- ofthis permit

22 condition, OperatmgUnrt 107 Appendix 6 3 1 sbalLwll be superceded by Appendix 6 4.1

23 upon its apptovaf pursu anttaerthei• Peimit Couditions IIl 10 C 11 c or lII 10:C:1 l.d.

24 [^PAC,173 303 680(2) and6(3), andxWAC 173 303at$15(2^(b)(u)]

25 1IL10.J.1.b:xiu: Compliance with,the operating'conditions specified in Permit Condition lII.10.J.1.c .,

26 shall ill be regarded a s compliance with the required perforee standards identified

27 in Permit Conditions III l0 J 1 b i thiough x However if it is determined that during thea
28 effgotive penod of tlus Permit that complhance'v nth tlie operatmg conditions in Peimit '`

29 Condition III f 0:71 c is nof sufficient,to ensure compltance anth the peiformance

30 standards speoified in 1'ermi; Condrtlons TIL10 J 1 b i ttuough x, the;Pemut may be

31 modifi'ed; revoked; or reis'sued pursuarit to Permit Conditions IIC.10_C.2.e. and
32 III.10.C.2.f , or IIr.l0.C2•e . - ""

33 III.lO.J.l.c. Operating CondrtionsY [WAG 303 670(6), maccordance with WAC 173-303-680(2)and

34 (3)]•

35 The Permittees shall will operate the HLW Vitiification System inaccordance with
36 Operating Uuit, 10, Chapter4.0 of this Permit; as'updatedpursuant to Permit Condition

37 1II.16JS.e.vi.; and OperatingUnitlO,`Appendix 10:18ofthisPermit, as'approved

38 pursuant to Permit Condition IIL l0:Js5.e:, and Operating Unit 10, Appendix 10.15 of this

39 Permit; as approved punsuant to Permit Condition III.10.J.5.£ , exbeptas modified

40 pursuant to Permit Coriditions IIL 10:J;1 b.xii :; IlL 10'.J.2 :, IIL10.J3 :, IIla 0.J.4 ., and in
41 accordance with the following
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II1:10.J.l.c.i: The Permittees.shallcy^'ll opetate theHLW Vitrification System in order to maintain the
:'systems and process parameters listed in Permit Tables III:10.1C and III.10.J.F as
approved/modified pursuant to Permit Condition I11:10.15 ;; within the set-points
specified in Permit-Table IIl'.10 J.F . :

IIL10.J.1.c.ii, The Permittees shall will operate the AWFCO systems,^specified in Permit Table
II110:J:F as?approved/modified pursuant to'Pezmit Condition III.10:J:5 :;`to automaticalN
cut-off and/or lock=out the dangerous`and mixed waste feed to the HLW Vitrification
System,when the monitored operatiag conditions,deviate from the set-points specified in
PermitTable R1:10JF _ -

II1.10 J 1.c.iii,;' Tlie-Permitteessba)}
III=.10:7:F_ as approv(
cut'off and/or lock-c
Systemwhen all.inst
monitored paiametet

1II.10.J.1:c.iv. The Pernnttees shall
" ffi10:J:F, as.approv€
^ cut=offa.nd/or lock'o

- Syste'm whea anypo
"bypassed>, and`<b3'F
mean if any portion,<
treated as during tlie

IIL 10 7 I c.v. In the event of a mal
_..__....i`i

v

to automatically

Table

the riL.W Vitatlcatton Jystem is bypassed^1'he terms

if" as used ia Permit .Sections III.10.J and IIi:lO.K sha^ will
W VitnfiGation System is bypassed sothat gases are not

=tration Test

ofthe AWECO systems ltsted in Pernut Tafile III.10.J.F as
to Perm}tCondrtioa IlI 1 b J' S z ttie Permtttees ahallwill
^the dangeous' and mixed wast8 faed to'tfie HLW
muttee's'sl^ xdll notrestart the dangerous and/or mixed

feed to the
limits
allv activates

approved/modified pur
period, the Permittees <.
calendar days ofthethi
These dangerous and n
whether automatigallyi
deviated.from while da
processed in the HI;W"

n,

d mixed waste feed cut-off, combined, to the HL`Y
xtiod's fromPermit Table 1II.10:J.F, as
Condition II1.10.J.5 ,, within a sixty (60) day
E a, written'xeporE to Ecology within five (5)
-iice including the inforination specified below.

one (1) towards the first waste feed cut-off par,
IlI10.J.F from which the set-point is deviated:

specitied.set-pomts are
esidues.continue to be
counted at a frequency of
on Permit Table

^'.
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1 A. The parameter(s) that deviated from the.set-point(s) in Permit Table III.10.J.F ;

2 B. Tfie maguifidex dat s„'and duration of the deviattons;

3 C. Results of the investigation of the cause ofthe deviations; and,

4 D. Corrective measures taken to minimizefuture ocGurtences of the deviations.

5 III 10 J.l:c.vm If anyportron of the HC Rr Vrtnficatio^ Sysfem is bypass"ed while treating dangerous

6 and/oi mixed waste, rt s^1^be regarde^ as'non comphance with tfie operating

7 condifioris specifiedui :Peimit Condition 11I:10;f l.c:' atid the performa.rice standards

8 specified in Permit Condition III.10.J.1.b . After such a bypass event;'tlie Permittees sltall

9 will perform the following;^ aahons. ^ ti.
rr

10 A. Investi^ate the cau ^e of the bypass event;

11 B..,
T'.

^, .,. - .... .» . .

appropriate aoriectivemeasures,to miwmizefuture bypasses;

12 C Record theinvestYgatroti findmgs and correchve neasures in the`operating record;
13 ^.

14 D' Subm$ a written ieport'tq Ec`ology withm five (5) days o£the bypass event'

15 documenting thez6sulfof tn.e tnveshgat'ton and coirecttrvemeasuces, ,
^ : <_:^^ ^;; ^:^ , ,. ^ . .: , ^ , ,. ^ . •;

16 1IL10.J.l.c:iti- ThePerntitteeSskall^illcontrolfugitzve,enlissionsfromtheHLWVitrifcationSystem
17 by maintaining the mellter,under negahve pressure ,

18 LII.lO.J.l.ax CompliancewiththeoReiahugconditionsspecifedin•PermrtConditi4oq IlL10.J.l.c.skall

19 wifl, be regarded as complianqe with the rectuired perfonnance standards identified in
20 Permtt Condition III 10 J l.b However, evtdence^thaf EompUance with^ these operatirig

21 condstions is insuffictent to ensuFe cdmpliance with tfie performancestandards, skaH will
22 Justify"mbdtficadon re vdcahon or re-isSbance of tlus ]?ernut

in
ac6oi dance with Penmit

23 Condifions III.10.C 2 F,. and I11.IQ.G:2 f oi

24 IlI.10 J 1 d. Inspection Requirements [QJAC 173-303 680(3)]

25 1II.10 J 1 d,i: . The Pennnttees shel} Pnll mspect the HLWVihifioahon System in accordance with the

26 Inspection. Schedules inG Operating Unit,10, Chapter^6.0 of this Permit, asmodified in

27 accordance with Permit Condition IIL 10.CS.c ; ,,; ..

28 III.10.J.l.d.ii. The'inspectiort data for HLW VitrificationS'ysteur stmll ^ill be recorded; and the records

29 skal} millbe placed iq tfie,VJTP Unit operating;ecord forthe HLW Vitrification System; °
30 in accordance with Permit,Condition IIL 10.C.4.::

31 III.10.J.l.d.iii. The Permittees skall sdflcomplywitli the mspecthon reqnirements'specified in Operating

32 = Unit 10, Appendix 10.15,of this Perxnit, asapproved pufsuant to Permit Condition

33 IlL 10.J.5.f., and as modified by Permit Conditions II1.10.J.l.b.xii ., III.10.J.2 ., 1II.1013 .,
34 and III.10.J.4.

35 IIL10.J.1.e. MonitormgRequirements [WAC 173-303 670(5), WAC 173-303-670(6), WAC-173-
36 303-670(7); and WAC 173=303-807(2), in accordance with WAG` 173-303-680(3)]

. .. . . . . . . .i . . .- .i. ..ti4: ...
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IIL 10.J.l.e.i! Upon receipt of a written; requestfrom Ecologg,the Permittees shall jodff perform
sampling and analysis ofthe dangerousand mixed wasteand exhaust emissions to verify
that the operating requirements esta$lished in the Permrtachieve the performance
standards delineated in tlusPermtt

III.10.J.1.e.ii_ The Permittees shall will coiiiply withthe monitoring requirements specified in
Operating 1Jnit 10, Appendices 102 103, 10.7,,10 13,10.1$, and10.18 ofthis Permit, as
approved pursuant to Permit Conditions III 10 J 5 c , III 10".7 S.d., IIL 16-J.S.e., and
III.l0.J.5 f , as modified by Permtt CondtUons 11L101. 1 b xii; III 10 J.2 .;" III.10.13 ., and
III 10.J.4 :

' . .- i.,.. .. ....;.

III.10.J1.e.iii. The Permittees shall will operate, calibrate;'and'niaintain the carbon monoxide and
hydrocarbon continuous emicsion moni^ors (CEl^_ specifie^i, in this Permit in accordance
with Performance Specifcation 4B aad8A of40 CFti Part 60, Appendix B, in
accordarice with Appendix'to SubpaitEEE of40 CFR Part 63; and Operating Unit 10

as modified by Peru

I1I.10.J.1.e.iv_ The Pemuttees shall
Permit Tables 11110
III 10.J.5. in acco'rd
apprbved pursuantti
Conditions III1A.J.1

III:10 J 1 f RecordkeepingReqt

011S r The Permtttees shall
BLW VitnficationS
wspection data coml
Conditions II1.10.C.^
III.10.J.2 ., III.10.J.3 :

III.lO.J.l.f.ii. The Permittees shal}
^ durationof all autom

parameters; reason fo'r the' deviatiozy and
will also record all incidents ofAWFCO
corrective measures taken to correct the c

III:10 J.Lfiii. The Permitteesshall v^ill subinit to Ecolo
and annually thereafter each calendar yea
the year. The report will mclude the follt

A: Totaldangerous and mixed waste fee
System;

B. Date/Time of all HLW Vitrification ti

C. Date/Time/Durafion/Cause/Correctiv,
shutdowns caused bv uialfunction of

nant to Permit Condrtion. III:1 QJ.5.f, and
; ]II0.J.2 ., IIL10.J3 ., and 1II.10-J.4.

naintam theinstruments,specified on

i ofthis Permit, as
ed by Permit

173,-303=680(3)] "

t operatiuggrecord for the
nance, testilata, and
n accordance with Permit

FP Unit operating record the date, time, and
ffs and/oClockouts;:includiiig the triggering
recifirence ofthe incident. The Permittees shall
ystem fiuictzonfailures;"including the
ondition that caused the failure.

ry a report semi-annually the fust calendar year,
rwithinnniety'(90) days following the end of
wmg mformation:

I processing time for the IdTW Vitrification

ystem startups and shutdowns;

Action taken for all HLW Vitrification System
;ither process or control eouinment: and
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1 D. Date/Time/Durafion/Cai.ise/Cotrective Action taken for all instances of dangerous

2 and/or mixed waste feed cut-off due to deviations from Permit Table IIL 10.J.F as

3 approved/modified pursuant to Permtt Condrtion III.10.J.5 .

4 III.10.J.l.f.iv. The Permittees shall will submit an annual report to Ecology each calendar year within

5 ninety (90) days following the end of the year of all quarferly '&MCalilnation Error and

6 Annual CEM Performance; Specification Tests conducted in accordance with Permit 1

7 Condition II1.10.J.l.e.iii i.

8 1II.10.J.1.g. Closure

9 The Permittees s):iall '^Yill close theEiLW Vitrification+System in accordance with
10 Operating Uniti-10, Chaptee 11.0 ofthis Permit; as approved pursuant`to^Permit Condition

11 _ IIIa0.C.8 .

12 IIL10.J.2: '"'' Shakedown Period [WAd^173'303=670(5); WACa,173`303-670(6);:WAC=173-303-
13 670(,7),''and WAC 173=303`-807(2),: in a"ccordance with WAG 173=303=680(2) and (3)].

14 II1.10:J.2.a. The shakedown period fortfie ALWVitrificafion System'skall)Aall be conducted in
15 accordance with Permil: ^onditiori 1II:10 J.1 ',; Operating LTnit 10,`Appendix 10.15 ofthis-` `
16 Permit, as approved pinsuantto Permit Condition I11.10.J:5.f , andas modified in
17 accordance with Permit Conditions III:10.7.1.b.xii ., 1II.10J.2 ., and II1:10.J3 .

18 III.10.J.2.b. Duration of the Shakedown Period

19 1I1.10 J 2.b.i: Tlie sHakedowri period for the HLW`7itrification System shall mall: begin with the initial:-3
20 introduction ofdangerous wasteintfie I-ZC,W Vifiification Systenn following construction
21 'andskall -mill eqdwith the'sta`rt of the'depnonshation tast '',.

22 II1.10.J.2.b.ii, The shakedown period slia(1 aillriot'exeeed tlhe following limits,asdefined by hours of
23 operation oftheHLW VittificaliotYSysterii'witlt dangerdus wa'ste;: ThePermittees may,'
24 petition'Ecofogy for one (1) extension of eacli• sliakedovvri phase'for seven hundred and
25 tvventy (720) additional o"peiating houis'in acco`Xdance with permitmodification

26 procedures'specified in Pei:mit Conditions lIIa 0tC:2:e : and III.10.C:2.f.

27 SliaKedown Phase 1720 hours

28 Shakedown Phase 2c '120 hours r .. , '+_

29 III.10.J.2.b.iii. ShakedownPhase 2 shall cyill not becouimenceduntil documentatio`n has been: submitted
30 to Ebology verifying that the H1,W VitrificationSystem has operated at a minimum of

31 75% of the shakedown Phase l feed=rate limit for two (2) separate'eight (8) consecutive
32 hour perio.ds with ino AWF'COs. .

33 II1.10.J.2.c. Allowable Waste Feed During the Shakedown Period

34 1II.10.12.c.i. The Permittees may feed the dangerous waste spectfied for the FII,W Vitrification Systein

35 on the PartA Form`s (Operatiug Uniti 10, Chapter 1.0 ofthis Permit);except for those

36 wasteoutsidethe wasle accept2nce c'riteria specified inthe WAP; Operatirtg Unit 10,

37 Chapter 3.0 of this Permit, as approved pursuant to Permit Condition II1.10.C.3 ., except• .;

38 Permit Conditioas IlZ 10.J.2.c:ii . through v_. also^apply.
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I III.10.J:2:c.ii: The Permittees shall will not feed the followingwaste to the HLWVitrification System
2 during Shakedown Phase 1:

3 A. Acutelytoxic'dangeivuswaste Iisted in WAC 173-303-081(a)(2)(a)(i).

4 B Mixedwaste

5 III.10.J.2.c:iii: The Permittees sha.ll will not feed the following waste to the I]LW Vitrification System
6 during Shakedown Phase 2:

7 A. Mixed waste

8 II1.10.J.2:c:iv. The feed-rates,to,the FII.WVitrification System ska$ will not exceed the limits in Permit
9 Tables.II1.10.J.D and IIL 10t as appioved/modified pursuant to Permit Condition

10 1II.10.J.5 .

11 IILl0.J.2.c.v.: The Permittees'shall walYconduct sufficientanalysxs of,the, dangerous'waste treated in the
12 $LW:Vitrification System:to;verify thatthewaste: feed is within the physical and
13 chemical composition limits specified'nithis Permit

14 II1:10.J.3_ , Demonstrafion TestPenod [WAC` 173=303 670(5); WAC 173 -303-670(6), WAC 173-
15 303-674(7), andWAC,173-303-809(2);in accce,with,WAC 173-303-680(2) and
16

17 III.10.J.3.a. Demonstration Test Period

18 III^.IO J3.a.i. i -: The Permittees shall will oQerate; mozutor, and maintain the HL W'Vitrification; System as
19 specified in Permit Condifiou 16 .1 1 .;, and Operatuig UnitIII 10, Appendix 10.15 of this
20 Pennit, as approved pursuant.to P,ermzt Condition III 10 7 5.£"; except as modified in
21 accordance with Permit Conditions III10 J 1 b xn and III.10.J 3 .,

22 III10.J3.a.u. ::: Operating Unrt• 10, Appen10 15 ofthis Permit as approved pursuant to Permit
23 Condition III.10.J.5=f , skell siill be re-submittedto Ecology for approval by the
24 Permittees as a permit modification pursuant to Peimit Conditions III.10:C2.e. and
25 1II.10.C:2.£'at leastone hundred and'eigbty(180) days prior to the starE date ofthe
26 demonstration test. The i-eyised Demonstration Test Plan sl^l will include applicable
27 EPA promulgated test methods and procedures in"effect at"the time of tlie re-submittal
28 and projected commencement and completion dates for the.Demonstration Test.

29 III:10.J.3.a.iii: The Permittees shaR will not commencethe demonstration test perioduntil
30 documentation has, been submitted to Ecology verifying that the HLW,Vitrification
31 System has operated at a miaimum of 90% of the demonstration test period feed-rate
32 limit for a minimum of an eight (8) consecutive hours period on two (2) consecutive
33 days.

,.s_.g ^.: ^ , . .. .

34 1II,10 J 3 b Performance Standards

35 The Permittees shaR will demons(rate comphancewrth the performance standards
36 specified in Permit Condition II1.10".J. l _b :: during the Demonstration Test Period.

37 III.10.J.3.c. Allo'w"able Waste Feed During the Demonstration Test Period
,
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1 IlI.10.J.3:c.i. ThePermitteesmayfeed4thedangerouswastespecifiedfortheFIl.WVitrifical3onSystem
2 in PartA Forms(Operatiag Unit 10, Chapter 1:0 of this Permit)„except for those waste

3 outside the waste acceptance criteria specified in the WAP, OperatingUnit 10, Chapter

4 10 ofthis Permit, as approvedpursuant,to Permit Condition II1;10:C:3 :; except Permit

5 Conditions II1.10.7 3 c u through iv also app1X _
.. . .. . ^ .o-.. . .

6 III:10.J:3.c.ii: The Permittees sha11 B11.1 itot feed mixed wasfeto theHLW Vitrification System.

7 II110 J 3 c.iv. T$e dangerous waste fe€ d iates to tbe HT,WVrtqfication System sltall 1^'ll not exceed

8 the limits in Permit Tables lIl 10 J.D andF as approved('modifie,d puisuant to Permit

9 Condition III.10.J.5 .

10 III.10.J.3.o v: Tlie Peimittees eltidl ^ill coud'ucf'sufficient analysts of thedangerous waste treated in the

11 HLW Vitrification System to verify tbatt`he darigerou's waste is within the physical and

12 chemical composition limitsi specified in this Permrt.-+

13 III.10 J 3 d Pemonstration Data Submissions and Cerhficathons
Y.i..Gr

14 I1I.10.J.3.d.i. The Permittees sliall:will, submitto Ecology a;complete demonstration test report within

15 one hundred and twenty (120) calendar days ofcompletion of the Demonstration Test

16 mcluding all data ,collecteti dunng the DemonstrahosTest and updated Permit Tables

17 1II10.I^ D III:'1d:K E aiid:IlI 10.K^." ^

18 III.10 7.3'.d.ii. The Pernuttees must submxt the following mfomiatzon to Ecology prior to receiding

19 Ecology's appro"val tocommencefe'ed of dang',e"uswaste aud mixedwaste to the HLW
20 VitrifieationS gtem

21 A: The Permittee's slialk S6ri11 submif a'summary
:

^of data collected as required during the

22 Demonstration Test to Ecology upon completion of theDemon'"si^ation Test.

23 B . Acertificahon thaf 1he Dedionstrahon Test' has been camed out in accordance with

24 the approved'Demonst`rahon TeStPlan and Pa`proved modifeahons within thirty (30)
25 da` s ofthe comPlehon o£the Degionstrtioa Test [WA 173 303=807(8)].y t,
26 C. Calculations and analytical data showing oompliancewith the performance standards

27 specified znPermit Conditions III.10 71 b t III 10 71.b.iv III 10.J.l.b.v;
28

29 D. Laboratory.da.ta QA/QC siunmary for the:information provided in
30 Im10.J.3.d.ii: C.

31 III.^O J 3 d iii: After successful coihple homo£the Demonstration Test andzeceipt orEcology's approval,
32 the Peimittees sli^be authorized to commence feed ofdangerous waste and mixed
33 waste to the HLW Vitrification System for thepost demonstcation test period indicated in
34 Permit Tables III:10.J:D and F as approved/modified pursuant to Permit Condition
35 III.lO.J:5 , mcomphance with the operatmg requirements specified in Permit Condition
36 1II.10:J t:c"and withiu tlielimitations specified in PeCbndition:IIl.l0.C.14 .

37III.l0.J.3.d.iv.RESERVED
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1

2

3

4

5
6
7
8
9

III:10.J:3:d.v. After successful completion ofthe DemonslratiomTest; Pemuttees submittal ofthe
following to Ecologf; and Pemiittees receipt ofEcology approval ofthe following in
writing the Permittees shall xill.be authorized to feed dangerous waste and mixed waste
to theALW Vitrification'System pursuant to Permit Section:II1.10.K.

A_ A complete Demonstration Test Report foi'the HLW VituficatioriSystem and
updated Permit Tables IlL10.K.D III10+.K. "and lIIaO.K.F: asapproved/modified

10 B . A Final Risk Assessment Report..,
11 III1OC11.c .oi• (I110C:1Id,. ", 1
12, IlI.10.J.3.d.vi. If any calculations or testmgres'ults s
13 listed in Permit Condition 1II:10 J_11
14 I11.10.J:1.b.x :, for the Y3L*Vitrific`ai
15 Test, the Permittees shall will perforr

16 A . Inimediately stop dangerous and
17 under themode ofoperatioa that.

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

C. Investigate the cause ofthe failure and

of not meeting,

. _ , .. ;,

D.

the deinonstrafion`test, ifany such m,

E Based on the inforniation provided tc
Conditions IIL10.J.3.d.vi.A through'l
Ecology may submit nrovide" in writi
and/or mixed waste feed to the LAW

F.

).C.1 l.c . or III.lO.C.l l.d., the test.
TE1C 173 303 807(8),in accordance'

,,.
it one-or.more ofthe performance standards
theexception of Permrt Condition
teimwere notmet during tfie Demonstrahon'
llowirig actions:

vaste feed to the HL,W Vrtrification System
t ui notmeeting the perforniance standard(s).

mit a reportof the investigation findings to
ry ofnot meeting the performance

of discovery ofnot meeting the
ipportang a mode of operation where all
uhtion III 10.J:1 b , with the exception of
,W Vitrification System were met during
as demonstrated.

gy by the Permittees, pursuant to Permit
ve; and anyadditional information,
rectionto the Permittees to stop dangerous
ication System and/or amend the mode of

Conditions III:10 7 3 d vi:F and G'' `# '`

If the performance standard hsted„m Pemut Condition IlI.10 J.1.b.i . was not met
during the Demonstration Test, the Permtttees sl}all will submit within one hundred
and twenty ( 120) days of discovery of not meeting the performance standard, a- .;:..
revised Demonstration Test Plan (if appropriate) and a complianceschedule for
Ecology approval to address this deficiency. If a revised Demonstration Test Plan is
submitted, it shall will be accompanied by a request for approval to retest as a permit
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1 modification pursuantto Permit:Coiiditions, III:10.C?2.e : and 1II:10.C.2.f The

2 revised Demonstration:Test Plan (if submitted) must include substantive changes to
3 pre,v,ent failure from reoccurrmg

4 G. Ifany ofthe performarice'staddatds listed in Pemiit.Condition IIL 10;J:1.b ., with the

5 exception of Peimit Cohditions III.10:J:1:b:i:'or III:10:Ja.b.x ., were not met during

6 the Demonstration Test, the Permittees shall will submit to Ecology within one

7 hundred and tweqty (120) da^"s of, discovery ofnot nieetmg the performance. z ,,, . . ^r , .. e ^ ^ .
questing approvalto retest as a8 standard(s), a rev^sFd l^emonstrahon Test Plan re"

9 permit mocationLpursnant to'Perriut Condition"s III:10 C 2 e.and III__ 10.C.2.£ The

10 revised Demonstration Test Plan must include substantive changes to prevent failure',
11 from reoccuinng

12 19.10.J.3.d.vii. Ifany calculationi or testing results"shotu that any emission rate for anyryconstituent listed

13 in PermitTable IIL10.7E'as appro`ved pursuant to Pennit Conditio,n III:10.C.11.b ., is
14 exceeded for BLW Vitrification System during the Demonstration Test, the Permittees
15 skall ^ll ^]erform the following aclrons

y.. .J"&'.^ ^rka, f, , .., "..._. .S _

16 A. ,Verbally notify Ecology within tvi%enty-foux (24) hours. of the discovery of exceeding
17 the emissionrafe(s)'as'specified in PermitCondition I,E.21:

18 B Submit to Ecologaddihonal nsk:'rmahon to mdicatethat the mcieased emissions

19 iriipact is o^et by decreased emzssiom lmpact from one or more constituents

20 expected to be emilted at the same ttme, and/or mvestigate the cause and impact of
21 the exceedence of i he emiss}on rate(s)µand submrt aeportoftheeinve'stigation
22 fiiidmgs to I col`o"g y withia fiiteen (I S) 3a'ysofthe discovery of exceeding the
23 emission rate(s); and,

24 C$ased on the.nohfiicatton andany additional mfoiYrniation Ecology may suba^it
25 ^o de, in tiyntmg, direction fo the Pe;xmttees to sEop ciangerous and%r mixed waste
26 feed to theHLVr Vrtnficahoa System andloi' to submit a revised Demonstration Test
27 Plan as a permit modificahon Qursuant to Peim.rt Condiho`ns III.1'0 C 2.e . and
28 III:10 C` 2 f.; or TIT 10 C.2 ' The revised Dmonstrahon Test PIan `m`ust include
29 substantive c,hangfs to prevent failure from reoccurnng

30 111.10.1.4. Post-DemonstrationTestPeriod [WAC 173-303-670(5),iWAC 173-303-fi70(6), and
31 WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and (3)].

32 III.10.J.4.a: ThePermittees shall Yalloperate; monitor, and maintain the lMW Vitrification System as

33 specified in Permit Condition 111a0:J:1 : and Operating Unit 10, Appendix 10.15 of this
34 Permit, as appioved pursuant to Permit Condition III.10:J:5 .; except as modified in
35 .; accordance with Permit Condiflons II1:10:J.11i.xii .; III:l0.J.3 :; and II1.10:J.4 .

3G III.10.J.4.b. Allowable Wasfe'Feed During the Post Demonstratron Test Penod

37 II1.10.J.4.b.i The Permittees may feed the dangerous and/or miYed waste specified for the HLW
38 Vitrification System on the Part A Forms (Operating Unit 10, Chapter 1.0 ofthis Permit),
39 excepf for, those waste outside the waste acceptnee criteria specified in the WAP,
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Operatirig Unit 10, Chapter 3,0 of this Permit as approved pursuant to Permit Condition
1II.10:C3 ., and except Perniit Conditions IlIa0:Z4.b.u. and III.10_J_4.b.iii. also apply.

III.10.J.4.b:ii. The dangerous waste and mixed waste feed'rates to the HLW Vitrification System shall
y_va71 not exceed the limits in'PennitTables SIIaO;JcD and F as: approved/modified
pursuant to Permit Condition dII.10:J.5 ., oi• in Permit,Co,udition: ITI:10.J3 .

IIPIO J 4 b iii."_ Tlie Pennittees sl^a#1 M"Jj conduct sufficient analysis ofthe dangerous waste and mixed
waste treated in HTW Vrtnficathon System to venfythaf the ^,vasEe feed is within the
physi6al'and chemical composthon ]nnifs specified in this Pemut.

II1:10.J5. ComplianeeSchedules

III.10.J.5.a. All information identified for submittal to Ecology in a t$iough f. ofthis compliance
schedule must besignedand. certified in accordauce_with requirements in WAC:173-303-+

>:810(12),is modiIIed in accordance.witlgPermit Condition IlL 10.J.l.a iii;_[WAC 173-
303-806(4)]:

III.10.J.5.b. The Permittees shall will submit to Ecol''ogy,`pur'suant to Peimit Coridifion IlL 10.C.9.f ,
priorto construction ofeach secondary.coatainment and leakdettection system for the

IILl0.J.5.b.i.

BLW

shall will be
IWAC I73-:
806(4)(i)(i )h

III. i 0.J 5.b.ii: :< Design'drawings (General Anangement Drai
specifications for the foundation, secondary c
details,; and leak det^ction methodology: x The
volume'calculations; aud location ofthe seco:

.10.J.A and
in into Operating
Z of this Permit.
following as
0 (the information
fonnation on

vings, calculafions, and other information
al^w111 mclud'e, but not limited to, review
on (drawmgs,specifications, etc.) already
f ttiiq, Permit. may be included in the
and`documentnumbers. IQRPE Reports
3ra.°fely provided in ii: through ix. below
TAC 173=303-680 and WAC 173-303--

gs; plan and cross sections) and ..
aanment includirig hiaer installation
items "shouldshow the dimensions;
ry oontainment system;^ and should
tauks, floor drains [WAC 173-303-

011 m accordance with WAC 173-303
680 and WAC 173-303-806(4)(i)(i)]; .;.

lII 10.J 5 b ui. The Permittees shallw111 provide the design cntena (references to codes and standards,
Ioad definition`s', and Ioad"combinations; materials of constnicfiori, arid`analysis/design
methodology) and typical design'details for the support of the secondary containment
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system.• This informationsla will demonstrate the foundation-will be capable of
providing support to the secondarycontainment system,"resistance to pressure gradients
above and below the system; and c.apable, of preventing failure du.eto'settlement,
cores'sion, or uplift [WAC 173-303 640(4)(exii); inaecordance with•WAC 173-303-
680(2) and WAC 173?.03"-806(4)(i)(i)(B)]; ::.

•k.i"x g ;',:. "' .

II1.10.J.5.b:iv. Adescription of materials and equipment used to provi
:

de corrosioti protection for
external metal' comporieiits in contaGt witb"soil, including factors affectin.g the potential `
for corrosion-[WAC 1i'3=303=640(3)(a)(iii)(B) in accordance with WAC 173-303-680
and WAG 173=303-806(4)(i)(i)(A)'rbrou6 (B)],

1II 10 J 5.b.v Secondary contawment/fotiqdahon, and leak detechon system, matenalsselection

documentatxon (^n.cluding bnt nQt liinited to, concrete coatmQS aac(_waferstops, and liner
^d + Y F / " t^Yk "

matenals), as apphcable [WAAC 173303 806(4)(y)(i)(A) through (B?1, ,

17I.10.J.5.b:vi Detailed desoriphon oFhow the secoudary contauunent for the HLW Vitrifcation System

will' be iristalled m coinpIiance with::WAC I73=303-640(3)(c), in accoYdance with WAC

173'-303=680 and WAC173-303-806(4)(i)(i)(A) throngli (B), ••`: .=:>:

lII.10.J.5:b.vii.' Submit Permit Tables I[Ia 0,J.B and III.10:KB completed to` provide forall secondary
Vc, oontainmant sumps arid floor'drains tlie informatiou as specified iii each.column heading

consistent with inforriiation to be prayided iri ii thi ongh!vi:; abo've; •: .
. .Y. s:K<"a ,.{i7t°f.^.,•. ' '

III 1015 b.viii. Documentation that secondary cofitamment and leak deteetron sysfems will not
accumnl'ate hydrogen gaslevets above the lower explosive Iumt for incorporation inf'o'the,
Administrati"ve Recoid [WAG 173=303-680; WAC 173'=303`=80b(4)(i){i)(A), and WAC
173-303-806(4)(i)(v)],' s, = <;

III.10.J.5:b.ixe A detailed descripfion ofhovr% HLWUitrification System design provides access fo'r

conducting future HI,WNvitrification System`inte"grityassessments:[WAC 173-303-

640(3)(b) and.'6YAC i73=^o3-$06(4}'(ixi)(B)} ;i

III.l0.J.5.c: The Pernuttees shall ^11 siubmit to Ecology pui'suant to Permrt Condihoa III.l0:C.9.£,

engineering infofina$i
Appeindices 10:1 thro
information specified
303-640,in accordanc
uic]ude dnnensioned i

lII 10.J.5.c:i'. IQRPE Reports (spec
calculations, and otlie

^Yll include as applic

Appendi

a,-for incorporationinto Operating Unit 10, °
ofthis Permit. At a minimuin; engineering

following;as required puisuant to WAC 173-

3;680 (the information Specified below will

s^i. .

with the infozmatio:n separately provided ia ii: thrdugh )
specified in Permit Condition TII.102J5.b : [WAC 173-3^
WAC 173-303-680(2) and WAC 173-303-806(4)(i)(i)];

-^ review of design drawings,
tionYeport is tiased and shall
ieh informafiou described below.
ied in Operating Unit 10,
5rt by referedce and shou]d
portsshall xill be consistent
i. below aud the IQRPE Report
3-640(3)(a); in accordance with
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1 111.10.J.5.c.iii Design drawings [GeneraLAirangement Drawingslin plan and cross secti
2 F]ow. DDiagrams, Piping and lnstrumentation Diagrams; (including press
3 systems); Mechanical Drawings, and specificai'ions; and other informatio
4 subsystems (to show location and physical attributes of each subsystem s
5 miscellaneous units)] [WAC 173-303-640(3)(a); in accordance with WAC
6 680(2) and WAC 173 303-806(4)(i)(i)];,,.,,. . ,. „ ,,. .
7 111:10.J.5.c.tiii • Suh-system design priteria (references to codes and, standards, load defm

methodology8 combinations; materials of construction,'and analysis/designmethodolog^'9
design details to support the sub-systems Stractuzal suppoitcalculations

10 specification, non-standard, and field fabrncated subsystems shall will be
11 mcbrporatron mto the Adminisfrahve Record { Documentatton shall w^11 '
12 be l^ted to, supporhng specificatfons (test dafa treatment effechveness'
13 supportmg projected operahonal capability (e g,,WESP projected remov'

etals, halogens;: patticulates, etc.), and'compliance with perfo14 individual
in15 standards specified in Permit Conditiori: Dl lO.Ja.lx [WAC 173-303-640(3

16 accordance with WAC 173=303=680(2)'.and WAC'173-303-8Q6(4)(i)(i)(B

17 III.10 J.5.c.iv:'=,A description ofmaterials audequipment used to grovide corrosion prote
18 external metal components in contact with wate% including factors affec '
19 for corrosion [WAC 173-303-640(3)(a)(iii)(B), in acoo"rdance with.WAC
20 . and WAC 173 303-806(4)(i)(t^(A^ through (B)];

21 III:10 J.5.c.v:- ; Sub-system materials selectioii documentation (e g:, physical'and'chemical
22 [WAC^ 173=303-640(3)(a), in accordauce:withWAC 173-303680(2) and
23 806(4)(i)(t)(A)];

24 II1.10 J.5.c.vt: ,; Sub,-system vendor information (including, butnot limited to, required pe
25 warranties; as available); consistent with. information`submitted under ii. a
26 be submitted for incorporatiori into t$e Admin,islrative Rebord [WAC 173-
27 in accordance with WAC 173-303 680(2)x WAC 173 303-806(4)(i)(i)(A)
28 =and WAC 173 303-806(4)(i

29 III.10 J 5 c vii. System descripfions (preeess)related to sub-system units shall will be sub
30 incorporation into the Administr'ative Record [WAC 173-303-680, WAG` 1

on, Process
ute control

it specific to
pecifc to
173-303-

itions, and load
and typical

specific to off-.
submitted for
mclude, but not' °
report, etc.),
al efiiciency for
rmance

)(a), in
)];

ction for
hng thepotential
173-303-680(2)

i.i

tolerances)
WAC 173-303-

rformance
bove, shall will
303-640(3)(a),
through (B),

mitted for
73-303-

31 806(.4)(i)(i)(A) through (B); and WAC-'173-303-806(4)(i)(v)];

32 111.10.J 5.c.viii:Mass andenergy balance foirioimal projected operatmg couditrons used in developing
33 the Piping and InstnunentationDiagramsand Proc'ess Flo"w Diagrams; including
34 =assumptions and formulas used to,complete the mass and energy balance, so that they can
35 be independently.verified for incorporation into the Administrative Record [WAC 173-
36 r;'303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC173-303-806(4)(i)(v)];

37 III.lO.J 5 c.ix. Detailed descnplhon'ofall potential HLW Vrtufication System bypass events including:

38 A.: A report which includes an analysis of credible potenfial bypass events and
39 recommendations forpreventiop/minimi^a tion ofthe potential, impact, and
40 frequency ofthe bypass event to include at it minimum:
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III:10 J.5.c:x:; A detailed de:
173-303-640(
173-303-806(

IIh10 J.S.c:xi: ,, S
ti
1

IIL 10.

IlL10,J 5.d ,-,. ,

IIL10.J.5.d.i.. .1

in

informatioii as

WAC 173-303-806(

III.10.J.5.d.iit
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,e with WAC
and WAC

cape,of vapors and emissions of acutely or chronica.lly

>r incorp'orationinto, the.Aclininistrative Record [WAC

;e_with WAC1:73=303-680„(2), and WAC 173-303-

_;,
are designed to plevent the accumulation ofhydrogen

,,rf

iit'to Ecology; pursuant to Permit Copdition III;10 C 9 , z

snt for'each suh-system as,identAfed inPermit Tables
ddressed in Pennit; C_onditiqn III:10.J:5.b : or III.10.J.5.c .,

:cified below, for incorpqration'into Operating Unit 10,

include

311 syall uiclude, liut'not be limrted to "revxew of such
fifo"rmatiori (drawings; specifications; etc.) already

Appendix 104 ofthis Peinut, maybe;included in the.,
include dratvingsand document numbers. The IQRPE
with.the information provided separatelyin ii. through
orts specified in Permit Conditions III.1 0,J.5.b . and
0(3)(a); iii accordance with WAC 173-303-680(2) and
through (B)^;

Diagrams; Piping and Instrumeritation Diagrams
ems); and specifications, and other information specific to
uldinclude'all equipment'such as pipes, valves, fittings,
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pumps, instruments, etc.)] [WAC 173-303-640(3xa); in accordance with WAC 173-303-
680(2) and WAC 173-303-806(4)(i)(i)(A) through{B)],

II1.10.J.5.d.iii. Sub-system equipment design criteria (references to codes and standatds, load defmitions
and load combinations, materials of conslructioa,: aiid`arialysis/design methodology) and
typical design details for the support ofthe sub='systeai equipmenti [WAC 173-303-
640(3)(a) and WAC 173-303,640(3)(f), in accordancewith WAC 173-303-680 and WAC
173-303-806(4)(i)(i)($)];

IIL 10 J.5.d.iv. A description of matenals and equipment used to provide corrosion protection for
externalmetal compoaents in'coatact with soiP and water including factors affecting the^ `
potential for corrosion [WAC! 173-303=640(3)(a)(iii)(B), iri accordance with WAC 173-
303-680(2) and WAC 173-303-806(4)(ixi)(A)];

IIL1'0 7:5_d.v^

III.10.J.5.d.vi. inforimation

680(2), WAC I73-303-806(4)(i)(i)(A) through (B), and W.

physical and"
73-303-

ran'anties, as
>ystem,
to the
C 173-303-
6(4)(i)(iv)];

control'logic
offail-safe
id WAC 173=

descriptions

WAC 173-303-806(4)(i)(i)(A) throu i' (B), and WA6`173-303-806(4)(i)(v)];

IIL 1Q J 5 d ix. A detaazled descnption of hory the sub, system eqiupplent will be mstalled and tested
[WAC 173 303-640(3)(c) fhrough (e) and WAC17^ 303 6404)(b) and (c), in
accordance with `WAC 173 303 6$0 andWAC 173-303 806(4)(^)(i)(B)];

III.10.J.5.d.x. - For process monitoring, control, and leak detection system instrumentation for the HLW
Vitrification System' as identified in Peimit Tables: III.10.J.C: and 111:10:1 F ., a detailed
description ofhow the processmonitoiing,' control, and leak detection system
inshuwentationwiltbe installed'and tested [WAC 173-303-640(3)(c) through (e), WAC
173-303-640(4)(b) and (c); WAC 173-303 806(4)(c)(vi), arid:WAC 173-303-
806(4)(i)(i)(B)];

lII.l0.J.5.d.xi: Mass and energy balance for projected nonnal operating conditions used in developing
the PipingaAd Instumentation Diagrams andProcess Flow Diagrams, including
assumptions and formulas used to complete the mass and energy balance; so thatthey can

_;.
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be
30:

IIL10.J.5 .d.xii. Dc

Ĝ.

III.10.J.5.d.xiii. I
ll

si

;ndently verified for incorporation into theAdministrative Record [WAG173-
2); WAC.173-_503-806(4)(i)(i)(B), and WAC 173.-303-806(4)(i)(v)];

r.*r:..; . .

itation that sub-systems equipment arePdesigned to preventthe accumulation of
gas levels above the lower explosive limit intothe Administrative Record
13-303-680,=WAC 173-30,3-806(4)(ixi)(A)„'audWAC 173=303.-806(4)(ixv)]
^3-303=815(2Xb^it)hw `- :'^ . '? : t > ^ ' . , -

imientation (eg.'vepdor infoiniatiori etc.)"coilsistent with

;r Permit.Conditiona]L10sJ:5cc.ii s and Pemnit Conditions

l x.'above; shall ma11 be submitted for incorporation into the

^ ,^b k ,... , . . ., : . .

lgeroug:and/or mixeilwaste in the WTP Unit;tliee Permittees

r, pursuanttd Permit Condition IIL 10:C:9: the following as

must be
c., d., e.,

for`the: HI;W:Vitiification System shall will
^,assessments on the I3LW,Vitrifieation
fied:in Permit Condition Illz10.J.5.b.ix . and as
;cordance with:WAC' 173=3'03-680, and
roblems iietected duringintegrity assessments.
ty asse'ssnients; age of the system, materials of
nd ari'y,other Felev'ant factois [WAC 173-303-
)3 -680 andWAC 173 303 806(4)(i)(i)(13)]; :. 1

thig'the leak detectioiisysteniis operated so
nnary or secondary containment structure or
id/or mixed waste or accnmulated liquid in the

ty-four(24) hours [WAC173-303-
ist 0:1 gallonsper hourwithin twenty-four
C a leakwithin twenty-four (24) hours. Any

l byEcology in accordance with WAC 173-

construction,-characteristics of the waste, a
640(3)(b), iq acc,ordance with WAC 173 3

DL10.JS.e.ii. Detailed plans and deseriptions,'demonstra
that it will detect the faazlut;e of eith,erthe pi
the+presence of any release of dangerous at

640(4)(c)(iii)]. Deteci6onof a leak of at
(24) hours is defined as being able`tode
cxucpuvus w uu:
303-680, WAC 1

II1.10.J.5.e.iii. Detailed operatio
and accumulated
system withintw

IQ.10 J 5 e:iy. De:
are
con
acC

iemoristraUrig that spilled or leaked waste
removed from the secondary containment
173-303-806(4)(i)(ixB)];

appropriate controls and practices
om the HiV.Vrtnficatioa System or
,C173-303-640(5)(b)(i) tlirough (iii), in

^.;,. ,,., ..,,^^ •i^-i^-i^--is -
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I IIIa 0:J.5:e.v. Descriptionof procedures for investigation and repair ofthe FILW Vitrification System
2 [WAC 173-303-640(6) and WAC1173,-303-640(7)(e) and'(f), in accordance with WAC
3 173-303-680, WAC 173 303-320, WAC 173 303-806(4)(ia)(iv), and WAC 173-303-
4 806(4)(a)(ri)(B)l

5 II1.10.J:5.e.vi: Updated Chapt'ec'4.0, NarrativecDescription, Tables and Figures as identified in Permit
6 Tables ]II.10.J.A and III.10.7.8. as modified putsuant to Permit Condition III.l0.H.5.e.x_
7 and updated to identifyroutinely non-accessible LAW Vitrification sub-systems:.;

8 III.10.J.5.e:vii: Description of proced•ures: for management of ignitable and reactive, and incompatible
9 dangerousand/oi mixed waste as "specified in accordance with WAC 173=303-640(9) and
10 (10), in accordance with WtLC 173-303-680 and WAC,173-303-806(4)(i)(i)(B).

11 III10.J.5:e:viii: A:desciiption ofthe tracking system.used to traclC•dangerous and/or mixed waste
12 generated throughout the HLW Vitrification System; pursuant to WAC:173-303-380.

13 III.10 J 5 e nc. henmt Table III 1 and III'l0 KC skall xill 1ie revised "a,^d^or comp'leted for HLW
14 Vrtntication System process and leak detechon system mrs and insttuments (to
15 mclude but noY be lmuted to- inslnmients and monitois measuring ancUor' controlling^ • r, ^ ^ ^, ^ > "r7
16 flow; pre'ssure temperature denstty, pI^ level humrdrty, and emtssrons) to provide the
17 information as specified in eacli''eblumn heading`.' Process and lea& detection systein
18 monitors and instriim`e'nts.for':critical systems, as specified inOperating,Unit 10;.
19 Appendix 2.0 and as updatedpursuant ta Permit Condition I1I.10.C.9.b:and for operating
20 ^ ;: parameters as required to'comply with Permrt Condition III:10.C.3.e.ni :,'shall ^11 be• . ^; . _ .,.
21 addresed:,Processmonitors and mstnwientsfoYnon waste management operations (e.g.,
22 ,... utilifies; raw chemical sforage; non-contact coolingwaters, etc.) are excluded from this
23 permit;condifion [WAC,173-301-680, WAC 173-303=806(4)(i)(i)(A) thfough (B), and
24 r:a r WAQ 1=73-303-806(4)(i)(v))i

25 III.lb 7.5.e.x. Permit Tables IIL 1?0' J Atand IIl 10.R.A amerided'as follows [WAC 173=303-680 and
26 WAC 173-303406(4)(r)(i)(A)througH(B)]:, . ;° ;^. .

27 A Under column I, update and complete hst ofdangerous and mixed waste HLW
28 Vtbificahon System sub systems, tncludmg plant items that comprise each system
29 (ltsted by item number) `

^ + ,.
30 B, Under, column 2, update and complete system desigriations.

31 C Under column 3', replace the `Reseived' with Operating Unit 10, Appendix 10.0 sub-
32 sections (e.g.; 10.1, 10.2, eto) designated in Permit Conditions III:10:J.5.b., c,. and d.
33 specific to HLW Vitrification, System sub-system; as listed in column 1.

34 D Under column 4, update and complete list ofnairafive description, tables, and
35 fi'gura's° ^ "

36 IIL10.J.5.£
37

38

39

40

mixed
approval

Demonstration
Vitrification

Systems meets the performance standards specified in Permit Condition III.10.11.b. In
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Operating Unit:10, Appendix 10:15, Permit Con
followed. The Demoustration TestPlan sligW
following information.. The Demonstration Test
the, information provido3 pursuant toPermit:Coi

theFILW Vitrification System into
n III10.C:2.g: process willbe
clude; but not be limited to, the

i shafl.)&a11 also:be consistent with
ms IILi0.J.5.b., c., a. and a.,
Iogy`and cori`sisfent with the
.0of this Permit. The
i III.l0.J.5.Exvi ., in addition to being
s^sl} ^111 be orporated by
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

IIL10.J

III.10.J.1

fII.10.J. l.a.

Unit-

Nor purposes of Permit Section Ill:10.J where reference is.made to WAC 173-303-640,

the following substitutions apply: substituting the terms GGHLW Vitrification System" for
< f) CG ff C f> CG

-
{°" ) GL

Yank system(s), sub-;rystem(s) for "tank(s), sub system equipmenY for ancillary

equipment," and "sub-system(s) or sub-system equipment of a HLWVitrification
System" for GGcomponent(s)," in accordance with WAC 173-303-680..x.;..,.; , . : .,. , .
III.10.I.1.h.General Conditions During Shakedown, Demonstration Test, and Post-

Demonstration Test for HLW Vitrification System

Construction and Maintenance [WAC 173-303-640, in accordauce with WAC 173-303-

680(2)!and (3); and WA.C 173=303-3401.

IIL 10.J.l.a.i::.

as specified in Permit

Conditions

IlI.10J 1 a.iii:t::TJ
in
in

Permit Tables

4.0 of this

'ter 4.0 of this Pennit;'and Operating Unit

s Permit, as approved phrsuant to Permit

isrequired by specialists (e.g.,
;ngineer,independentcorrosion expert,

use thefolIowing statement or
^.an .. „ , . .....
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1 III:10.J:5:£iv: A description ofhow the su'riogate feeds are tobe introduced for the demonstration. This
2 description should clearly identify the differences and justifghow any of differences
3 would impact thesurrogate feed introduction as representative ofhow mixed waste feeds
4 willbe introdubed';:

5 1II.10.J.5.£v. A detailed engmeenngdesciiphon of the HLW Vitrification System, including:

6 A. Manufacturer's name and model number for each` sub-5ystem;

7 B. Design capa.city of each sub system includmg documentation (engiueeiing
8 calculations; manufactuii^r/vendor specifications, operating data, et"c) supporting
9 projected opeiattorial`efficiencie`s (e.g., WESP pr`ojected̀removal efficiency for
10 individual metals; halogens, particulates3 etc.)rand compliance with performance
11 -- standards specified ip^Peimit Condition IIL 10:J 1.b .,

12 C Detailed scaled engmeerqig drawmgs, mcludmg Pro'cess Flow Diagrams, Piping and
13 Instivmentation Diagranis`, Vessel Drawings (plan, and elevation with cross sections)
.14 andGeneral'AirangemenrDrawmgs

15 D. Process Engineenng Descriptions,
^ ` t •< . , x:- , ^ ; r.

16 E Mass and energy balances: for each proJected operating condition and:each
17 demonstcation test cQndition, mcluding assumghons and<formulas used to complete
18 mass and energy balances so that they can be independentiy verified for
19 mcorpor2hon ito ffie'Adniilstrahve Record,

20 F Engineering Specifications/data sheets (materials of construction, physical and
21 chemical tolerances,of equinment, equipment performance warranties, and fan
22 E curves),

_ . .4 a a . _` i z , r • °>s .
23 G Detailed Descnphon ofAutoma6c Waste FeedCut-off Systsm addressing critical
24 operating parameters for all performance skandards specified in Permit Condition
25

26 II Documentatton to suEporCcomphance wrth performancestandaids specified in
27 Permit ConditionrfIl.10J, t.b :, including engmeeruig'calculations, test data, and
28 manufaeturer/vendor s vvarranties, etc.

29 I Detailed descnption ofthe°d'esign,operatton arid mamtenance practices for air
30 0ll"".., ^ , .^ -p uhon conlrol system

^ .,,
31 J Detailed descriphon of thedesign, operation, and maintenance practices of any stack
32 gas monrtormg and polluthon control momtormg system..^. ^
33 K Documentation based on current WTP Umt design, either confrming the Pemaittees'
34 demonstra5on that rtis not technically appropriate to correct standards listed in
35 Pennit Conditions TII.J.l.b:n th;ough III 7 1.b.'ix. to severt percent (7%) oxygen,. or a
36 re pest, pursuant to Permif; Conditions III 10.C^9.e : and III.10.C.4.£,,to update Permitq
37 Conditions IlI.J.1 b u . through IlI J l.b nc , IILK b.ii . through 1II.K.b.ix, III.K.e.iii_
38 and III J.I.e.iii :; Pemut Taliles III'10`.7 C III 10``.J.F ' III:I O.K.C . IIIaO.K.F.and`,. , ., ^
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1 Operating Unit 10, Appendix 10.0 to reflect the addition of an oxygen monitor and
2 the.correctionofthestandardstosevenpercent(7%o)oxygen: . . ,

3 III.10.7.S.f.vi Detailed description of sampling and monttoring procedures mcludiag sampling and

4 monitoring locations in the system, the eqiupment to be used, sampling and monitoring

5 frequency, andplanned analyticai proc'eduresforsample analysis'utcluding, but not

6 4imited to:

7 A. A short summary narrative descriptton of each stack sample method`should be
8 included within the, main body of the demonstratio"n fes^ plan, whichreferences an
9 appendix to the plan that would include for each sampling traim (1) detailed sample ;

10 method procedures, (2) sampling tram configurahonschematic, (3) sampling

11 recovery` flow sbeef' (4) defailed analytical method procedures;,and5)samplmg

12 preparation and analysis flow sheet. The detailed procedures sliould'clearly flag

13 where the method lias-p"royided decision points (e.g.,'choices ofequipment materials
14 of construction; clzoices of clean='up pro'c'e'dures'or whether additional clean-up
15 procedures will be incorporated, whether pretest surveys o'r laboratory validation
16 work will be perfe£rmed, enhancements to train to accommodate higfi moisture
17 content in stack gas, efc.) andwhat is being piaposed along wrtk, the basis for the
18 decision.

19 B. A shortsummary narrattve desc4,tron of the feed and restdue sampling methods
20 sfiould be includedwithm the main body ofthe demonstrahon test plan, which

21 references an app end,ix that woU1d ^ncludefor eacb satnple type. (I) detailed sample

22 method procedur¢s, (2) sampling recove'rylcompositing pro'cedures, and (3) detailed

23 aiialytical riiethod'procedures:' Tlie d"etafled procedives should"clearly flag where the'

24 method has p'rovided dec^s?on po^nts (e g:; choices ofequipmentmaterials of
25 construction, chotees:$€cleati-uprocedu^s or wketYieradditioqal clean-up
26 procedures will be inGiirporated; whethenpretesE surveys or laboiatoiy validation
27 -.A work will be perlnrmed, etc) aud what is being proposed along.with the basis for the
28 decision. ^

29 TII.l0.J.5.£vii. A detailed test schedule for each condition for which tliedemonstrationtest is planned,
-30 includmg projected date(s), duration, quantity ofdangerous, waste to be fed, and other,

31 relevant factors; . , ,

32 DI.10.J.5.Eviii. A detailed test protocol including, for each test condifion; the ranges offeed-rate for each
33 feed system, and all other relevant parameters that mayaffect the ability of the HLW
34 Vitrification System to meet performance standards specified in Permit Condition
35 111.10.J.1.b .;

36 II1.10:7.5.£ix. A detailed description of planned operating conditionsfor each deii'ionstration test
37 condition, vncludincluding operating conditions for shakedown, demonstration test, post-
38 demonstration test and'pormal operations. This mformation sT-i^ ^ll also include
39 submittal ofPermit Tables III 10 J D III 10 J F II110.K.D and III. I O.K.F completed
40 with tlie ormattonas spgcified nieach column headingfor each IiLW Vitrification
41 Sy'stem waste feed < ufoffparanieter and sutimitfal"'of supporting doeumentation for
42 Permit Tables IQ 10.J^D"7II.10.J.F; III 1 d.T^`.D,"'nd IIT:I O.K.F sat=point values.
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1 II1.10.J.5.f.x. The test conditions proposed must demonstrate meetingthe performance standards
2 specified.in PemliYCondition: II1:10.J.1.b . with the simultaneous operation ofthe melter .
3 at capacity and input from the, HLW Vitrification Vessel Venhlation System at capacity ;.'
4 to sm^ulate maximum loadmg to the 13LW Vrtnficahon System offgas treatment system
5 and to esfablish the correspondmg operaUng parameter ranges,

6 II1.10.J.5.£xi. A detailed description of procedures for start-up and shutdown ofwaste feed and
7 controlling emissions in, the event of an equtpment, malfunction, including off-normal and
8 emergency shutdo^Vn proceduEes;

9 III:10.J.5.fxn. A calculation of:waste residence time;

10 IlL 10 J 5 fxin. Any request to extr`apolate metat feed rafe lumts from D'emonstration Test levels must
11

. ,
mclud'e:"

. . , ,
^Y t 1 C ^`

12, ° A. A"description ofthe exlrapolahon methodology and rationale forhow the approach
13 . >s :• ' ensures compliance with the pezformance standards; as specified in Permit Condition
14

15 B Documentation of the histoncal range ofnormal metaI feed-rates^ for each
16 feeilstream.'

17 C . Documentation that the level of spiking recommended during the demonstration test
18 will'mask sampling and analysis mlptecision audmaccnr'dcy to the extent that
19 exhmola{r^n offeed rate`sand ezmssion rates from the Demonstration Test data will

.. ., „ _ ,. .20 be as accurate and precise`as if full spilcmgAwere used:

21 II1.10J 5.£xiv: Documentathon of the expected levels; oi' constitaents m HI,W Vitnfication System input
22 streams, including but not limited to, waste feed; glass former and reactants, control air,
23 processair; steam, 5parge bubbler air, aiqjn leakageEfiom meltei•cave, gases from H1,W
24 Vitrification Vessel Ventilation System, and process water,

25 III.lO':J 5 fxv: Documentahonjustifyirig the duration of the condirionmg'requiied to ensure the HLW
26 Vitrification System had achieved steady-state operations under Demonslration Test
27 operatuingcondrtions_

28 III.l0:J.5:f.xvi:' Documentahori ofHLW Vitrification System pr'ooess and leakdetection system
29 instruments and monitors as listed on Permit Tables IQ.10.J.C III.10.7:F, IlI.10.K.C, and
30 IIL 10.K.F to include: .

31 A: Proeurement specifidations°'

32 B. Location used

33 C. Range, precision; and accuracy

34 D. Calibration/functionahty test procedures (either method number ASTM) or provide a
35 copyofmanufacter's recommended calibration procedures

36 B Calibrattron/functionahty, test, mspection, and routine maintenanceschedules and <
37 checklists, mcludingjustificatrion for cathbration;.mspection and maintenance
38 frequencies, criteria for idenhfying inshimients found to besignificantly out of



1

2

3

4

5

6

7

8
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calibration, and corrective action to be taken for instruments found to be significantly
out of calibration (e.g., increasing frequency of calibration, instrument replacement,
etc 2

F, Equipment intnunc;nt control logic narrative descripfion (e.g:, software functional
specifications,' desciiptionx o£fail safe condihons, etc.) [W'AC 173-303-680(2), WAC
173=303-806(4)(i)(i)(B), arid WAC 173-303-806(4)(i)(v)]"

f.51xvii. Outline'of demonstration test repork

r r ,

^^.

r s

. ,' • ^ ^:^^

71
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Sub-system Descriotion Sub-svstem Engineering Narrative Descrintion.
Desienation Description (Drawing Tables, and Fieures .,;

Nos., Specification
Nos., etc.) .
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HLWMelter Process System IRMF RESERVED Section 4.1.4:2;;Figures 4A-1,
fComnrised of the followine: 4A-4, 4A-27,4A=54: Table 4- 1

14
HI,W Melter 1 -HIvIP-MLT -

. . . hE1$ MSERV138
. .

c,,.,.:,.,, n 1 n

'

2, c:,...'^^ n A r-.

's^

Melter Offgas. Treatment Process HOP RESBRALEB Section 4.1^;4.3; Figures 4A-1,
System (Comnrised of the followinE: 24590-Hi W . 4A-4, 4A-27; T 1 4=14

-3YD-HOP-00001
Offgas.Film Cooler - Melter 1 L2_--HOP, MS-V17T-P0002

ECLR-00001121 -M5-V17T-P20002
- 6-HMP-P OO
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Melter Offgas Treatment Process
System (Comnrised of the followme: .

L11^W JaULllC1KGLLUG4 V M YY•,

/6B$d9asa{6 6011e6ti0ll ^®SS@15 :.HOP
SCB-0000112 - Tiolors 1^n. 2)

^^ _. ;^li.•

._..___,_

1 Vsh-eeW,
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Tables, and Fieures

.a . , : . ,:

"Ok

T.^6rrnna-iYZ-r^+zvi^ivvv.,
,..- ..... "["

A.XC'. . r. . : . .., . -..a- . . , :.

Melter Offgas TreatuientiProcess l IOP 24590-Ai.W Section 4.1.4.3; Figures 4A- 1,
System (Comnrised of the followine -3YD-HOP-06001 "4A 4;= '4t1-2$

AITC.^^-ooo^.D_VVV1M-14/lTY_ _n^

WetElectrostatic Precipitator-Melter 1&2'5 ^,rTmn .^rion ^nnn^..-^^-oo^o=
HOP-WESP-00001 M5-V17T-P0003
HOP-WESP-00002) MS-V 17T-P20003

M6-HOP-P0002

1 :

Melter Offgas Treatment Process
System Comnrised of the follnwine•

High Efficiency Particulate Air (fEP.
FiltersmMeItets 1 &2^ ^-
-HOP-HEPA-00 OlA/1B :•' -! .
-HOP-HEPA-QQ402A/2B
TJnnerane nnnraArQ

-HOP-HEPA-00007A17B
-HOP-HEPA-00008A/8B
V/lDZ_
roaPEPA Qv^tvri-aj

{i.Y... ^ J.

4A4, 4A-29; b e 4-
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raw

I x: ,5• ^.I

Melter Offgas Treatment Process
System (Comnrised of the followine:

Activated Carbon Adsorber HOP-ADB
00001A/1B/2A/2B)

.----
_

High Efficiency Mist Eliminators -
1/2 (HOP-HEM&00001A/1B/2'A/.

-M5-V171-PUC

-MS-V17T-P2(
-M6-HOP-P001
-M6-HOP-P201
--MVD-HOP-PI

Seghon 4 14.3; P^gures 4A:1;;.
44-414A-2&; Table 4-14
. . . ; ,, . , .

.c,, ,,
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Sub-svstem'Descriotion; ?Sub-svstenl ;3 Eneineer.inn NarratiyeDescrmtion. ;.•:
^DUsierratiofi $ " Descr4utioN'(Drawing Tables, and Fieures
u s Nos: Specification

Nos. , etc.)
-N1D-HOP-P0001
-P1- -P0002

Melter Offgas Treatment Process fiOP w z'`- 24590-HLW Section 4.1.4.3; Figures 4A-1
System (Com4ltised ofthe followine

_ _
-M5-V17T-Pb004

,
4A 4, 4t1-2-9; Table 4-14

-M5Y1'7T-P20004
Thernial•Cataly ical Ozidation Unit-UM..- 1VIB-HOP-PO008
SCO-00001/4) llocated onCatalvst Sk^ds e . M6-HOP-P20008
OP-SCO-00002 and HOP-SCO-000031 ... r, %.' MKD-HOP-P0019'_ _

`-- "'= -MKD-HOP-P0020
T'I; -N1D-HOP-P0004

-NID-HOP-PO005
J ,,^+,.3_.a_.:' Pl-P01T-POb02

:•.;: :.. 24590-WTP-3PS-
hII3TV-TP001.

Melter Offgas Treatment Process. P 1HO RESEP-WD Section 4.1.4.3; Figures 4A-1,
System;LGomorised ofth'e foll'owine

_
24590`AiW 4A?4;;4A 29;: bl 4+ `:. '.

SVI7T-P0004 + , f
NO&SelectiveCatalyticalReductionUmt -MS-VI7T-P20004
I3SCR-0000U2 flocated on Catalvett, g ." i=, M6-HOP P0008: t: _

ds HOP-SCO-00002 and HOF-SCO . + *: = `; ., ,-: . . -M6-HOP-P20008 t . . , . ,
0003 -MKD-HOP-P0019

° --c MKD-HOP-P0020
;t NID-HOP-P0004
tt, _N1D-HOP-P0005

f: -'S ^f4 k1=,z- , -P1=P01T-POl)02

i.r t-i.:, ,.,•v.z
atalvst Skid Preheaters (HOP-HX-00001 { = HOP },.{._ 24590"Nf-W ectiozi4.1.4.3 2: Table 4-14:

000 3 tal st " H : t,f? ,r;^'- IV15-V17T-P0004 4- 4 2
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Su6-svstem Descriotion Sub=s stem `
-

Enemeer^ng': Narrative Descriohon
Desi aa
-^--^

Descrmtioti (Drawing
,. ._.. "._ :

Tables. and Fieu
.
res

Nos,Spe•c'ification
Nos. etc.)

SCO-00002"atid HOP-SCO-00003 "" ^yI5=V17T-P2004

'' ' -
M6•HOP-P20008 ,
-MKD-HOP-P0019 ^
IND-HOP-P0020 ;::.

-P1-P01T-P0002
2A590-WTP-3PS- _,

Catalvst Skid Electr c Heaters lI30P-HTR- 30 ;.` 24590-AIsW " Section 41.4 Table4-14: _
00001:HOP-HTR-000071.'onCatalvst ;

,
M5-V17T-P0004 Fieuies4A-1.4A4 4A-29 ::.

SkidsHOP-SC0-00002"andHOP-SCO
r

4 -MS-VI7T-P20004t
00003 M6-HOP-P0008

M6HOP-P20008

'

t
-MKD-HOP-0019

^ , ., -MKD-HOP-P0020
-P1-P01-P0002
24590-WTP-3PS-

.._
r: .

Melten,Offgas:Trgatment Pr,ocess ^TOP 24590-HLW 4 Section 4.1.4.3; Figures 4A-1,

System Comnrised of the followine -3PS-METO-TP001 4A",-.A-2-°; b e-1
M5-V17T-P0004

b 4®1t®r-4- Silver Mordenite Column (HOPV -M5-V17T-P20004
A^S OOQ02), Melter-2 Silver Zulordenite ^, nu unonnz. ...:..._v̂ ^^

Colunln (HOP-AE$ 00003). -. - M6-HOP-P0008

-M6-HOP-P20008
dviRD-HOP-P0014
-MKD-HOP-P0017
-NID-HOP-P0006
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-77 1
Nos.; Specification

Melter Offgas Treatment Process
System (Comnrised of the followine:

I3ieh Efficiencv Paiticulate Air (1M
Preheaters Elesteis-Hoaters-HOP-HTR
00002A/1B, HOP-HTR00005A/5B

J, vbuava- a-a, I

4A^,- "A-29; 4- 4
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Melter Offgas Treatment Process `HOP 24590-HLW Section 4 1'.4:3, Figures 4A-1,
System (Comnrised of thefollowine MS-VI7T-P0004 4A ",'""'2T;

1y15-V17T-P20004
Booster E i' ans-Wf-HQP-FAN <" 1Y16-HOP-P0003 -
00001A/1B/1C,Mt!-HOP-FAN- M6 HOP-P20003
00009A/9B/9C] AP-P0029A914_

-MAD-HOP-P00L8,
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Snb svstem DescTri^tion Sub-s,vstem Enrmeeriny Narrative Descr.iption

Designuhon Desermtion:(Drawing T-ables and Figures
Nos., Specticutioni
Nos. , etc.) . :
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MACS-TP004

Stack Fxtraction Fans-HOP-FAN- HOP 24590=HLW Section 4 1.4.3;Figures4A-1,

00008A/t3/C & HOP-FAN-OOOOlOA/B/C MS-V 17T-P0004 -->,` •- r 4A .4 4A29 Table 4 14 ,•;

M5-VI7T-P20004
-M6-HOP-P000S
-M6-HOP-P20008 :;y
-MAD-HOP-P0038 ;^

-P1-PO1T-P0005
24590-WTP-3PS-

; MACS=TP004
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System (Comnrised of the followine: 4A 4^FA 29
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a. Requirements pertaining to the tanks in SBS Condensate ecei Vessels are specified in Permit Seetion II1.10.E.
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Table IIIr10.J:B. -HLW Vitrification Systerms Secondary<,Containwent Systems Including Sumps and Floor Drains

Sump/Flaor Maximum Sump Sump Maxi^um Secondary Engineering,
Drain I D.# & Capacity Diaiensions (feet)" Allowable;L^qu^d', Containment Description
Room Location (gallons) & Materials of Height (inches) = Volume (gallons) (Drawing Nos,

Construction
"-Nos.; etc.)

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

3.



PernritNumber: WA7890008967
Class III Modification to Revision 8
Expiration Date: September 27, 2004
Page 256 of 3 .

- _. naarwau

^

24590^W- Melter 1 TBD TE-0338. TI- TBD TBD TBD
M6-I-IMP- ac 0338 . . -
PQQW temperature

,

^

24590-HLW- e 1 TBD 0339 T- . TD TBD TBD TBDbI6--MR- efra 0339
R49^ temnerature.

st .. . . . ..
., . .

24590-HLW
{T

M6 HI^'- r C 934^, _

0'02 •' temnerature, .
at a

2a59n ur.w- Melter 1 JBD TE-0341 TI- T^^D TBD TBD 77 D TMIvI6- Il xefi_ao^o^r OR
RQ943 te " e`rature ^, ^ : - ^> -

Est^

24590-I-1LW- ^Ic^QCl. T^. T- 42 MD TBD .
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M(d-gr- efr "1"1'-0342.TI-
^OQ4 emnerature: 042>.

est all
4Z

24590-HLW- e r 1 TM TE-0343. TI- TBD m M TBD - TBD
M6-HIyiP- rfreactorv 0343

L'44" 4 : temnerature.
... rvCaiwall. . . . . .

24590-HLW- ter LBD TE 0344 TI- T-B-D TBp m TBD
M6-HMR rrfracto .044

temoerature.
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est-k'alI. ^

24590-HLW- Mclter^ ^L T1r0345. TI- ^IZ TBD M MU-:; M
MSi^I^- - e actorv 0345

Pp(1^4 temoeratare.
West wa11. 9"

4590^ITLW Melter 1 ^D TE-0346. TI- 'yBD ^BD ^D T_BD TIM

446
00 temnerature.

et 1-
»

24590-HI,W- Melter 2 TB TE-2337. B^D TBD TBA TBD TBD

6-^^' e act 2I^ ,
1?^QQ^ temnerature. 233T
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45"

24590-BLW- e ter 2 TBD TE 2338. TI- 1BD T-BD TBD TBD B^
IYI6-IJNV- re to 2338

'2M temnerature.
^asst^^a1

; ,;

245904LW- el r 2 T[3D TE 2339. TI- TBD 7BD TBD .; TBD
M6-IIMP- cto 2339
,P2043 te nerature.

2B"

24590-HLW- Melter 2 TBD TF-2340 TI- TBD TBD TBD JBD ^
M6-HMP- z_

efractor 2340 -
I'20a temnerature,

East wal1. 9"

24590-Hi W- e t MD E-2341 TI- TBp TBD T 3:B ,
M6-HIviP- refractorv 23-4I
P299^ temnerature,

East=wall. -3"

24590-I^ W- elte TBD
TW

TBD TBD
M6-IIMP- acto 11-2342 TI-
'^2034 emnerature. 2342

West wall
45„

24590-HLW- ter 2 T^D TE-2343. TI- ^ TBD ` TB-D TB^ T D^I6_Ii P- e cto 2343
`

P2B1_4_ te nerat„res
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P29-1A
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11

24590-HLW- e 2 TBD TE-2345. TI- TBD TBD TBD TI3D TRID.
M^-FIIyIP- r^fract9 2345
k^0^4 temnerature.

West wa11. 9"

24590-HLW- Melter 2 TBD TE-2346. TI= T13D B^ TBD TBD TBD
M^' efr c 2346
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24590-HLW- Melter l ^ ^ TBD ^D TBD TBD TBD
6-M^' 1^ TT-0920A _
P9444 temnerature TI-0920A

24590-HLW- Melter 7'^D T-BIZ TBD TBD TBD
M6M^' lpe^uun TI-0920B

. . -

P0Q04 temnerature.

52!

-`
_.:

4 + t

24590-HLW- Melter TBD TE-0920C. ^. . TBD TBD TED TBD
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24590-HLW- . MeIY_er1 TBD TE-920D TBD . TBD - TBp MD TBD
M61•IMP- e u
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2OD
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U004 temperature.
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24590-AT.W- Me er 1 TBD TY-0920. TI- TBD TBij BD ^^. JBD
M6-iTiv1P- enum 0920
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j
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PQQtL8 1^_1 6B '
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1

2

3

4

5

6

7

8

9

10
11

Table IIL10.J.D. - Maximum Feed-rates to HLW Vitrification System (RESERVED)

Y ry;. i

Description ofWaste Shakedown I and Post Shakedown 2 and Demonstration
Demonstration lest ' Test

Dangerous and Mixed Waste Feed ';
Rafe

AshFeed Rate

Total Chlonne(Chlonde Feed Rate a. ^
r..

Total Metal Feedrates 'Ot

`t-

„^ ^ . ^ ^' , :S , ... ,

, ^ , , ^ r F , •:, ^• ^ , ,^ ...; : rl,.
Table IIt l0 d:E. ^ HLW Vrtrification Svstem' Estimated Emission Rates (RESERVED)

Tab1eIIL10..T.F.':-HLWVitriScationSystem,WasteFeed:.Cut-o,ffParametei•s*(RESERVED)

Subsystem Instrument Tag ` Parameter Setpomts Dunng Setpoints During
TDesignatiou Numtiei Description =Shakedown 1and Shakedown 2 and

Post,., , Demonstration ;;
Demonstration Test

Test r.-
,

>rmitSectiori IIIa0:C:1 .'

Fthe`'constituent (e.g, metals,ash, and
emiit
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2 IQ.10.K HLW Vitrification System-Long Term NLscellaneous Thermal Treatment Unit

3 For purposes "ofPeinut Sectio"n IIt 10 K;where reference is made to WAC 173-303-640,
4 the following substitutions apply , substitute tfieterms `93I,W Vitrification System" for
5 "tank system(s)," "sub-system(s)" for "tank(s)," "sub-system equipment" for "ancillary
6 equipment," and "sub-system(s) or sub-system equipment of'a HI:W Vitrification
7 System" for "component(s)," in accordance with WAC 173-303-680:

8 III_ 10.K.1 Requirements For FILW Vitrification System Beginning Normal Operation

9
10
11
12
13
14
15
16
17
18

19
20

21

22

23

24

25
.26
27
28

29

30

31

32

33

34

35

36

37

38

39

40

Prior to commencingnormal operations provided in Peimit Section III.10.K , all
requirements in Permit Section II1.10.J shall will have been met bythe Pennittees and,,., „
approved by Ecology, including the following The HLW Vitr^ca.tiori System `^ _
Demonstration Test results and the revised Final Risk'A

_
ssessmentprovided for in Permit

Conditions III.10.C.11.c . or d. and Permit Section 111. 10J; shall:_will have been evaluated"
and approved byEcology;Permit-Tables DI:10.K:D andFas approved/modified
pursuant to Permit Condition III.10:15 she^ill have been completed, submitted and
approyed pursuant'to Permit Condition IlL10.J3.d . and Permit Table I1.10:K.E, as
approved/modified pursuant to Permit Condition III.10.J.5 slutll will have been
completed, submitted and approved pursuant to Permit Conditions III.10.C.11.c . or d.

IIL 10 K l.a. , Construction and Mamtenance [WAC 173 303 a 640 in accordance withWAC 173.-303-LL
.,..:,.

680(2) and (3), and:WACI73=303 3401

III.10 K 1 a i,,. The Permittees shall will maintam the design and construction of the HLW VitrificationN. ^... _
Systam as specified in Permrt Condihon 11II 101C 1, Operating Unit 10;Chapter 4.0 of

this Perniit, and Operating Unit 10, Appendices 10.1 through 10.17 of this Permit, as
approved ursuant to PermitConditions 1II.10.L5:a i throupursuant gh'd and III:10.J.5.£

III.10.K.1.a.ii. The Permittees shall will maintainthe design and consti'uction of all containment systems
for the HLWVitrification' System as specified in Operating Unit 10, Chapter4.0 ofthis
Permit, and Operating Unit 10, Appendices 10.2 and 10_4 through 10.14 ofthis Permit, as
approved pursuant to Permit Conditions III.10.J.5.a. through d.

II1.10.K 1.a.iii: , Modifications to approveddesign, plaus,+ and specifications in Operating Unit 10; of this

.x < Permit; for the HLWVitrification System shall wIllbe allowed only in accordance.with
^.

. , .
,Permit Condrlhons lII 10.C2.e. and f, or'. IILl0.C.2:e , 1I110.G.9:d , e; and h.

i III.10 K.1'.a.iv. The Permitteessl^ell will ensure all certifications required by specialists (e.g.,
independent, qualified; registered professional engineer; registered, professional
engmeer, indeQendent corrosion expert; indePendent, qualified installation inspector,
installation inspector; etc.) use the following statement or equivalent pursuant to Permit
Condition 1II.10.C.10 :

"1
._.
ert

_: . . ,. _ . . .. _ . _ _. .
, (Ins Name) have (choose one or more of the following: overseen, supervised,

Viuvication system or
My duties were: (e.g., : for

ng(s)),;
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

of those individuals immediately re
the.informationis true, acctiuate; at
penaltnes for• submitting false infon
imprisonment'.'

III'.10 K 1 a.v 1 he Pernuttees slisll ^1ll ensure pe
HLW Vifnfication System listed in
nuranant to Pcr"init ('ondiftdn 10

. s ,

and certified, whichever is later.

1II.10 K 1 a.'i The Peimittees sliell wt11 ad'dress F
S^stem mtegrrty, assessmenfs'speei,-
descriptton ofthe mtegnty assessn
Permtt; as approved pwrsu^ to PMe

> c . ^. • , :
III.10:K.l.a.vii. All process monitors(instruinenta.2

approved/modified punuant to.^ei
•. - be, equipped with operational alarn

limits specified in Permit Table III

II1.10.K.I.a:viii.The: Permitteesskall yd 11 installan
'monitostruments; as specified
appmved/modified pufisuant to Per
abcordance with Opet•ating: Unit, l(
approved pursuant to P.ermit-Cond

- the ventingpiping; etc.), a§required by the. °s, ::
.C;1^73-303-640(3) (applicable paragraphs
^AG.173-303-680.

Tsonally exaniued and aut familiar with the

all attachments and tfiat; based on my inquiry
for obtaining the information, I believe that

;te.-,I am; aware that there are, significant
tcluding thepossibil"i,ty of fine and

,•^-:.. .,
eentv assessments are conducted on the

cordance with
llowing the
Unit 10,

10.J.5.e.i. and
the WTP Unit
a is complete

fication
following the
Dter 6.0 of this

31e 11C:1u.K.r as
and 1II.10:J3:d:v., sha will
x• imminent deviation from the

(cdetectio'n system
.Gand3lI:lOtK.F as
and IIl.1D.J3.d.v ., in
and 10;14.ofthis Permit, as

III.10.K 1 a:iic No dangerous and/or muxed'waste shall ^ltbe tt•eated in the HLW Vitiification System
unless the operating coiuchhons, spect#ied udder^e^nut Condihon IIL10.K.I.c . are

oomplied

1II.10 K:l.a.x: The Permittees shall.^ll not place dangerous,and/or, mixed waste, treatment reagents, or
other materials in the BLW VitrifioatCon System_if these substances could cause the sub-

system, sub-system equipment, or the containment system to rupture, leak, corrode, or
othercvise fatl [WAC 1 73 303 640(5),^'a), m accordance vvitlx WAC 173-303-680(2)].
Tlus condttion is not applicableto corrosi&'of Ii1ry,W Vitrificat<on System sub-system orsy.
suU- stem eqmpment itbafare expected to be,ieplaced as part ofnotvialoperafions (e.g.,

melter):
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21
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23

24
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26
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33
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37
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43

III.10.K.1:a:xi. The.Permittees s$all xill operate the HI
overflows using the description of contti
303-640(5)(b), described iniPeCon<
ApPendix 10,18 ofthis Perpiit,as appro:
[WAC 173 303,640(5)(b), in accordanci

VI I

303 806(4)(c)^m)l•,

1II.10.K.l:a.xii. For routinely non-acces'sible HLW Vitri
Operating Unit 10; Chapter4t0 ofthis.P4
II1.10.J.5.e.vi ., the Pemuttees shall wi11 i

IIIaO K l a.xi

and the public of th'e'ma
HLW VitrificationSysti
WAC 173-303-680(2)].

IIIaO.K.l.a.xi`

III.10.J.5.e.v. [WAC 1
173=303-640(6); in act
806(4)(i)(i)(B); and W

,-::
.III.10.K.1.axv. The Permittees must ii

System or secondaryc
to be "unfit for use as

on System to prevent spills and
;es as3equired under WAC 173-
S and Operating Unit 10,
to Permit Condition III.10.J.5.e .
73 303 680(2) aud(3),WAC-173-

.
n sub-system's, as'specified in
ted pursuant to Permit Condition

identifies the
personnel,
treated in the

ans petsonnel aze unable to enter these areas while waste is
173 303 640(5)(dIm ac-yordance withWAC 173-303-

.

System sub systemsnot addressed in Permit Condi6on.
sliall wi11"inazJ( all'these HLW Vitrification Systemsub-

3/or mn[ed waste vinth7abelsorsigns to tdentify the waste
thon System sub sysiems The labels, or signs, must be
fifiy(50) feet,'aiid"must bear a legend which identifies the
iately`warns;eiriployees; emergency response personnel,
c(s) associa£ed with thexwaste being stored*or treated in the
-systems [WAC 173:^-303-640(5)(d); in accordance with

e that the secondary'cohtainment systems'for the HLW
us listed' in Permit Tables IIIa O.K.A andIII,10.K.B as
Permit Condition 1II:10.J.5 are free of cracks or gaps to
:rous andlor miiced waste or accumulated liquid out of the
; of surface water atany time during the use of the HLW
ns Any indication that a crack or gap may exist in the
be inveshgated and re^a^ in accordance with'Operating
s Permif;'as approved pursuant'to Permit Condition
640(4)(b)(i), WAC 173-303-640(4)(e)(i)(C), and WAC
with WAC 173-303=680(2) and (3), WAC 173-303-
303-320]:a,

1y and safely remove from servtce any, HLW Vitrification
;nt svstem which throu^h an inteeiitv assessment is found

II1.10.K.1.a.a•vu.A througn L, ana r. t ne artectea ru,w v ttnncanon.aystem or
secondary containment system must be either repaired or closed in accordance with

•>

^,,,^^
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Permit Condition 1II_10,:K:1.a.xvii ;E; [WAC 173-303-640(7)(e) and (f) and WAC 173-
503=640(8), in accordance.witlt WAC 173-303=680(3)j.;

,.. ..r . _-. , ..,. . _ . „_,.

IIIab'.JStv ;'§§^1l&beu
portions of containment systE
PermitTables': IIL 10. Se Aan,
Condition II1:10iJ.5 (conereb
WAC173-303-640(4)(e)(i), i
oonstruction ioints; shal'Te^ll
accordance with WAC 173
danggrous and/or muced wa
following perforntance stau

A.:;The;coating must s'calf
avenuesthrouQh which

B.. ,r

C:

III.10SC 1 a.icvii.Thi

:in.

Vitrification
approved/mc
Insvection Sc

pursuant to

dg Uni,t 10, Appeiidices 10.4, 10.5, 10.7,
d pursuant to PermitCondition
ncrete containment systems and'ooncrete
itrifioation Sys[emsnb-systems listed in
toved%modified pursuantto Permit
ns tliatdo not have a liner, pursuant to

WAO 173-303-680(2), and have

uts of.WAC 1734303-640(4)(e)(ii)(C), in
:ting shell gill prevent migration of any

All coatingg shall will meet the

,e such that no cracks, seams, or other

s tluclmessand strength to withstand the normal
somel.withiri the given area such that degradation or
orJining'caa be identified and remedied before
tould migrate froiti tlie;§ystem; and

Svith the dangerohs and%r mixed waste, treatment

^^ ^ +°...
iaged i^nthe contamuleitt system [WAC 173-303-
with WAC 173 30S"680(2) and (3), and WAC 173-
^tt,

sacond'ary coatawment systems°for the HLW
ted in PermitTables 10 K.Aand II1.10.KB as
Iit Condition III 10.J:5 r, in accordance with the
erating Unit10; Chapter 6.0 ofthis Permit, as

ions II110.J.5:e.i . and II1:10:C:5 c., and take the
f danperous and/or mixed waste is detected in these,,

806(4xixi)^))=

. A. Immediately, and safely, stop theflow of dangerous and/or mixed waste into the

ALW Vitrification System sub=systems oi-secondary containment system.

$: De`termine the sowrce of the dangerous and/or m^xed waste

C. Remove the dangerous and/or mixedwaste from the contamment area in accordance
with WAC 173-303-680(2) and (3), as specified in WAC 173-303-640(7)(b). The

dangerous and/or mixed waste removed from containment areas of the HLW
Vitrification System eha)1 will be, at aminimum, managed as mixed waste.
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1 D. Ifthe causeofthe release wasa spilI that has:not damaged the integrity of the HLW
2 Vitrification System sub-system,,the Permittees may return the HLW Vitrification
3 System sub system to segv,ice m accordance with WAC 173 303 680(2) and (3), as
4 specified m WAC 173 303 640(7)(e)(u) I^tsuch case, tlie Permittees shall_mvalitake.
5 action to ensure the mcident that caused the dangerous and/or mixed waste to enter
6 the oontamment systern will not reoccur

7 E. If the source ofthe dangerous`arid/or mixed waste is d'etermined to be a leak in from
8 the primary HLW Vitrificatioa System intothe secondar'y` containment system, or the
9 system isunfit for u'se a"sdetermined through an integrity assessment'or other
10 inspection, the Permitteesshall will eomp)y,with the requirements ofWAC 173-303-
11 640(7) and take the followmg acfioris.

12 1. Closetfie HLWVrtrificatioa System suli system follow^ag procedures in
13 WAC 173-303-640(7)(e)(i), m accoidaricewith WAC 113-303-680, and
14 OperatingUnit40, Chapter:'11.0 ofthis P.enmit'as approved pursuant to
15 Permit Condition;II1:10.C.8? :or

16 r...2< Repairandre=certify..(iuaccordancewith•WAC173-303'-810(13)(a),as
17 modified pursuant to.Permib.Condition II1.10.K, la.iii .)Yhe HLW
18 Vitrificatiori System in'accordance withOperating Unitcl0, Appendix 10.18
19 oftlus Permit .as appruved pursuant to PermitCondition II1. 1 0.J:5.e.v.,
20 beforethe HLWVrtnfication System is placed back mto service [WAC 173-
2121 303-640(nCe}(ui) and WAC_ 173 303 640(7)(t), in accordance with WAC
22 173 303 680]

2,7
i , . .. . . . ^_. ., ,... . ..

23 F. The Permittees shall will document in the operatmg record actions/procedures taken
24 to comply with A through E above, as specified in WAC 173 303-640(6)(d), in
25 acoordance wAC 173 3b3 680(2) and (3)'

26 G. . In accordance wrth.WAC 1735 3 03-680(2) and (3), the Pennittees shek will notify and
27 aeportreleasesto tlie envi;onment to Ecolo^as spebified in WAC' 173-303-
28 640(7)(d):

29 III.10 K 1 a.xviiu If liquids (e g, danggqus andCor m^.`zed waste, leaks and spills, Vrecigitation, fre water,
30 hqmds from damaged or broken pipes) cannot be removed from thg secondary
31 containment systemwrthin twenty-four (24) hours; Ecology will be verbally notified
32 within twenty-four (24) hours of discovery. The notification`5ha11^illprovide the
33 information in A, B, and. C; listed below:. The Peimittees shell ,^ill provide Ecology with
34 a cvritten demonstration within seven (7) business`days, identifying at a minimum [WAC
35 173-303-640(4)(c)(iv) and WAC 173-303-640(7)(b)(ii), in accordance with WAC 173-
36 303-680(3) and WAC 173-303-806(4)(i)(i)(B)];

37 , A. Reasons for delayed removal

38 B. Measures implemented to'ensure continued protection of human health and the
39 environment;

40 C. Current actions being taken to remove liquids from secondary containment.
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1 1II.10.K.1:a.xix.Allair pollutiort control'devices and capture sy"stems in the FII.W Vitrification System
2 ehs4l ^t'll be mainfainedl and operated at all times in amanaer so as to minimize the
3 endssions of air contaminants and to-m,mm,ze,process upsets Procedures forensurmg ;,
4 thatthe air pollution coiatrql devices;and capture systems in the FII VV Vrtrificatton

,_..

5 System are proper]y op.;rated and maintairied so as to rri;nim,ze the emission of air
6 eontaminants and process upsets shall will be established.

7 III 10 K.l.a:xx In all future narrative peXmit subuuttals, the Permtttees s&ll ^ ill uiclude HI.W
S Vitrification sub-systeni names with the suli-systenr designahori.,^> ,.. .
9 III.10.K.l.a,xxt For any portion ofthe Hi.W Vitrification System which has the potenthalfor formation

s'the Permittees s^kl g111 operate the po to10 and accumulahon of ^iy rtioadrogen
^ ^F 1

il mamtarn hydrogen leve IsTielow the 1og er explosLve Imut [WAC 173 303 815(2)(bXii)].

12 III.lO K 1.a.xxii.For each HLW Vitrificatiod Systemsdb-syst8m holdiing'dange#ous waste which are
13 acutely or chronically toxac by mhalatton, the Permittees slrall ^It operate the systerg to-

14 prevent escape ofvapors, f^tmes, or 9the r@missions into tfie ait Vt^C 173-303 .

15 806(4)(i)(i)^B) and WAC 173 303-6^(1(5)(e) m°accordauce with WAC 173-303-680].

16 III.10.K:1.b; Perfoiiiiande Standard,

17 lII 10 K.1 b.i The HLW Vitrification System must achieve a tdestruction` and removal effioiency (DRE)
18 rof99.99%forahaprm,ipal!organic;dangerou`s.constituents(PODCs)aistedbelow[40

19 EFR=§63:1203(exl)and.40CFR-§63:1203(cx2), uiaccordance.wiNrWAC 173-303-

20 680(2)].

21 RESERVED
"'JI S lV l G ii 6 lirO y ..

22 DR^`in tlns Permit Cendition skall ^1T be caloulated in acaordance with the formula

23 given beloiv:

24
...

x DRFr[1^Wuut^Wm)] x 100%
:;. x r .. .. ...

25 Where

26 W;^^iass feed rate of one principal,orgama dangetous constituent (PODC) in a waste

27 feedstream; arid' ,. ;^ . "
28 W,,f=mass emission rate of the same QODC present in exhaust emissions prior to release

29 to theatmosphere

30 I1T.10.K.1:;b.ii. Particulatemattei emissions from the HLW Vitrifieation System shall will not exceed 34
31 mg/dscm (0.015 grains/dscf) [40 CFR§63:1203(b)(7); inaccordancewith WAC 173-
32 303-680(2)];

33 I1I.10.K.l.b.iii. Hydrochloric acid and chlorine gas emissions from the HLW Vitrification System sliall

34 ^^11 not exceed 21 ppmw; combined [40 CFR §63.1203(b)(6), in accordance with WAC

35 -173-303-680(2)]i`

36 III.10 IC l.b:iv Dioxm and Furan TE Q emissions from the HLW Vithficalion System skallwill not

37 eicceed 0.2nanogTam4 (ng)Idscm [40 CFR§63.1203(b)(1) in accordanoe with WAC 173-
38 303-680(2)];
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III.10.K.lib.v. Mercu•ry emissions from the HLWVitrification System ska11 will not excecd 45 µg/dscm
[40 CFR §63.1203(b)(2), in.accordance with WAC>173-303-680(2)1;

III:10 K.l.b.vi: Leadand cadmmm emissions from the HLW Vrtrificat[on System s1u^gll not exceed
120 µg/dsbm, combiaed74Q CFR 63`1203(b)(3);in acoordance wrthWAC 173-303-
680(2)]

II1.10.K.1.b.vii. Arsenic
will`no9
WAC 1

DI.10 K` 1 b:viii Carbon
exceed
measuri
§63^12(

III:10 K I b^xHydroc
' per mill,^. >.x.c
by the
Permit).
wnth W

III.10 K.1.b.x: If the ei
Permit'

dry basis and

the Pemrittees.
and WAC 173

A Verbally n

itrification System shEill
), in accordance witlh

ystem skali ^i11 not
orlmg average (as

C17

B. Submit to Ecology additional risk information to mdicate ,that the in
impact is off-set by decreased emission impactfrom one or;more od
expected to be emitted at the same time, and/or investigate the causi
the,exceedence of the emission rate( and submit a report of the in)

exceed 10 parts
Sd and recorded
Fed by this
n accordance

crates listed in
Y:C:11.c . or d:,
80(2) and (3),

of exceeding

sed emissions
tuents
i impaot of
gation
nR the

emission rate(s); and

^ C. Based on the notification .. ^ ^ . ^and anyaddrtional information, Ecology inay submit
aoyide, in writing, direction to the Permittees to stop dangerous and7or mixed waste

'feed to the HLWVitrificatioa System and/or to'submit a revised Demonstration Test
Plan as apermit modification pursuant to Pemut Conditions II1.10.C:2.e . and _f., or
III.10.C.2.Q . The revised Demonstration Test Plan must include substantive changes
to prevent failure from reoccumng.

The emission limitsspecified in Peimit Condihons: IlL lO.Ka.b.i . through x. above, shall
will bemet for the HLW Vitrification System by.limiting feed'rates as specified in Permit
Tables II1:10 K.D and III 10.K.F as approved/modified purspant to Permit Condition
III 10 J 5 and III 10.J 3 d.'v., compliance with operaung conditions specified in Permit

as propane [40
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1 Condition II1.10:K l.c; (ziccept as specified in Permit Condition III.10.K; l.b.xii ), and

2 compliancewithPermitCondition IILl0.K1.b.xi _ -

3 1I1.10.K l:b.xi.. Treahnent effectivenes^ feed-rates; and operatingsates for dangerous and/or mixed waste
4 management units coritained in the IiLW. Building; but not included in Permit Table
5 1II:10:K.A as approved/modified pursnant to;Permit Condition' II1;10.J:5 ; shakl will be as
6 specified in Permit Secl,ions IIIa 0.D',; III l0 E:IIL10.F and consistentrwith the

7 assumptibns andbasis which"are reflected in Operating Unit 10, Appendix 6.3.1 of this

8 Pennit; as appioved pusaant "tc Permit ConditioiiSQ:>10,C:11.b . For the purposes of this

9 permit condition, Operitirig.Unit l0, Appendiix 6.3:1 's?aR will be superceded by

10 Appendix 6 4 1 upon its approval pursuant to eitherPermit Conditions 1II.l0.C.11 c. or d

11 [ WAC 173 303-680(2) and (^), and VJAG^ I73'303 815(2)(bxii)]. ;

12 III.10.K 1:h.xii. Compliance with the ope'ra.tmg conditions specified in Permit Condition III.lO.K l.c.,

13 ;•": =r shall will be regarded as compliance.witlt the required performa.nce standards identified

14 in Permit Conditions III` 10:K: Lb.i. tlitough x ;>Flowever; if it isdetemiined that during

15 the effective period of this Permit that compliance with the operating conditions in Permit
16 Condition III.lO.K 1 c is not sufficient to ensure comphance with the performance ..:.r.^ ^,. .. ;,
17 standards s

11
d ough x tte Penrut may bed Prt Conihons III 10.K1bi thr ^pecifie m erm

18 modified revoked, or ieissued pursuant to Pexmit Conditions 19. 10.C .2 e'. and _f., or

19 II^10"C2e
.. . . i a . t . . r A. . . .. . . . .

20 11I.10.K1.c. Operating Conditions (WAC-303-670(6); in accordance with WAC 173 -303-680(2)and
21 (3)] • `. . . .e'` a4:, , 3 4 . . ... n . .,

22 .The Pernnttees§Q will operate the,I3LRt Vitrification System in`accotdance with
-77

23 Operating Unit. T0, Cti3pter 4.Q ofthis Permit;' as updatedpursnaut to Permit Condition
24 III.10:7 5 e:vi . Operating Umt 10, ^Append^x"10:1& of this Permit, a5 approved pursuant
25 to Permrt Conditions J5.e . and _f.; aiid Operatingilnit 10;`Appendix 10.15 of this
26 Perniit as approved'piusuant to Pemuf CondonIIl.10:7:5.f:; eiicept as modified
27 pursuant to Permit Conditions III.10:73' IlI.10'.K l.b.x:, IIL 10.K;1.b.xii : III.10'.K.l .h.,
28 andinaccordancewithanil.thefollowzng. : x

29 I1I.10 K 1 c.i The Permittees sasllM4 operate the EiLW Vitriffcation System m oider to maintain the
30 systems and process pararueters luted' m Permtt:l ables III:10 KC and IIL lO.KF as
31 approved/modified piusuant to Pernut Conditions III.10.7:5 ^nd IILJ:3.d v., within the
32 'set-points specified in Permit Table III.10.K:F:" ;•

33 1II.10.K l..c.ii. The Permittees shall 'will oper"ate theAWFCO: systems;specified in Permit Table
34 III.l0.K.F as approved/modif`ied pursuant ta )?ernntCond'itions 1II:10.7.5 and III.J.3.d.v .,
35 to automa'tically cut off and/or lock=out the dangerous andlor mixedwaste feed to BLW
36 'Vitrification System when themonitored operating conditions deviate from the set-points
37 s ified inPermit Table III.10 K.F :.:..- ;:..: ,.^... . , ,.,.:• ,. .

38 1II.10.K l:c.iii. The Permittees s̀hall ssalloperate the AWFCO systems, specifed in Permit Table

39 IIF:10:KF. as appr'oved/modified puisparit to Permit Conditions Itlt 10:J.5 and 1II.J.3.d.v.,
40 to automatically cut-off and/or lock=out'the dangerous and/or mized waste feed to HLW
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Vitrification System when all instruments specified onPernut Tab1eIlI:10.LF for
measuring the monitored parameters fails or exceeds its span value.

IIIa0.K1:c.iv::.The Permittees shall will operate the AWF:CO "systems; specified in Permit Table
IIIaO:K.F` as approved/modified putsuantto'Peimit Conditions III:10J:5 and III.J.3.d.v .,

. to automatieallg;cut-off and/or lock out the dangerous andLor mixed 'waste feed to the
HLWVitrifiCation System wfien any portion of tbe HI,Wv.Vitrification• System is
bypassed. Theterms"bypassed'.'and"bypas"s.event".as.usadinPennit;Sections III.10.J
and K'shaHwall mean if any'portion ofthe HLW Vitrification System is bypassed so that
gases are not treated "as during the Demonstration Test.

III:10 K.1 e.v: In theevent of a malfunchori`of tlie AWFCO systems Irsted in Permit Table III.10.K.F. as

Perntittees sliell Ball in
feed to the IJT.W Vitril
and/or mixed waste fei

^^ and corrected..' r.:

the waste feed cut-off sequence

III.10.K.1.c.vii. If greater than thirty (30) dange

appzovedfmodif
(60) day period,
(5) calendar day
below. These d;
System,' whethei
points are devial

Y.L VYFIIVYYJJYLL1l1tLLGl^Y

a frequency of one (1) towards the f
Table I1110_K.F from'whichtae'sei,: .. ^Ij
A. The parameter(s) that deviated,l

B. The magnitude, dates, and durat

C. Results ofthe inveshgahon. of tf

D. Corrective measures taken to mi

III.lO.K.l.c.viii.If greater than thirty (30) dangerous
HI,W Vitrification System occur dui
approved/modified pursuant to Pern
thirty (30) dayperiod, the Permittee:
submitted pursuant to Permit Condit

I III.J:3.d:b ., the
vusand/ot mixed waste

in not "r`estart the dangerous
tion:has been identified

fthe dangerous and/or mixed waste feed to the
atmg condihons devrate from the limits
i., unless the'deviahon automatically activates
in Permit Conditions III 10.K_ iii., and/or

)r mixed waste feed cut-off, combined, to the
eviationsfrom Permit Table Iff:10;K.F as
nditions' III.lO.JS and III.J:3;d v., within a sixty
>ubmrt a written'repott to Ecology within five
ceedence'includingthe information specified
ste feed cut-offs to the HL,WVitrification
ly activated, are counted ifthe specified set-
and/or mixed waste and wasteresidues
ification System A cascade event is counted at
aste feed;cut offparameter, specifiedon Peimit

in Permit Tab1e IIL 10.K.F ;

finne' and

iste feed cut-off coinbined, to the
om Permit Table IlI10.K.F: as
10:J.5 and III.J.3.d:v ., within a

it the written repoit required to be
vii. to^ Ecoloav. on the fnst business
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I day followingthe thirty-first exceedence.^ These dangerous andlor mixedwaste feed cut-;

2 offs to the HLW Vitrificsatioti System;'whetherautomatioally or manually activated, are

3 counted if the specified* set-pomt5 aiq^deviated from while dangerous and/or mixed waste
4 and waste residues contmue to, be processed in the HLW Vitnficattron System A cascade

,t s„ z a r. ^ 3 ^ °. e T tl !, 3 ` y

5 event.is counted af a frequenc^ ofone {1) towart^s the fn'stwaste feed cu-offparauieter,

6 specified on Peimrt Table II^ 1^ KF "om wluch the set pomY is dcviated:
> ie':::>

7 In accordance with WAC 173 303 6$0(2) and (3), the Permittees may not resume
8 dangerous and/or mixed[ waste feed to t$e H> 4V Vrtrificafion Systam uritil thi

s
's written

i ! ,,,y .
9 repoit has been subnitt£ d, aqd

10 A. Ecology has authorized the Permittees„ii 'wntp-^gto resume dangerous and/or mixed
11 waste feed; or

,. .,.. .. ^"s .. ._.. . .^ .. ^ ." <: „3 . .. i' 'r4, , t j t ) . a '-'q^ t . . 3 .t,°a .•

12 B. Ecologyhasinot,-wnthinseven(7)'days,fiotif'iedthe"Permitteesin,wiitingofthe'
13 following :

14 1, • eTliePerrimitteeswritten repoF€ doesnotdocument that the.coirective measures

15 :>. taken"will tniniinize future'exceedances, and;r; <, •>

16 2. The Pernutfees must take furthei coireotive'measures anddocument that
17 fiuth£;rcorrective measures;will minimize future exceedances.

18 IIC.10 K 1 c ix If any porhon ofthe JW WVrtnfieahon System is liypassed wh>Te treatmg dangerous
^s'^'^€^^r^ `

p'%'i,..4"ih^£t > • '^19 and/oruuxed waste, rt':
a„e
^be regarded as non compliance with tliQ operating

20 conditions specified in Femut Couditio:r ^It10:K.1:c . and the'perfoi'manee standards
21 specifiedin Pemut Caztdition 1If l0 K 1.b: ^After such`a bypass' event, the Permittees
22 slrsll ^ill peiformthe folla^ing'actions >a :. s:: ,

23 LY T^Vesdgate the cause ofthe byPass event;

24 S:.iTake"appropriate'correehVemeasuresto m;n,m, future:bypasses;.
%.AF a.+ ` ¢l .^ P ^' Y'd? £a P` ^- u."r '. .

25 C. Record tfie investhgation find^IIgs and coirechve measures in the
tp,
openting record;

26 and

27 D Submit a wntifen rE'port to EcologY withm five (5) days of the bypass'event
,

28 doeumentmg the r^^ulf of the mveshgahon and coFrective measui'es., , . ,. •. . , :: . , „ :. , . ,.

29 III.l0.K.l.c.x. The Permittees ska11 w111 conlrol fugitive emrssions from the HLWVitrifiea.tion System
30 by maintaining the me Iter under negative pressure

31 1II.10 K.1.o.xi Compliance with the operating conditions specified in Permit Condition III.10.K 1 c
32 shalf will be regarded as conphance with the requtred performancestandards identified
33 in Permrt Condri'ion IDf 10 k 1 b However, evidence that compliance with these
34 operabng condrtions L msuffictentto ensure comphancewrth the perfom^ance standards,
35 sks^lljustify'modiitibation; revocation,` or ze=issuaneg'of tlus Permit, in accordance
36 with Pernut Condifions IIIa 0:C:2.e . and _f., or IIC 10 Gj.2.¢.

d37 II1.10 K 1 ^" Inspection Reqwrements [^VAC 173303 680(3)]
ar

'_ . . ,
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I IlI:10.K:1.d.i: •=ThePermittees skall-wi11 inspect the•HLWYitrificationSystem in accordance with the
2 Inspection Schedules in Operating Unit10, Chapteii 6.0 of this Permit; as.modified in
3 accordance-withPermit Condition• IIIa0.C 5.c. ; ` •'` ,

4 III 10 K 1 d u; ' The mspectro n data foi HLW Vitnficairon System sl}ell will be recorded, and the records
5 shafi wa11 be placed in the WTP Unit operating recotd for H1 W Vitrification System, in
6 accordanoe witfi P,ermit Condihod 1)L10C^

,• ,
7 1II.10 K 1 d m; The Permittees sl^! '1111 comply wrtli the mspechon reqmrements specifed in Operating
8. Unit 10; Appen10.15 of this Permit;"as approved pursuant to Pemut Cjondition
9 IlI.10.J.5.£ ; and as modified.by Permit Gondrtions III:10.J.3 11110.K:1a.x .,

10 ; .. III10:K:4.b^.xii :, and II1:10:Ks 1 h.-

11 II1.10.K.1.e. Monitoring Requirements [WAC 173-303-670(5), WAC 173=303`-670(6), WAC 173-
12 303-670(7); and WA(.1Z3'-303-807(2), izaccoidance with WAC 173-303-680(3)]

13 III.10.K.1.e.i. Upon receipt of a written request from Ecology, the Permrttee's shal] will perform
14 sampling:and analysis of the dangerous and/or mixed wa'ste agd exhaust emissions to
15 verify that the opcrating requirements established in the permit achieve the performance
16 standards delineated in this Permit^ ^.
17 III.10.K.1.e.ir. ? The Pernnttees shall' wtll'eomply with the monrtoririg requirements specified in the
18' .,, Operating Unit 10, Appendices 10 2, 10 3, 10 7, 1013, 10.15, and 10.18 of this Permit, as
19 approved j?ursuant to Pemnt Coadrtion III 10 J 5 ancl as modified by Pe,rmitConditions '
20 ' IIT 10 t 3III 10 K 1.^ '; and TII'r10 K 1 tix and^xn" ^^

21 IlI.10.K.1.e.m: The Pemrittees slial£ w^11'oparate, cahbrafe1 and maintam the carbon monoxide and
22 hydrocarbon continuous emission monitois (CEM) `specified in this Permit in accordance
23 with Performance Spec^ficahons 4B and 8A of40 GFR Part,60, Appendix IS, in

..• h^ h4 ^ aFSC'f.• F

24 accordance with Appendix to Subparf EEE of40 CFR Pait 63;' and Operating Unit 10
25 Appendixj0:15'ofthis Per`mit 'as,approued pursuairtto Permit Conditios TII.10.J.5.£ , and
26 as modified by Permrt Conditions III 10 H 3 lII 10 K.1.h., and III 10 K_ l:b.x . and xii.^., .. ^ •. • .^ , 71, 1 . .. .
27 IIr.10.K.1.e.iv. The Permittees shsil will operate, calibrate, and maintain the instruments specified on

III 10.K C and F as approved/modified pursuant to Permit Condifons28 Permit Tables
•29 111 . 10 J 5 and III J 3:d v , m accoidance with Opemting Umt,10, Appendix 10.15 ofthis
30 Permit; as'approved pursuant to Permit Condition III 10:T.5.£ , andasmodified by Permit
31 Conditions IIL 10:7.3; IIL 10.K:1 h.,'aad.TlL 10.K.1.b:)c 'and xii.,'

32 II1.10.K.1.£ Recordkeeping Requiremenls [VVAC 173-303=380 and WAC173-303-680(3)]

33 IIr.10.K 1 f r The Permittees ske11 ^^111 reco'rd and matntam mthcWTP Umtoperatrng record for the
34 FILW Vrtrificahon System, all^monitormg; cahbratton, mamtenance test data, and
35 insPection data comPiled unde theoconditions of this Permi in accordance with Permit

^ t,.>r • .
36 Condltions lII 10 C.4 and 5 as modified iiy Permrt ditionsiii 10 J 3 III.lO.K.1.h .,
37 and III.lO.K 1 b.x . a.nd xu

77

a•^ .i.^
38 IIL10.K.l.f.ii. The Permittees shall will record in the WTP Unit operating record the date, time, and
39 duration of all automahc waste feed'cut-offs and/or' lockouts; including ttie triggering
40 parameters, reason forthe deviation, and recurrence of the incident. The Permittees shall
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1 5yil also'record all incidents of?^wFCO system function failures, including the

2 correotive measiYres-talcento corPect thecondition that caused the failure:

3 III 10 K 1.£in The Pe^ttees s§all will submrt to Bcology an annual report each calendar year within

4 nmet^ (90) days following tlie encl oftfie qear The reporf will include the following
5 mform atzon

6 A: - Total dangerous andlor mixed waste feedprocessing time for the HLW Vitrification
7 System, °.

11
8 B. Date/Tima'of all'FD WVitrifibation Systemst^Rups and shutdowns;

9 C. Datell,'ims/Duration/Cause/Correcthve Action taken for all HLW Vitrification System

10 skutdownsbau$ed by ma^functtod of artfieryprocess or controlequipment; and

11 D, D'ate/ I ime/Durahpn/Cause/Corrective Actiou taken for. all instances of dangerous

12 aniitor mixecL^Vaste feed cut off due todevia;ionS from Permit Table III.lO.K F as
13 approved/modifi,ed pn?'suaut teI Peimit.Coiiditions. III:10:J.5 and III.10J.3.d.v .

14 Il10 K.1 fW Tha zrmittees sl^allzw111 subuut ao annual repoit to}Ee61og}; each calendar year within

15 nmety(90)dayafolloAin&theend ofthe year of allquarterlj% CEM Calibtation Error and

16 Anniial CE1^Performanc,e Specification Test§ condncted'iif accordance with Permit
^r ,as•h °'"v3. .

17 COrtdlbOn IlI`aO.K 1 e ^:^.' ., r _

18 IIL10K.1 g. Closure
,q 3^)

19 ,JhePernnttees:sksll xi11 closg the HI;W,Vitrificatton System in,accordance with%
20 Operating LTnit 10, Chapter 11.0 of this Permif as approved pursuant to Permit Condition
21 111. 10.C. 8

22 IIL10 K l h., Penodic Ernissiort Re i esting Reqwrements ^AC 173 303 670(5),;WAC 173-303-
23 670(7); and Wt^C 17^ 303,-8Q7(2), m_-accordance withW[jC 173-303-680(2) and (3)]

24 II1.10.K.1.h.i. Dioxin and Furan Emission Testing

25 A Withm eighteen ( 18) months of commencllL'g operahon pursuant to Permit Section
26 I1T.10 K the Pemxittees"shell ^11submit to Ecology for approval; a Dioxin and Furan
27 ' Emission Test Pla n (DFETP) fdr the perfo ''rniance of emission testing ofthe HI.W
28 Vitnfication System gases fOW dioxm and fiitans durmg rm21 Operating

4 ^ ( n 5 F S '^ 5, -, `14' 6
29 Condrtions' as a permi4 modification m accordance with Permit Conditions

1-1
e and f The' DFE I]'st^ll clude all e(ements agplicable to dioxin30 IlI:10` C 2

31 and furan emission testmg ^ncluded m the "Freviously Approved Demonstration Test
32 Plan ' apphcable ]r^'A ^iromulgated test methods and rocedures in effect at the time

33 ofthe submittal and roected'commeiicement and com lehon`dates for dioxin andP J P
34 furan emission tost "No'imal Operatutg Co ddihons" skall will be defined for the
35 purposes ofthis pi rmif couditionas follo

ar

36 1. Carbon monoxide emissions, dangerous and/or mixed waste feed-rate, and
37 automatic waste feed cut`offparanietersspecified on Per`mit Table III.10.K.F
38 (a§ approved/riiodified pursuanf fo Penmi CondrtionS lII_10.J.5 and
39 III.10 J 3 d v); that w`ete estalibsfiedto mamtain compliance with Permit
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Condifion. II1.10:K.1.b.iv :; as specified in Operating Unit10, Appendix 10.15
ofthis Permit (as approved pursuant to Permit Condition 1II.10.J.3.d . and in
accordance with III.lO.K.l .b xu and III 10.K.l.c.xi .) a;e held within the
range
poi

ofthe average value ober the previous twelve (12) months and the set-
nt value spcced'on Permit Tab1e III I O.IK.F:` The aqeiage value is

defined as the sum ofthe rolling average values recorded ovei the previous
twelve

(12)

months dividedby the number. of rolling a^etages recorded
during that time. The averagevalue shall Ball not include calibration data,
malfonchon data, and data obtamed,when not processing dangerous and/or
mixed waste; arid`

2. Feed rate of inetals, ash, and ch1orme%hlonde are held within the range of
^the a^erage'valover theprevious tcvelve (12) inonthsand the set-point

value specified`oa Peirait^Table II1.10:K.D (asapproved/modified pursuant
to Permit Conditions IIT;10:7:5 and III:10:J.3.d.v)Feed-rate of organics as
measured by=TOC'areheld zvithiri the range'oftli'e averaQe.value over the
previ`;..
rollin
by'ttis

B.

and/or mixed waste:

urposes of this perm
Plan"•:i`s defined`to'ii

Condition

nonthsded
'he average
dangerous

it Condition, the 'Previously Approved Demonstrattori

iclude the Demoustrafion Tesf Plari appioved pursuant to

5.£ + ;,^^
4

>logy's approval ofthe DFETP, or within thirty-one (31)
3tion pur`suant fo Permit Sebtion IlIi 10•K. whichever is =
1 implemenCthe DFETP appioved puisuant to Permit.

test

xi test as a permit
id f. at twenty-four
)ursuantto Permit
intervals from the
mittees ehall will
: (31) months from
r (60) days ofthe
ie duration ofthis

40 D
41
42

The Permittees s)mll w111. submrt a summary of operating data collected pursuant to
the DFETPs m accordance wrth Permit Condithqns III 10.K.1.h.i.A and C to Ecology
upon completiop ofthe tests Tha Penmttees sliall will snbmit to Ecology the
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1 complete test reporli within ninety (90) "calendar daysof completion of the testing.

2 The testrcports; shall'^i(I be certified as specified in WAC 173-303-807(8), in

3 accordancewrthWt^C 173 303 680(2) and(3),.,. ,

4 E; Ifany calculations ortesting results collected pursuant to the DFETPs in accordance

5 with Permit Conditions III 10.K.111A and C show that one or more of the

6 performance standards hste^ in 1'ermit Condthon III I Q IK l.b:; with the exception of
7 1'^rmzt Conditron 10 K 1 b.x forthe HLW Vttrifcation System were not met
8 diitingthe eissiontes^tthê enrttees ske^l mll pe?form the following actions:

9 ' 1:; Iinaiediate[y "stop dangerous andloizmixed waste feed to the HLW
10 Vitrification System under the mode of operation that resulted in not meeting
11 the perfomoance standard(s)

12 2 Verhally notify Eealogy within twenty-four.(24) hours of discovery ofnot

13 meetnigthe performanec'standard(s) as'specified in Permit Condition LE.21.

14 3 Tnvestiga^ tfie cause of the faifure "and submit a of the investigation^eport
15 findings ta Ecolo witliin ffteen (15) c^ays ofdiscovery ofnot meeting the

16 performance d(s). J

17 4. Submit to Ecologywithin fifteen ( 15) days of discovery of not meeting the 21,
18 performance standard(s) documentatioit supporting a mode ofoperation
19 where all performance standards listed in Permit Condition IILK.1.b , with ,,
20 the exception of Permit Condttion III 10.1&:b:i, for tjteliI:W Vit'"rificafion'
21 System.were met during the demonstiaYion test if anysuch mode was
22 demonsirated, ::

23 5 Basd on'the information providedto Ecologx by the Pemittees, pursuant to
24 Per^t Cemditions II110.K.1 h i E.1. through 4 above, and any additional
25 mformation Ecology may 'st^t '^nrov^de in wntmg direction to the

26 Perauttee s to stop rdangeious anSor mnced wasts feed16 the I3LW
27 VitrificaUon System and/or amend the node of operahonthe Permittees are
28 allowed to continue operations priot to Ecology aQproval of the revised

'"
29 Denionshahon Test PlanPursuantfo Permtt Condrtton tQ.10. K.1.hi.E.6.

30 6.' . Su6mif ta Ecology withiu one hundred and twenty (120) days of discoveryof
31 not meeting the performance standard(s) arevised Demonstration Test Plan
32 requestingapproval to retest as a permit modification pursuant to Permit
33 Conditrons IIT 10 C 2 e and f The revised Demonstration Test Plan must

34 mclude subshantrve changes to p;event failure fiam reoccurring reflecting
35 perFormaace under operahng condihons, representative of the extreme range
36 ofnormal conditions, and include revisions toPermit Tables III.10.K.D and
37

. . .
F.

38 F. If any calculations or testing results collected pursuant to the DFETPs in accordance
39 with Permit Conditions IIL 10.I^

^
I h i.Aand C show that any emission rate for any

40 constituent listed inPermit Table III 10 asapproved/modified pursuant to
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1 Permit Conditions 1IL10:C.11.c . or d., is exceeded for ldT.W Vitrification System
2 during the emission test; the Permittees shal}:will perform the following actions:

3 1. Verbally notify Ecology witfiin twenty four (24) hours o£the discovery of
4 exceeding the emi"ssion rate(s) as specified in Permit Condition LE.21;

5 2. Submit to Ecologyaddrtronal risk mformahon to mdtcate that the increased
6 emtssions impacfis off set ny decreased emission nnpacf from one or more
7 constituents e ected to be emttted at the same time a.ud^or investigate the
8 cause`and impactof theexceedence'and submit a report ofthe investigation
9 findings to Ecology within fifteen (15) days of this discovery of exceeding

10 theemission rate(s), and;; .

11 3. Based on the notification'aud anyadditiorial information, Ecology may
12 submit spoxide in writing;;direction to the'PBrmittees to stop dangerous
13 and/or mixed waste feed to`the BLW Vitrification System and/or to submit a
14 revised Demonstrahon TestPlan as a permtt modification pursuant to Permit
15 Condtfions III 1p:C 2 e and`f or IlI 10 C 2 e. ^ The revised Demonstration
16 TestPlan must include sufistanttve ckanges to prevent failure from
17 reoccurring reflecting performaaceunder`operating conditions representative
18 of the extreme range of noitnal conditions, •andinclude revisions to Permit
19 Tables lII.10.K.Il'andF.,.;:

20 III I0 K 1 h rr + Non-organrc Emtssion Tesfiug

21 A. : Within forty<eight (48) mionths of commencing operation pursuant to Permit Section
22 III_ 1.0.K, the Permittees skall will resubmit to Ecolog^ for approval the "Previously
23 Approved Demonstration Test Plan" revised asa permitmodification in accordance.,,
24 with Permit Coi}dittons lfl 10 C 2 e andf The ie,vrsed Demonstration Test Plan
25 (RDTP) sl^ ^iLl include ap^licable EPA proviulgated test methods and procedures
26 m e

^ * t r ^n
ffect at tlie time oft^e submrttab proJected gommeneement and completion dates

27 for emissron tesling to demonstrate performancestandards specified in Permit
28 Coridihons III 10 K 1 b u ; m, v, vr, and viid non-organic emissions as
29 speced m Per'nut Table III 10 K E as appro'ved/modified pursuanYto Permit
30 Condihons III:10 J.3.d . sud lII 10.C:11 c ` orunder "Normal Operating
31 :, . Conditions." "Normal Operating Conditions'.'. shsll:will be defined for the purposes
32 ofthispermitconditionasfollowsr:

33 1."' Carbonmonoxide emisstons; dangerous arid/or mixed waste feed-rate, and
34 automatic waste feed cut offparameters specified in Permit Table III10.K.F.
35 as app'roved/modtfied pursuant to Permit Conditions III.10.J.3.d . and
36 IIL 10.C:11 c oi d:; that were estabhshed to niaintain compliance with Permit
37 Con`ditions IIL 10'.K I b and vii., and non-organic emissions, as
38 specified in Permit Table III.10.K:E. as specified in Operating Unit 10,
39 Appendix 10.15 ofthis Permit (as approved pursuant to Permit Conditions
40 1II:10:J3.d. and IIL 10.C.1 l.c: or d.), are held withid the range of the average
41 value over the previous twelve (12) months and the set-point value specified
42 on Permit Table III.10.K.F . The average value is defined as the sum of the
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1 rolling average values recqrded over the previous twelve (12) months divided

2 bythe numberofrolling averages recorded during that time. The average

3 value s4^ .will not include calibration data, malfimction data, and data
4 obtained whennot processing dangerous and[or mixed waste; and

5 i2. Feed-rateo f irietals, ashiand chlonne%hloride are held within the range of
6 the average value over th^ previous tcvelve (12) months and the set-point
7 value specified on Permit7able IQ:10.KD as approved/modified pursuant to

8 Permit Conditions III.10:J3.d: and3II.10.C:11:e'or d: The average value is

9 defined as tl_e sum of all rot,4mg average values recorded over the previous

10 twelye (12^ymonths drvtde'd by the number ofxolling averages recorded

11 during tbafhme The ayerage value sl^^not include data obtained

12 when not processmp dangerous and/or mixedwaste.

13 For purposes of this permit Condithon the"Previously Approved Demonstration

14 r. ' Test Plan's is del5ned to: include the'Demonstration>Test Plan approved pursuant to

15 " Permit Conditioo IlklO

16 B. Withrn (604ysofEc"4olog^'s ap^rovatfthe kDTP, or within sixty(60)
1„ 5e s, ,.

cingoperationpursuant to Peinut $ecflon III.10. whichever is17 months of aommen
18 later, the Peiin.ittees 'ske11=^!ill implement theRDTP apprqved piirsuant to Permit

19 Condition TCE10.K Lh;iaAAr= t

20 C The Perwtteessha^v11 resubmit tk^eRbTP, approved' pursuantto Permit Condition

21 II> 10 re vised tonolude apphca^l'eEPA' romulgafed test methods and

22 procedures 3n effect at the time ofthe submittal; and p'ro,tected commencement and
23 completion.datesfiitemi'ssiontest as apermit modification inaccordance with
24 Permit Conditions IIL10.C.2.e; auil f. atfor'ty. eight (48) months from the
25 implementation date ofthe testing' xequired'pursuant-to Permit Condition

26 I1I.10 K 1.h.ii A az d at reoccuxnn^ forly eight (48) month intervals from the

27 implementatton date ofthe previous(V apQroved RDTI':F,,The Permittees shall will
28 implement tliese ni^wlyapproved 'revised RDTP, every'sixty (60) months from the

29 previous approved ItDTP implementafion data or within sixty (60) days of the newly

30 Ecology approved revi'sed RDTP;'whichever is Lzter; for the duration of this Permit.

31 D. The Permittees shall ^11 submit asummary ofoperating data collected pursuant to
32 the RDTPs in aocordince with Permit Conditions 111.10.K.1.h:ii.A and C to Ecology
33 upon completion afthe tests.- ThePertpitteeashtdl mri11'submit to Ecology the

34 complete#es€report withtu ninety; (90) calendar days ofcompletion of the testing.

35 The testrepoits sdsall- *11 be'"eertified pursuant"to WAC-173-303-807(8), in

36 accordance with VIyAC;173-303-680(2) and (3).

37 E. If any calculations or testing results collected pursuant to the DFETPs in accordance

38 with PermitGonditions IIl10.KY a.ii:A'aad C show thatany emission rate for any
39 constituent listed in Pemit Table`IIt 10. as"appioved/modified pursuant to
40 Peimit Condihons IIIc10.J.3`.d: and IIIaO.C.°ll.c: or d., is'exceeded for HLW
41. Vitrification System dunng the'emission test; the Permittees slrakl will perform the
42 followinaactions. .> ' ".
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1^- Verbally notify Ecology within twentyfour (24) hours ofthe discovery of
exceeding theemission rate(s) as specified inPeimit Condition I.E.21;

2: Submrtto Ecology addrthonal risk mfonnattort to indicate that the increased
"' °" emis'sions impacf is'off'setby decreased emission impact from one or more

consfituents.eicpeoted to beemitted at the same time, and/or investigate the
, , cause and impact ofthe exceedence;andsubmit a report ofthe investigation

findings to Ecology withinffteen (15) days ofthis discovery of exceeding

3:

reoccurring

Tab

F. If any calc,u
with Permit

4_ ? -Sut
Per
whi
th"e

information, Ecology, may
ermittees to stop dangerous
ahon System and/or to submit a
rriodification pursuant to Permit
g:p ;Tfierevised Demonstration
fo prevent failure from
erating conditions representative
nd include revisions to Permit

-s.

nt to the DFETPs in accordance
,that one ormore of the
10.K 1 b , with the exception of

r. :
ication System were not met
foiin'the followine actions:

y..

ous aud/or,mised waste feed to the HLW
er the mode of oper'ation that resulted in not meeting
I(s)'Y, :^b

withmtwenty-four (24)hours of discovery ofnot
standard(s), as specrfied in Permit Condition I.E.21.

he farlure and submit a report of the investigation
ia fifteea (15) days ofdiscovery of not meeting the

i fifteen ( 15) days ofdiscovery of not meeting the
documentation supporting a mode of operation
mdards listed in Permit Condition III.K1.b ., with

any such mode was

-.-

5.; Based

Permit
inform
Permit
Vitrification System and/or

y by the Permittees pursuant to
4 above, and any additional

i writing, diiection to the
mste feed to. the HLW
of operation the Pennittees are
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1 allc
2 Dei

operaflons prior to Ecology approval of the revised

pbn pursuant to Permit Condition 1II.10.K.l.h.ii_F.6.

nthnn one hundied and tasenty (120) days of discovery of

^nnance standatd^s^ a rev^s^d Demonstration Test Plan

Eo retest as" a penmt modification pursuant to Permit
> e and f Thr<revised Demonstration_Test Plan must

hanges to prevent fazlure from feoccutring reflecting
perating conditions representative of the extreme range

and incliude'revisionstaPermit Tables IlI.10.K.D and
. . . ..... .... ..._,

iaut to Permit
t approval the
nit modification in
d Demonstration
test methods and
ncement and
standards as
ions as specified on

Operating
iition as

. ....._._....L.-A ::,. . . .. . .:.v

oiis and/or mixed waste feed-rate, and
ters specifiyed on Permit Table
isuaut to Perniit Condition II1.10.73.d .
abhshed tomaintain compliance with
md ix,'aud'emissions as specified on
ed under Permit Conditions.
perating Unit 10, Appendix 10.15 ofthis
uit.Condition II1.10J.3.d . and in
IC10 K.1.b:xii. and II1.10^K.1.c.xi . are
value over the previous twelve (12)
fied on Permit Table I11.10.K.F . The
if all rolling' average values recorded
s'divided by the number ofrolling
The auerage value shall will not include
id'databbtained when not processing

41 2. Feed-rate of metals, ash, and chlorine%kloride are held within the range of
42 . the average value over the previous twelve (12) months and the set-point
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8
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. value specified on PermitTable: III:10.K.D as approved/modified pursuant to
Permit Conditions IIL10.J.3id . and IIIs10.C.111.c: or d. Feed-rate of organics
as measured by TOC are held withuothe range of the averagevalue over the
previous twelve (12) montlis The average value is defined as the sum of the
rollmgaverage values recor'ded over tlie previous twelve ( 12) months divided

x ^-'^ rc N s , ,
by the pumber ofrollmg averages recoided dutiag that time. The average
value, s^all

a.
not mclude data obtuiued when uot processing dangerous

and/or"mixed waste :

For purposes ofthis pemiit Cond
Demonstration Test Plan" is defn
approved pursuant to Permit Con

Condition 111.10.K.1.b.x .,
emission test;: the.P.ermitti

l: Immedu
. .: Vlft'1t1C£

the perf
. ^.._;.;.

2.:i .,Verball;
meeting

3. Investig
finmags
peiform

4. • Submit I
perform,
where al
with the

n; the "Previously Approved
to include the Demonstration Test Plan
on IQ 10 J.5.f

I ofthe RDTP, or within ninety-one (91)

Y Permit' Seotion Ri 1 0.K whichever is^^^.
RDTP approved pursuant to Permit

ected pursuant to
to Ecology upon
gy the complete
sting. The test
; in accordance

.IC:1'b , with tlieexception of Permit
trifiearion Systemwere not met during the
fornithe following actions:

r mixed wastefeed to the HLW
de ofoperatioa that resulted in not meeting

iours of discovery of not
Permit Condition I.E.21.

the investigation
of not meeting the

Vitrification System were aie( during the demon;
mode was demonstrated.

very ofnot meeting the
a mode of operation
)ndition 1ll.10.K.1.b ., .
.x., for the HLW
ition test, if any such
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1 5. Based on the information provided to Ecology by the Permittees pursiant to
2 Permit Conditions I11a0.K.1.b.iii:D.1 through 4 above, and any additional"
3 inforuiation, Ecology may sttbffiit pLOYi^jn writing, direction to the
4 Pennitfees to stop dangerous and/or mixedwaste feed to the HI.W
5 Vitrification System and/or amend the mode of operation the Permittees are,

6 aliowed to continue operations prior to Edology approval o£the retsed

7 Deznonstral:ion Test Plan, pursuant to Permit Condition IIL 10.K.1.h m.D.6.;

8 6! Submit to Ecology within one hundred and twenty ( 120) days of discovery of
9 not meeting the performance standard(s) atevised Demonstration Test Plan
10 requesting approval to retest as a permit modification pursuant to Permit
11 Conditions II.10 C.2.e :'and £ The revisedDemonstration Test Plan must
12 include substantive changes to prevent Qure from reoccurring reflecting
13 performanf:e under operating conditions repiesentative of the`extreme range

14 of norinal conditions and include revisions to Permit Tables IIL lO.KD and
15 F.

16 E. Ifany ealculations or testing ie'sults show that any emission rdte for any constituent
17 listed in Pe"rmit Talile IIL l0.K.E^ as aprpiovedmodified pursuant to Permit Condition
18 RI.lO.C.l l.c . or d, is,exceeded for HLW Vitrification System'dunng the emission
19 test, the Penmtteeg sl^w^11 peifoqm the folYoyying aciaons:

20 Verbally nohfy E016gy withm ^tveniy-foni^ (24) hVpurs of the discovery of
21 exceedmg th^emtSsivli xate(s^ as SPectfiedin Perlruf ,Conditioa LE.21;

s ; .- ,,:.e
^ t`^'•s ,w t> ^e ° :.a +":-

22 -"'2 Subnut to Ecology additiona^ nsk ^nformattoa to md cate that the increased
23 emissions nnpact is off̀ set bj^`decreased emission *aot from one or more
24 constituents expected to be emitted at the sametime, and/or investigate the

__ ,
25 cause and impact of the exceedence of the emission rate(s) and submit a
26 reporrtof the investigation findings to Ecology withinfifteen (15) days of the

of the exceedence ofthe emisston rate(s); and27 ° discovery

28 3: Based on the notification and any additional infonnation, Ecology may
29 subn3it & in writing, du"ection to the Permittees to stop dangerous

_30 and/or mixed waste feed to the HLW Vitrification System and/or to submit a
31 revised Demonstration Test Plau, as a permit modification pursuant to Permit
32 Conditions IIL10 C 2:e . and £, or IlT.lU:C.2.¢ . TheYevised Demonstration
33 Test Plan must inclnde, suhstaqt^TVe chaugg's to prevent failure from
34 = reoocurring reflectmgperformaube under'operating conditions representative
35 of the; extreme ra.ngeof normal concj^hons; and include revisions to Permit
36 Tables IlL10.K.D and F,



Melter Offgas Treatment Process
System (Comnrised ofthe followine:

Offgas Film Cooler - Melter 12^P

>

, _
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Melter Offgas Treatment Process
System ( omnrised of the followine:

HLW Submerged Bed Scrubbers -
/Gondeasate EsllestieaVessels=HOP-

SCB-00001i2- *R^^^ orT1-^;

e,

HOP

:.. ;. ..

9
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Melter Offgas Treatment Process HOP 24590 Section 4.1.4.3; Figures 4A-1, 4A-4 "A T le 4-14
System (Comnrised ofthe followine;

. . r*r^n ^iiceu nnnn^ ^xxvi^navrs owo x -. _ . . ^r ^

Wet Electrostatic Precipitator-Melter 1&2- HOP t`
HOP-WESP-00001 M5V17T=P0003
HOP-WESP-00002) -M5-V19T^P20003

M6-HOP P0002 ;.fr ,.?:.
M6-HP-p20002
L11DHOF.=P0002, ; (>
P1-PO1T=P0004,^x,;;, ,•_
Pl P01TsP0005 t , z^ fp,°,

24590-WT1^ 3PS
MK> 0=TP001 ; 3; ',„'

Melter Offgas Treatment Process HOP 24590:-HI W Section 4.1.4.3; Figures 4A-1, 4A-4-,4A--2-9 Table 4-14
System (Comnrised of the followine , 3YD-HOP OOOON y,t

MS-V 17T=P0003 : :"
High Efficiency Particulate Air (HEPA) -MS-V19T=P20003 *.:

Filters -Melters I & 2 -M6-HOP-P0010
-HOP-HEPA-lA/1B M6 HOP=P20010 i-^, :t
-HOP=HEPA-2A%2B . P0010

-MAD-HOP P001i1 4 i: ,a..
-HOP-HEPA-00007A/7B -MAD-HOP-P0012 ,^.:, ,.
-HOP-HEPA-00008A/8B ^iyIAD-HOP P0013 ...<^; :'..
140D 14CD A nnn i a A m)

7
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Activated Carbon AdsorberHOP-ADBR-
00001A/IB/2A/2B)

Melter Offgas Treatment Process
System IComnrised ofthe followine:

High Efficiency Mist Eliminators - Melters
1/2 -HOP-HEME-00001A/1B/2A/2B)

Melter Offgas Treatment Process
System (Comprised ofthe followine

Thermal Catalytical OxidationUnitI^QP-
SCO 0000114) flocated on Catalvst^
HOP-SCO-00002 and HOP-SCO-000031

HOP

;
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N1D-HOPP0004 ,.;< , ,

^-N1D-1fif5E-P0005' "c' ,^p' -
-P1-PO1.T=P0002

1v^TY=TP001 , . ., €
Melter Offgas Treatment Process HOP RESERVED Section 4.1.4.3; Figures 4A-1, 4A-4,-.Ai9; Table 4-14
System Comnrised of the followin : 24590'=HY W

-M5-VI7T-P0004
hTQx Selective Catalytical Reduction Unit- 1y15-V 17T-P20004 i`'
OP-SCR-00001/211ocated on Ca alvat -M6-HOP=P0008 '-"

Skids HOP-SCO-00002-and HOP-S O -M6-HOP=P20008
00003 -MKD-HOP P0019

-MKD-HOP P0020 . `;
-N1D-FTOP=P0004

N1D-HOP-POOYlS
-P1-PO1T=P0002 '_
24590-WTP9P-Sm
MBT4zTP0Yi2 ._`< ` ' -.

atalvstSlddPreheaters (HOP-HX-00001. H^ 24590'-ALW Section 4 1 4 3 2• Table 4-14• Fleures 4A 1 dA 4 4A 99
FiOP-HX-00003) on Catalyst Skids HOP MS-V 17T`P0004
SCO-00002 and HOP-SCO-00003 MS-V17T=P20004 '>'=

-M6-HbP=P0008 -'i`
-M6-FIOP-P20008

I -MKD-HOP P0019F; %;?- : ^
-MKD-HOP P0020
-Pl-PO1T--P0002 + .: "
2d59n_w2n m^c b.,'
MBTV-^'IP001 0. •

Catalvst Skid Electric Heaters (HOP-HTR liO-P 24590-Fif W ; . ection 4 1 4 3 2 Table 4 14 Fi2 re 4A 1 4A 4 4A 2900001 HOP-HTR-00007) on atatvst MS-V17T=P0004 r
Skids HOP-SCO-00002 and HOP- O- MS-V l LT=P20004 r '
0003

.
M6-HOP=P0008 w
M6-HOP=P20008 , .i' ?d, •
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Melter Uffgas 2reatmentProcess
System (Comnrised of the followine.

Malter-1 Silver Mordenite Column HOP-
ABS-00002, Melter-2 Silver Mordenite

Column-HOP-ABS-00003)

:s 4A-4 4414^^Table 4-4,

Melter Offgas Treatment Process HOP 24590-HL$'V S.ection 4.1.4.3; Figures 4A-1, 4A ",^^; Table 4-14

System (Comnrised ofthe followine: 3PS MRFO-PR001
5-V17T 0003

Hieh Efffciencv Particulate Air (HEPAI -MS-V 17I 20003

Preheaters Elesteie4leaters-HOP-HTR- -M6 HOP;P0010

00002A/1B, HOP-HTR-00005A/5B - 6-HOP-P20010
- OP= 00 3,

1Vtelter Offgas Treatment Process 'HOP 24590=HLW Section4.1.4.3; Figures 4A-1, 4A-4-,4A-29; Table 4-14

System M5 V17T=`R0004 :
(Comurised of the followine: MS-V 17T-P20004 ,:

1VI6-FTOP-kb003 5 _,_, ?^

€Ee at PxsltangersW Silver Iviordenite . " IVI6-HOP`-E20009 ; ,7 `
Preheaters HOP-HX-00002/4) -MBD-HOP-P0012

-MED-HOP-P0017
-N1D-HOP-P0007
:'1- ol - o0
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MelterOffgas-TreatmentProcess
System fComnrised of the followine:

Booster Extraction Fans-Mt>-HOP-FAN-
00001A/1B/1C, Mt1-HOP-FAN-
00009A/9B/9C]

action Fans-HOP-FA HOP

Melter Offgas Treatment Process
System Comnrised o1 the fallowine:

HOP

Section 4.1.4.3; Figures 4A-1;4A ^,-,^29; Table 4-14 °
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Electric (PJVHTR-OOQO^)] Pttlse ^at_x M5 V17^ P^OQS
Veai^IaHea M6 PJV POQ01

^. ^. ,.. .. Rvnteml" . .. >.

(13EPA)Filters
Primary (PN-HEPA-00004A)

^++-n^if 1^̂ -l-l4tn, A^r Filtrrc -r'1f^11 L.111V1G ^vLL

Standby Primary (PJV-HEPA-00004B)

I-ligh Efficiency`Particulate'Air'Filters -" °
Secondary (PJV-HE$A 00005A)

Eiigh Efficiency Particulate Air Filters -
Standby,Secondary (PJV-BEPA-00005B))

Bsester Fans (PJV-FAN-00002A)B))

LYJJV 11LY1 -

MS-V 17T-1'0005
IvI6 PN-P0002

-MS-V17T-P0005
-M6-PJV-P0002
•P1-PO1T-P0005

a. Requirements pertaining to the tanks in SBS Condensate R^gi_v_e^ Vessels are specified in Permit Secion

III.10.E.
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Table IILlO.K.B - HLW Vitrification System Secondary Cdntainment SystemsTdcluding Sumps and'Floo`r Drains

Sump/Floor Drain LD.# Maximum Sump Sump Dimensions (feet). :=.Engineering Description
& Room Location Capacity .& Materials of • (Drawing Nos.,

(gallons) ' Canstraction,, „,, t; Specificafion No^., etc.) .

RESERVED RESERVED ^^3 ^ESERUEDt

..

RESERVED

Table III.10.K.C - HLW Vitrification System Process and LeakDetection System Instruments and;Parameters

Sub-system Control Type of Location of Instrument Failure State Expected Instrument . ' Instrument
Locator and Parameter Measuring or Measuring Range Range Accuracy Calibration

Name (including Leak Instrument Metbod"No.
P&ID) Detection (Tag No.) ' arid Range

Instrument

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

5

6 ^ r , ^ ^ .
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1 Table IILIO.KD - Maximum Feed-rates to HI.W Vitrification System (RESERVED)

Description of'Waste Normal O eration

Dangerous and/or mixed waste Feed
Rate

Ash Feed Rate

Total Chlorine/Chloride Feed Rate

Total Metal Feed-rates

2

3

4 Table IIi.tO.KE- HI.W Vitriffication System Estimated Emission Rates (RESERVED)

Chemicals CAS Number Emission Rates,
(grams /second

5

6

7 TABLE I1110.KF -HLW Vitrification System Waste Feed Cut-offParameters* 1(RESERVED)

Sub-system
Designation

Instrument Tag
Number

Parameter
Description

Set-points During
Normal Operation

8 *A continuous monitoring system shall will be used as defined in Permit Section ID.10.C.1 ..

9 1Maximnm, Feed-rate shal} will be setbased on not exceeding hny of the constituent (e:g., metals, ash, and
10 chlorine/cbloride) feed limits specified on Table .1III 0.K.D. ofthis Pemrit

11

12 .
13
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4.0 PROCESS INFORMATION

4.1 PROCESS DESCRIPTION

Mixed waGte is manaee--b"he Hanford Tank Waste Treatment and Immobilization

walls are lined with stainless steel for secondarv containmen_t.^^ac e (Ltll,s and hot cells
will be eauinned )Yith an instrumented^s^mp or sump-s-for leak detection. Li ui^^er
removed from the bla_ck cell_stt^^>zy^teciecd9r
The nretreatment facility uses tank ysAemsmilane4u^unit svstemsSUe Zne i.
Chanter 10. Section III.10.G of this PermithaandQ_Qntai_m_neildings to nreoare waste
feed from the Hanford Site double-shell tank (DST-)-aYsti-,m-for vr^f^c-atjQr), The low-
aetivitv waste (LAW) vitrificati9DJw-ilitY_uses-mis ella-neous treatment unit sttk--systems

and eauinment (defined in Chanter 10. Section III1QHd III.10.I of this Pennit , tank
svstems, and containment buildines to)?trafv_LAW fged. The high-level wasteH1W)
vitrification facility uses miscellaneous treatment unit silh-sssiLQm^and^Auipme^t
(defined in Chanter 10. Section III.10.J and III.10.K of this Permitl. tank svstes,
containment buildines and container storag_e aa^t9^^ ri $-^fe^d tn^sy^t^
and a container storaae area are used at the analytical l^borato^y-(LABI. Container
storaee is used in the balance of facilities (BOFLfp-iL wasi^.Q-manaEem^ac ivitieshe e
waste manaeement activities are discussed in the followine sections.

4.1.1 Process Overview

The L'a-r-a Tank `x ....« .. ...................« ,...., r.........,.b:,:..,.«:,... D,....« WTP will store and treat
waste feed from the Hanford Site double-shell tank (DST) system in the pretreatment
plant. The pretreatment plant will separate the waste into two feed streams for the
l .., «:.,: , ...^^«^ ir n W„ ^ a' : ^' ^ «:.,:«. .., « 41r `z LAMLard $^ melters. The

Feed from the DST system is expected to be of four major waste feed types, or waste feed
envelopes. These waste feed envelopes are described as follows:

• Envelope A. This waste feed envelope will contain cesium and technetium at
concentrations high enough to warrant removal of these radionuclides during
pretreatment, to ensure that the immobilized low-activity waste (ILAW) glass waste
will meet applicable requirements.

• Envelope B . This waste feed envelope will contain higher concentrations of cesium
than envelope A. Both cesium and technetium must be removed to comply with the
ILAW specifications. This envelope may also contain concentrations of chlorine,
chromium, fluorine, phosphates, and sulfates that are higher than those found in
envelope A, which may limit the waste incorporation rate into the glass.
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• Envelope C . This waste feed envelope will contain organic compounds containing
complexed strontium and transuranics (TRU) that will require removal in a
processing step unique to this waste envelope. As with envelopes A and B, cesium
and technetium will also require removal in the pretreatment process to ensure that
ILAW glass waste meets applicable requirements.

• Envelope D. HLW feed will be in the form of a slurry containing approximately 10
to 200 grams of unwashed solids per liter. The liquid fraction of the slurry will be

seioarated from the solids and clas-si^e^ envelope A, B,
or C waste,_ aftd4The solid fraction will be envelope D waste.

The WTP treatment processes are designed to immobilize the waste constituents in a
glass matrix by vitrification and to treat the offgas from the processes to a level that
protects human health and the environment.

Two similarly designed vitrification systems will be used in the WTP. One system will
immobilize the pretreated LAW feed and the second will immobilize the pretreated HLW
feed. The dangerous waste constituents in the melter feed will be destroyed, removed, or
immobilized in a glass matrix through the vitrification process. The ILAW and
immobilized high-level waste (IHLW) produced by the WTP will be in the form of glass
packaged in stainless steel containers for ILAW ^d^taixiless steel canisters for IHL-W
and placed in permitted treatment„ storage, and/or disposal (TSD) facilities.

Secondary waste streams (e.g., radieaefive-and dangerous and mixed solid waste,
nonradioactive and nondangerous liquid effluents, and-^^ve mixed waste and
dangerous liquid effluents) will be characterized and recycled into the treatment process,
transported to permitted treatment, storaee. and/or disnosal (TSD) facilities located on the
Hanford Site, or transported off-site, as appropriate. Nonradioactive dangerous waste
will also be generated by laboratory and maintenance activities. This waste will be
managed at the WTP until it can be transferred to an off-site TSD unit.

There are four primary components of the preeess at th WTP: pretreatment, LAW
vitrification, HLW vitrification, and the analytical laboratory. In addition, each of these
waste treatment processes is supported by systems and utilities known as the balance of
facilities (-B9F). The following discussion presents an overview of these waste treatment
processes and 13OF balance of fac'tl-itiks systems at the WTP. Figure 4A-1 presents a
simplified process flow €tgure diagram of the WTP treatment processes.

Pretreatment
The waste feed will be stored and subsequently treated in the pretreatment plant prior to
vitrification. The processes in the pretreatment plant will condition tlwaste feed and
remove cesium, technetium, strontium, TRU compounds, and entrained solids. The
waste feed will also be processed through ultrafiltration to separate the solids.
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There will be three types of waste management units in the pretreatment plant, as
follows:

r,...t,. ,.t,.

• Tank systems

• Containment buildings

• ^^cgll^n^o^t^un^is^stenr^

The structure of the pretreatment plant is supported by a reinforced concrete foundation.
The superstructure will be made of structural steelwork with a metal roof Typically, the
process cells within the pretreatment plant will be constructed of reinforced concrete. te

4 2^Secondarv containment is nrovided as reauired for tank svstems and miscellaneous
unitsvstems managingd^aerg^or mixed waste. S-econb-ry-c^nt^i'nmeDLc n:tgs-of
either stainless steel liner or protective coatine. Table 4-11 nrovides information on
secondarv containment. Figure 4A-2 and 4A-02A oresent simnlified nrocess flow
^agram^Qf tl^e^zretreatment nrocesses.

LAW Vitrification
The LAW vitrification plant will house the vitrification systems for production of the
ILAW. Fe^Three types of waste management units will be located in the LAW
vitrification plant, as follows:

Cantainef storage

• Tank sy^e^sn

• Containment buildings

• Miscellaneous treatment unit 'T^"^^.'-^^^^oltor) sub-systems and equipment

The LAW vitrification plant-building will be constructed of reinforced concrete and
structural steelwork. The below-grade portion of the building structure ^Mll be is made of
reinforced concrete, and the superstructure will be made of reinforced concrete and
structural steelwork with a metal roof. The plant structure will be supported by a
reinforced concrete mat foundation.

with s'ai»'es° s'ee'. Secondarv containment is nrovided^^reguired for tank svstems and
miscellaneous unit sub-systems and eduinmeni ma^n^inp daneerous or mixed waste.
Secondary containment consists-of-C2L13ex slaiple^eel liner or nrotective coating.
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,.,.i,,,.,,,.,, to ^ ^, ^ ,and a,.,.,."...:,...,. of ........"„^ ^ ^ r....a in c,.,..:".' 4.2.2 . Table 4-11

nrovides in,fQrmation on second^rv containment. Figure 4A-3 uresents a simnlified
gzoMsf1_Q_,w_daag.,rap^f t_1_te^L"' vitrification treatment nrocesses.

HLW Vitrification
The HLW vitrification plant will house the vitrification systems for producing IHLW.
Four types of waste management units will be located in the HLW vitrification plant, as
follows:

• Container storage areas

• T-^^^a"^^

• Containment buildings

• Miscellaneous treatment tmit sub-systems and eouinmel

The HLW vitrification plant will be constructed of reinforced concrete and structural

steelwork. The below-grade portion of the building structure V~'af is reinforced

concrete construction, and the superstructure will be made of structural steelwork with a
metal roof. The plant structure will be supported by a reinforced concrete mat
foundation. The ^^n and ^ ^ n^ors and â ^-t;t..^a. . .:n of the :,:,ll and eave wall s ..411 -^ ,:-^a

with stninl°-- -
..
--=

"._ ,,; a,. "
- ^.,nd^'"",y, ,.., . nt:. ..:,..t for the " ^ t^".i." Secon-

.;.,.i
- -

.,.
' r-- ^--- -

containment is nrovided as reauined for tank svstems and miscellaneQus unit sub-svstems
and equipment manaein¢ dangerous or mixed waste.

r4:2^ Sgcondarv containment consists of either
stainless steel liner or nroTect_iYe gQating Table 4-11 provides information-an secondarv
containment. FiQure 4A-4 nresentsa sirgnlified process flow diasramof-thc_HlW
v'^i-f'^c^fi9atrc^tube^at nroc

nalvtical Laboratory
he analvtical laboratorv will house the hot cellsjaboratories. and systems for analyzing

process samnles and rnanagine rej atorv omnliance sa-mnles. Two tvnes of waste
management units will be locateA in the analvtical laboratory, as follows•

• Container storage areas

• Tank svstems

Bie-aualYtical laboratorv will be constructed of reinforced concrete, structural steelwork;
and a metal roof. The below-"g-Mrtions of the buildine strstcture will be constructed
of reinforced concrete. Tbe mali&al laboratorv structure will be suonorted bv a
reinforced concrete mat f9umd.ati.Qn Secondary containmmtjsszrovided as reauired for
nk systems manaeine danae-ro-u>",rx^ixed waste. Secondary containment consists of
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Balance of Facilities BOF
The BOF ^^ncef^fci,fi4ies will includes ,b•• aerni'iefl, support systems and utilities
required for the waste treatment processes within the
(pretreatment, LAW vitrification, HLW vitrification, and the analvtical laboratoryj. The
B8F balance of facilities support systems and utilities will include, but are not be-limited
to, heating and cooling, process steam, process water, chilled water, primary and
secondary power supplies, and compressed air. The balance of facilities also includes-the
glass former reagent system (GFR) that supplies glass former reaeents to the LAW and
HLW vitrification facilities. Regulated waste management units within the balance of
facilities BOF include the i'T `x' out of ser ~e° spent melter storage a-e° the r n s, out of
service e'`e- °to-°ge °- f^cilit^and the nonradioactive dangerous waste storage- -

area. ana the ^ei+tfal waste ..4..«nre
fae:l:^

4.1.2 Pretreatment Plant

The pretreatment plant is designed to receive mixed waste from the DST system and
separate and prepare the LAW and HLW feed streams for vitrification. The main
functions performed at the pretreatment plant are as follows:

• Receive waste feeds from the Hanford Site DST system

• Separate cesium, strontium, technetium, and TRU radionuclides from the waste feeds

• Segregate solids into the HLW feed stream

• Concentrate the separated radionuclides for incorporation into the HLW feed stream

• Adjust the concentration of the waste for vitrification

• Collect and monitor liquid effluents

• Blend waste fractions to optimize treatment steps

The purpose of this section is to describe the major systems associated with the

pretreatment plant. Descriptions of process systems, ventilation systems, and mechanical

support systems associated with the pretreatment plant are provided in the following

sections.

IU following figures fou^.djr^AgiZeabd^
4A_and_drawin^s , found in WA789009$2261 ,Danze^ysffeste P^1in of Hhe--an.f¢rd
Facilitv Resource Conservation and Recoverv Act Permit for t e Treatm nt._.St rn

Disposal ofDangerous Waste (DWP). Appendix--At#achxne^t4A 51 Annendix 8_ provide
additional detail for the pretreatment plant:

• Simplifiedp fee°ssflow e3 for preeess t e
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• Shtrplified-pprocess flow figures and drawines for process information

• Typical system figures depicting main features for each regulated system

•$irVk€ed-gGeneral arrangement figures and drawings showing locations of
^equipment andasse aia`e

• Waste management area figures showing plant locations to be permitted

Vessels in black cells are desiened for a 40-vear life_ and are of welded stainless steel

exceeded by the contents of a simae leaking vessel in the black cell As the liquid
cascades from cell to cell it will reach the hot cell. The floors and lower nortions of the
black cells and hot cell walls are roartiallv lined with stain^ss; steel for secondarv
containment. This secondarv containment will have a eradient desiened to chanr^e 'auid
to a low-point sumn within each dack cell. B1ack cel^and hot cells will be eauinned
nith an instrumented sumn or sumros for detecting loss o^vc^^el or niroine intearitv.
Liauids are removed from the black cell sumns-byAeam eiec4ors.

I,iauid level in the vessels will be monitored and maintained within low andl^bgk^

treatment svstems nrocess an-UoA: detection svstems instru=-uLs_and roarameters will be
nrovided in-T&ble_lIU9-Q-C.

At times, internal decontam-inati4tt_of Yessels may be reauired. T_he rorimarv nermanr^i
nrocess vejwlsre fitted-witlawa;;h rings for decontaminat flushing. ash
^ystems will be able to introduce water caustic so^ution or acid The stainless steel lined
floor orovides secondary containnct^t.

Instrumentation, alarms_ controlaaiLdinterlocks will be nrovided for the tank svstems
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• Overfilline: Plant items are nrotected aeainst overfilling by liquid level indication
high level instrumentati on interlocks to shut off feed sources, and nrocess control

system control functions backed up by hard wired trins as reauired,.

Loss of containment: Plant items are nrotected aeainst containment loss by liauid
level indication, and by nrocess controL svstem control and alarm function s as
reuqired includina shut off of feed sources. Each nlant item that manaees Iiauid
mixed or dangerous waste is provided with secondary containment . Sumns associated
w31h the mana^em n liquid mixed or daneerous waste are provided with liquid
level instrumentation and an ejector or numn to emntv the sumn as needed.

• Inadvertent transfers of fluids: Svstem seauential onerations are nro$er1Y
interlocked ev ri ^^^vert^transfiers at the wrong time or to the wrone location.

• Loss of mixine function• Tank svstems^,are ins entgd (air nrgs^ta^/ oyv
i iatiQn) to nreventhvdroeen accumulation and solids settling. A forced air
in-blQei is providedto dilute hvdroaen generated through radiolvsis.

• )sss of nrocess funetion: System vessels usine reverse flow diverters incornorated
dual reverse flow diverter system redundancy into the desiigr^to nrevetllg35--Qf
prQCess function and to maintain appropriate liquid levels in vessels if one of the
reverse f.1w diY.^rLers-should fail.

• 9y_erhe ting: Temnerature regulation with chilled water is nrovided for those nlant
ilems where heat ma^lZegenerated due to radiolysis. Chilled water lines will be
monitored for contami, i n.

• Overoressurization:geltQfjsrlroYtcke -bv use of rupture disks.

• Vacuum in ves, el: Relief is provided throueh the PVP system during transfer of
waste out of vessels.

mapf hig.h-Q^ontamination potential.

In addition to level control, temnerature and nre ^ur may be monitored for tank svstems
and miseellaneousjre.a_t^lrjt3Ys^tms in some cases. Additional information maybe
found in the sMtm^ice^criptions located in DWP Attachment 51, Annendix 8.13.

4.1.2.1 Waste Feed Receipt Process (FRP) System

Figure 4A-5 nresents a simplified nrocess flo^sli^^ram of the waste feed receint nrocess

system (FRPI. The FRP _,..,.:'.,.,. .. ,...t,. r_,.." twe DST system and "..,,''.,.,..^".^` waste
rre m F ,.:l:t..t....

sampling ,.Ftl.,. . ....t,. provides lag storage ,
.,..7 t«.......C «..

crstc> > ^
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a the ~-e'fea'-~e~` ~la~' The nrimarv function of the
FRP is to receive batch transfers of waste feed from^e^4ttble Shell Tank (DSTI
vstem, and to store the waste ne :dingPrncessing through pretreatment .

The main components of the FRP^ are:

• Waste transfer lines

• Waste Feed Recei.pt Vessels (]FRP-VSL-00002A/B/C/Dl

• Vessel inlet and outlet_v_al_y_elleaders

• Pumns, ninine, and instrumentation for waste transfers

• Waste samnli^guinment

A ..,.11 ,...«t..:«:_...
the

.. '_.a o...,s,.1s ' ....1..A;.... ,.,...t ..:.............t
and

. ,..s:l..ti ,.« F,.t....,._ ,

fere6k33p6flentB

eE2kptSa}3dtfffi3Sfi2fs

The Waste F^eQce•t[ztVessels-c.an also receive excess recvcles or excess eoucentrate
from the Waste Feed Evanoration rocess (FEPI System and off-snecification treated

either the FEP svstem or to the Ultrafiltration Process (UFP1Svstem. The FRP svstem
also has th^ c^ abili to return^tored waste to the DST svstem.

1Vaste^eed is receiv^df^g^tlae^-1 svstem throueh the inner nine of anv one of three
co-axial tr r lin^^^1^.^a^let^ alve header routes the waste to the Waste Feed Receint
Vessels. The inlet and outlet valve headers and num-maze-rsed in combination to
facilitate the transfer of waste frorn one Waste Feed^eejnt Vessel to another_ fQrmard
transfer of waste to the nretreatment nrocess or the return of waste to the DST sy_stem
US]

FRP system desi^n^eatur^s^melta5k,

• anabilitv to pressure-test both the inner and o^er transfer lines for inteeritv

51-4-I1
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• Transfer line leak detection system for inteeritv indication during transfer

•

•

•

Transfer line

Instrumentati

Vessel vent to

flushing and draining caao tv

on for rxl^nitorinu vessel liauid level

the Pretreatment Vessel Vent Process (PVP1Svstem

• ^cgd v^^r^e^n ive air puree of the vessel vanor space for mitigation of

•

bysiroEen e^s

nternal pulse

buildun

jet mixers (PJMs) for solids susnension and slurry mixine

• RemQte samnline caa t̂y off the discharge of the transfer numn

• Vessel snrav rinas for vessel decontamination

samplift •

0

. ..1.......,. ,.Ftl... 1..«R...t ,..l
ill

1.... .. ,...
1 %th l i th d )e vesse n e an w a

d i d t hes gne o e

:...4'.'."°7 ..,°°i' .q...,... C ..
this

.....`"".°'.

the
'.'."t:....'.'.e.. ..'.°°'.1°l

..s .. Fl .....:.....:..t,. tl.,.. s'.1
o

1...
/ t^& 4 f

1..'.:....

. . .

.. "'.t'.'1
eausina e i e as s affi g

l
,. ,..-Fl,.... /a""."'F"'

fr d
:"t'..

• V DST l
'«'.t'„"."':tt°'7 :fl ., 1.:..1.l

iesse om an vesse s e e s
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/:«..4.-«,.«t. 1...°«,.\, ,.

levelj

4.1.2.2 Waste Feed Evaporation Process (FEP) System

ieure 4A-6 nresents a simnlified nrocess flow diagram of the Waste Feed Evanoration
PrQEe^SffEP)System. The primary g^ function of the FEP tanks and miscellaneou_s_
UUj_t_"_=j3 to_44ncentrate^^t-streams from : are to - ^^'^ fe--^ FRF-and-eeeive

....11°«,.,.«.. "'
,ele st'°«'"'° ♦.., e-,^aperffte a peAiefi of the feed (fe"eing thevolum

and ifter-easing the sedithii eeneeB tu
....ti) to

+«..«..F« .....,.t,.
to the

T nt....filt....t;,... P..,.,.....
,

aLQ..,.i°«. /DT Tl\ ..«,7f..
vent

«..« .. « .7..«....L.1..
gases toi

the PVP
F« t«,...4.....,....4

• the FRP system,

• the HLW Lag Storage and Feed Blending Process (HLP)System,
• the Plant Wash and Disposal Process (PWD)System and
• the Spent Resin Collection and Dewatering Process (RDP)System.

The main components of the FEP tank and miscellaneous unit system are as follows:

f
..,.A ,.F . ,.,.t..

f d
.. ....t ,.« .. «..t,.«

l, ,::p:,^,,.. o au ee vesse

/vl 1002A and 3,111002B) ..,:a....
^,.w,...a ,.,.«a,.",.,.",.

^,..':..:,..." a ,.°l.°a°.. a °..1°...,....^,.., > >
'".« «......... ....a

>
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:me..'nd""«se« a«d an aft""
J

"'.7....,.«
The «e« ea•'dffisa• b1e ffe"• the

..te
d t

.""et
the LERFes n /ETF waste a

''t...."e
criteriae o ,

system.

,....t
the

f11,...,: ...]:t:....,..

R.....4:..,...«....
vessels)

.
_D _J . ..

T .. ,.C..•7.,7..,. A.....tL...
(air

p....'°..°,./Fl,....:«A:....4:,.«\

Tank svstem

• ^'ast_e_Ee^^EYagor^tQr^eesi^^e^

• LAW Feed Evanorator Condensate Vessel

• Vessel outlet valve headers

• Pumns• ninine and instrumentation for waste transfers
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Miscellaneous Unit systems

• Waste Feed Evanorator Senarator Ves^

• Primarv Condensers

• Inter-Condensers (FEP-COND-00002A/Bl

• After-Condensers (FEP-CON1D-00003A/Bl

• Reboilers (FEP-RBLR-00001 AM

ine wasre reea rvanoraror aenaraLOr vess is (rr,r-c1r,r-uvvuifvt1"w it aenver
concentrate to the Ultrafiltration Process (UFP) Svstem. Overhead vapors and
noncondensables from the Waste Feed Evanorator Separator Vessels are routed to the
Primarv Condensers (FEP-COND-00001A/B). Process condensate fr9^thPP^
Condensers and steam condensate: from the vacuum system are--collected in the Waste
Feed Evanorator Condensate Vessel (FEP-VSL-00005) and -&41mmed to the Radioactive

Liquid Waste Di.spp3aLPrQEQas(RLD)SysterD-J'lhemoncondensables from the vacuum
s_sytem are discharged to the PVP stcm^

I?^g off-normal conditions. exc^Qss il tp rwclcs to the FEP Waste Feed Evanorator
Feed Vessels (FEP-VSL-00017AiB), or excess concentrate from the FEP Waste Feed
vanorator Senarator Vessels can be routed to the FRP system for interim storageF1yids

generated from solids washine in the UFP system that are collected in the HLhsvstena
and are too dilute for feed to HLW vitrification can^Ls4 lz^csarEentrated in the FEp

t^zn

The FEP svstem includes two Wa te Feed Evanorator Feed Vessels (FEP-V I-
00017A/B) for mana¢ing-feWiuakeun from multinle sources. One WasteY-eed
Evanorator Feed Vessel will be in a makeun mode while thelFernate vessel is feedine
the evanorator trains.

The design features of the FEP evanorator fgW svstem include:

• I=malw-1se iet mixers fualids susne^asic^a

• Instrumentation for monitorime vessel liauisl_Ley11

• Vessel vent to the PVP sysAm

• Forced air nuryg^nd nassiy_e 4dr uuree of the vessel vanor snace for mitieatiori o
h droeen as buil^i

• Pumn and line flushina canabijj:jy

• ^aalsfex-fle.i^iig^L ^aLd transfer volume totalizer

• RemgTe^surpnlinp caa^bilitv of^li ischar e of the transfer numns

• Vessel sprav^rigs for vessel dlecontamination
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The FEP waste feed evanorator trains -can be onerated indenendentlv or at the same time
d-enendip oittl-ie eva.noration needs. The Waste Feed Evanorator Senarator Vessdjs
EP-SEP-00001A/Bl are forced-circulation units oneratine under vacuum to reduce the

onerating temperature. Recirculation numns maintain a hieh fl^^as-e from the Waste
Feed Evanorator Senarator Vessels (FEP-SEP-00001ALB-)tQthe Reboilers
FEP-RBLR-00001 ABI. Pumns maintain a hi^,hfl9wrat_e raound the evanoration

system. The numns transfer the waste throu_he R_eb'srs_anc1back into the Waste
Feed Evanorator Senarator Veas-el^The recirl Lingwas1e stream is nrevented from
oiline in the reboiler tubes by minjainizZ-suf^icie^t h^drostatic head (submeraencel to

increase the boiling noint aboveflleAr-inerxuroe of the liquor in the Reboiler tubes.

As the liquid travels out of the Reboilers (FEP-RBLR-00001A/B), the hvdrostatic head
diminishes and flash evanoration occurs as the flow enters the Waste Feed E^aaor^ator
Separator Vessels (FEP-SEP-00001AB). The liquid continues to flash anhtb-Q^bor and
Iiauid streams are senarated (liauid-vanor diseneaeement). The liquid stream ci.^g^rla^
in this loon and becomes more concentrated, while the vanor stream nasses throueh a
demistine section to the evaporator condensers. A portion of the concentrate is a1-s-Q
numned from the bottom of the Waste Feed Evanorator Seroarator Vessels
FEP-SEP-00001A/Bl at the controlled liquid density and is--di-s-chareed-to Ultrafiltration
Feed Prenaration Vessels (UFP-VSL-00001 AB in he L1FP-s-yStem Lor is recvcled to the
FRP system.

The varoor stream exitine the Waste^Evaroorator Senarator Vesse
FEP-SEP-00001AB1 is condensed in a three-staee condenser system consistine of
Primary Condensers (FEP-COND-00001AB). Inter-Condensers (FEP-COND-00002A/
B), and After-Condensers (FEP-COND-00003A/B). The noncondensables exitinig
After-Condenser are routed to the PVP system for treatment.

Design features of the evanorator train include _

• Oneratine nressure indication and control

• Differential nressure indication across the Waste Feed Evanorator Setzarator Vessela
FEP-SEP-00001AB1 demister section

• Water sroravs to the Waste Feed Evaroorator Senarator Vessels (FEP-SEP-00001AB1
demisterseEti-M

• Process condensate radiation monitorine and recycle ca ili

• Low-nressure steam sunnlv for heatine the Reboilers (FEP-RBLR-00001 A/B)

• Reboilers (FEP-RBLR-00001A/Bl tube leak detection and diversion canabilitv

• L2ebQi er FEP-RBLR-00001AB1 ^eam condensate co1. Qcti-Qn

• fn^tru^nent^tiQn fQr ^nQ-nisg^in^andG9n^rQl^f^^s^^1^_i-cLuicl^evel
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• Forced air nurg!^ of the vessgLvapor snace for mitigation of hvdroeen gas buildtin
(Rassive venting of nurge air via the downstream vessels connected to the vent
hmder

• Capability to drain flusb,mt]^h^Ln^llv clean the^vstem

The condensed vanor from the FE,P condensers is collected in the Waste Feed Evanomt2z

recycled to the Waste Feed Evaporator Senarator Vessels (FEP-SEP-00001 A/B) demister
water sprays. The balance of the condensate is transferred to the RL^systez^
Off-specification condensate is recvcled to the Waste Feed Evan_orator Feed Vessels
(FEP-V SL-00017A/B).

Desim features include•

• Instrumentation for monitoring and control of vessellig

• Vessel vent to the PVP svstem

• Outlet valve header

• Remote samnling canabilitv offthe discharee ofthe trat

• Din lees in the vessel that maintain a liauid seal (nressu

• Makeun recvcle wa r as reauired for startun

4.1.2.3 Ultrafiltration Process (UFP) System

ents of the UFP tank svstem are:

• Ultrafiltration Feed Prenarafu?nyQsWls UFP-VSL-00001A/Bl

• Ultrafiltration Feed Vessels (LJFP-VSL-00002AB1

• Two ultrafilter train$_,_Q_O_Cl.^ti^t^atin^ three individual Ultrafilters
(UFP-FILT-00001 A/ 1 B/2A/21}L3AI3B

51-4-17
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• Ass9-ciated ultrafilter backnulsine cauinment

• Ultrafilter Per^n^^te Vessels (UFP-VSL-00062A/B/C)

• Pumps, ninina, and instrumentation for waste transfers.

Ultrafiltration is a filtration pmcess in,which the w^ste stream is nrocessed axiallv
thr ueh the Ulirafilters (UFP-FILT-00001A/1-BL?QL2B13^L3B1_. which are long bundles
of permeable tubes. Solidee ls^d^^a^sz^i^1.lLthroueh the nermeable ultrafilter
tubes surface while the concentr^Sion of the solids in the recirculatinstgream
continugusly incrgas^s.^>aer_sttltinpsolids slurry may need treatment such as caustic
le c'ne an r water washi to reduce the quantity of IHLW elass nroduced.

Waste is received from the HLP. FRP, and/or the FEP svstems into the11 uqfl^ati4n
Feed Preparation Vessels (UFP-VSL-00001A/B) Qftl3e_UFP^tstcw, T.kze waste mav be
samnled here to determine the ultrafiltration narameters. For envel^a(LC fPds,
chemicals are added to the Ultrafiltration Feed Preparation Vessels (UFT-VSL-0000 lA1
B) to precipitate strontium an^TU el^men CQ^t^i^e^^tI?ea^comine waste stream
prior to solids concentration by ultrafiltration. Heat (if reguiredlaud-aeitation can be
^ppIiedt^ensure that t1_te-7recipitaipu^rg^ess cQmpletecl.,.

The Ultrafiltra- ion Feed Prenaration Vessels (UFP-VSL-00001A/B) feed the
Ultrafiltration Feed Vessels (UFP-VSL-00002A/B). which feed the ultrafilters
t e e es. D rine the initial solids concentration, the solids-free stream eenerated bv
ultrafiltration is desienated as the LAW feed stream: which is then routed to one of the
three Ultrafilter Permeate Vessels (UFP-VSL-00062A/B/C). Here, the nermeate is
samnled for solids breakthrouah (turbiditv) prior to further nrocessine,3^hicb-in-QludQs
e^iiun and technetium removal^n^as1$if^n 1 ev_a^r^tion nri r LAW vitrification.

The resultinp c2ncentratedfurrym-a^tbeadze washed_i^t^e iAtrafiltration Feed Vessels
(UFP-VSL-00002A/B) with nrocess water or caustic leached to remove interstitial liauid,
soluble salts, and/or HLW elass-limiting comnounds and further nrocessed throuah the
Ultrafilters (UFP-FILT-00001A/1B/2A/2B/3 A/3B). The final concentrated HLW feed
stream is transferred to the HLW Lae Storaee Vessels (HLP-VSL-00027A/B1of^h_e^^
system and then on to the HLW vitrification rorocess. Permeate from solids treatmgnCls
also collected in Ultrafil_tgr Permeate Vessel s (UFP-VSL-00062A/B/(:1 t thi stream is
rs allv routed to the nlant wash ahd disR al nrocess system (PWD) for recvcle

rin^w^^e^r^es^^,tbg^er^es'1l^il^^Qf t1^U_ltr^f1te^sLILFP-FILT^QQQl A/1 B/2A/
MO1?,L3Bli_sx_etLc-esiover-ti^e-LZe-establis^in^tbe_ult^filters oen_nea^ililLCal^be
accomrolished usina one of two different methods: 1) backroulsine with filter roermeate or
2) cleaning utilizing nitric acid or caustic. Backnulsine may be utilized while the filter is
in oneration, but cleaning requires the filters to be out of operation. Filter nerformance
will be monitored to determine when cleanine is reauired.
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The nrimarv desian features of the UFP system are:

• Pulse jet mixers in the Ultrafiltration Feed Prenaratig^y_essefs the Ultrafiltration
Feed Vessels, and in the Ultrafilter Permeate Vessels

• oolin iackets on the UltrafiIltration Feed Preparation Vessels and on the
Ultrafiltration Feed Vessels

• Passiye vessel overflow routes for the Ultrafiltration Feed Preparation Vesse ^ the
Ultrafiltration Feed Vessels,ala$in thQ iJltrafilter Permeate Vessels to the Ultimate
Overflow Ve=l (PWD-VSL=999^3

• Heating ejectors for the Ultr^#ilfrattion Feed Prenaration Vessels and the
Ultrafiltration Feed Ves^l

• Emntvine eiectors for the Ultrafiltration Feed Prenaration Vessels

• Sam1>^ canabilities fQr^h^tJ^^f^Ltzation Feed Prenaration Vessels,A&
Ultrafiltration Feed Vessels. and in the Ultrafilter Penneate_V_essels

• Vessel wash rines for the Ultrafiltration Feed Prenaration Vessels. the Ultrafiltratig
Feed Vessels . and in the Ultrafilter Permeate Vessels Ventilation (both nassive and
forced) for the Ultrafiltration Feed Preparation VesselsJhe Ultrafiltration Feed
Vessels . and in the Ultrafilter Permeate Vessel5
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4.1.2.4 HLW Lag Storage and Feed Blending Process (HLP) st

i¢ure 4A-8 nresents a simnlifetd pzrocess flow diaeram of the HLyd^aeStorage and
Feed Blendine Process (HLPI Svstem. The HLP system receives the Envelone D sl.urrv
from the DST system and the treated HLW slurrv from theUFP system. This system
provides receint, storaee. and transfer canabilitv for ft$nveloneD feed. nrovides laa
toraee for the treated hieh-level vaste solids slurrv_ and lzl^^?ds HLW vitrifcation feed

nrior to transfer and subseauent nrocessine in the HLW vitrification nlant: The svstem
also nrovides for blendine of senarated cesium and techrtetium from the Cesium Nitric
Acid Recovery Process (CNPI Svstem with theHLW feed stream prior to trans&r^
HLW vitrification lant.

• HLW Feed Receint Vessel (HLP-VSL-00022)

• HLW Lae Storaee Vessels (HLP-VSL-00027A/B)

• HLW Feed Blendine Vessel (HLP-VSL-000281

• Pumns,plpiug. and instrumentation for waste transfers

HLW feed from the DST svstem is received into the HLW Feed ReceintV-kssQ1
HLP-VSL-000221. The waste st >red in this vessel is samnled and sent to eithe_r the UFP
sYstem the Waste Feed v orati-wLPyocess (FEPI. System or the Waste Feed Receipt
rocess (FRPI Svstem for nrocessi^

Treated high solids waste (HLW feed stream) received from the UFP svstem is stored in
1he HLW Lag Storage Vessels. The waste storediuh.Qse vessels is samnled to deterniztc
blending and to comnlv with vitrification narameters of IHLW. In the HLP
trontium/TRU precipitate slurry is seareeated from the other HLW slunv and then
blended in the U Feed Blendine K-i I. The HLW Lae Stora^e Vessels ar(-, baclc_ut?
vessels to the HJrW F_QQdjB1epAb)j:Vessel(HLP-VSL-000281

-c-Qntaina.z^.^tf_eam that has been recovered from^l^e L^W feed stream in the ff-astc
Sreatm_elbturocess. The cesium and technetium addittboitu'ates to the HLW-fQgsUlxeam are

ts'ans€ezresi-toAbeJILW vitrifca^on nlant for finalArea1ment and immobilization.
Alternativelv_ the blended HLW fi^ed stream may be refuurned to the DST svst^m
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The nrimarv desien features of the HLP svstem are:

• Internal nulse jet mixers in the HLW Feed Receipt Vessel the HLW Lag Storaee
Vessels, and the HLW Feed Blending Vessel for s

• Coolina iackets on the HLW Feed $eceint^essel .

olidssusnensio

tlze HLW Lap,

n

^toraee Vessels ,
^nd

• ^ss

tl^eI^-IWFee^i B^e,n^ng^e^^el

ive vessel overflow routes for the HLW Feed Receint Vessel . the HLW Lae
Storage Vessels and the HLW Feed Blendina Vessel to the Ultimate Overflow
Ves

• am

sel (PWD-VSL-00033)

nlina canabilities for the HLW Feed Receipt Vessel. the HLW Lae Storage
Ves

• Ves

sels. and the HLW Feed Blendine Vessel

sel wash rings for the HLW Feed Receipt Vessel the HLW Lag Storaue Vessels
and the HLW Feed Blending Vessel

• Ventilation (both passive and forcedl for the HLW &ed Receint Vessel the HLW
L1g-&o-ragp Vesael-s-ar3d the -ILW Feed B^en^inp Vesael

uT
Wi i th it ifi ti l t Th t

« .:d'„'l
F« l.li:«..

fpfeeess ng n e v r ca on p an . e sys em a so o

..t......... .. ...:..f to t.-..«sC.-
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i7T \S7 . :t.-:fi,...ti.....
plant.
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4.1.2.5 Cesium Ion Exchange Process (CXP) System

Figure 4A-9 nresents a simnlified nrocess flow diagram of the Cesium Ion Exchanee
cess (CXP SvstQM.T1be nrimarv function of the CXP tank svstem is to remove

MQUr.

The main comnonents of the CXP tank system are:

• Cesium Ion Exchan ohm s(CXP-IXC-0000 1 /2/3 /41

• Cesium Ion Exchanee Feed Vessel (CXP-VSL-0900J-)

• Cesium Ion Exchanee Caustic Rinse Collection Vessel (CXP-VSL-000041

• CesiumReagent Vessel (CXP-VSL-000051

• Cesium Ion Exchanee Treated LAW Co11ecT.iQn Vessels (CXP-VSL-00026AB/Cl

• Pumns. ninine. and instrumentation for wastelransfers

T1^e Cesium Ion Exchan a ti Rinse Collection Vessel (CXP-VSL-000041 is used
or receint (from Ion Exchange G lumns-CXP-IXC-00001/2/3/4) and transfer (to Cs IX
ReaeentYcas-el-CXP VSI-00005) of the caustic rinse. Transfer of the cms^fie rinse is
acco hed usi^ag_reverse flow diverters. The Cesium Reag_exbtyQssel
(CXP-VSL_0Qp45) is used to3-m2lv demineralized water and cauAaQ-solutions as well as
to suRnlv nitric acid for-Q-Mi9n..
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^13e ^e^um^^n Exchanpe FeecLVe^el (C^P-V$L_000011 re^e^s^ AW feed from the
UFPsy^ten^t^ci^zrQV^deeeci br itv to allow contin^rQUS oneration of the ion
^x&angesYSter^.r-The P uses four Cesium IoD Ex(:bange Colmm^(CXP-IXC-00001/
2/3/4). At any eiven time. three of the columns are used in series to remove cesium from
the LAW feed stream. The three columns are termed lead la¢ and nolishin _ columns,
denending on their nosition in the train. The fourth column is eluted and reeeneratedand
is then nlaced in a standby mode until the lead column reaches the desired cesium
loading. At this noint, the lead column is rotated out for elution, the lae column becomes
the lead_ the nolishine column become the la and the standby column is rotated int4
the polishing nosition

The concentration of cesium in the feed stream is monitored nrior to and followine each
Cesium Ion Exchan e Column (CXP-IXC-0000 1 /2/3 /41. Whemcesium is detected above
m-estalished set^int followi^iQn exclia^e u n, the lead column is take_n_o-W
^ftl^ehadine cvcle ^h^te^^n^theresiix_lZ r enerated while the other columns are
lace^intg^he lgal5-in^cycle.

Elution is nart of a resin bed reeen r i cy-Qle that tvnicallv inclicfe^e fQllowine
t^

• Displacement of residual LAW^^ecstream in the column by rinsing with dilu e
c ustic solution to nrevent the notent^iI Qfrecinitatine aluminum hydroxide from the
I,^1^V^^eds4^e^?n^^I^v^lues. This caustic rinse is provided from the Cesium
Ion Exchange Reagent Vessel(CXP-VSLAQ005)

• Disnlacement of residual dilute caij-sSic sQlAi9n from the column with^lemineralizesl
wate reYert_an-a_.c151-12ase rea_ctiQn du^in^ elution

• Elution of cesium ions withslilute nitric acid

• Displacement of residual acid from the column with demineralized water to nrevent
an acid-base reaction with the caustic solution

• Regeneration of the resin bed with caustic solution

AfLex_a number of loading and regeneration cycles, the resin is exnected to 1Qs_Q

LAW feed thrpuehp-ut_rat^The snent resin is slurried with recvcled Ion Exchange resin
tlush luti n and flushed out of the column into the Snent Resin CollWjon-w-d
Dewaterine Process (RDP) System for resin disnosal. A slurry of fresh resin is nrenared
in the Cesium Resin Addition Process (CRP)System and then added to the column as an
ion exchanae column bed replacement.

A standby elution system is nrovieddlzv_three tanks: one containing nitric acid a t er
containine demij).er iz wa er and a third tank containing sodium hvdroxide_,_Each
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it
toaaea commn. >. ne ranxs are locarea a an cievauon surnciemrv men anove rne t;esium
Ion Exchange Columns (CXP-IXC-0000 1 /2/3 /41 to nrovide enough hvdrostatic head to
induce flow throueh the Cesium Ion Exchanee Columns (CXP-IXC-00001/2/3/41 and
associated ninine to the destinatior-vesseL

hQUp^ap cesium ion exchanee the treated LAW feed is transferred to the Cesium Ion
^^c^n^e Treated LAWCQLIectz9n Vessels (CXP-VSL-00026AB/C) for further
treAment in the Treated LAW Evanoration Process (TLP) Svstem and the Treated LAW
Concentrate Stoxape Process (TCdD-S-YS-wrM

The nrimarv desien feah;res of the CXP svstem are:

• InnstLumentation foronitcz^g and control of vessel liquid level.
• Pu1se iet mixers in the Cs_1X Caustic Rinse Collection Vessel (CXP-VSL-OOOQ4^

andtheCgsium Ion Exchau^e T> eat.ed LAW Collection Vessels (CXP-VSL-
90026AL>31,.

• I'assive vessel overflow ro^s^iQ^Ltl^e Cs Ion Exchanee Feed Vessel (CXP-

• Remote samnline canaWties on the discharge oftyansfer R.umns
• Connection of the vessel vapor snace to the Pretreatment Vessel Vent Process

(PVP) System.

• Fe. ,a.°..,.,. ,.,., (C13001 , C13002 , C13003 ,
1
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(391130"")
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4.1.2.6 Cesium Nitric Acid Recovery Process (CNP) System

Finure 4A-10 nresents a simnli&,d nrocess flow diaaram of the Cesium Nitric Acid
Recovery Process (CNPI Svstem. The CNP system recovers nijri_c *d that was
nreviouslv used for elution of the cesium ion exchanee resin bed so it mav be used as
eluant. In addition. this svstem ct)ncentrates^t^^t^^nsf^rs the cesium eluted from'the ion
exchange system to HLP-VSL-DQ028/27B for incornoration into the HLW melter feeds
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The CNP system is comnosed of tanks and misc^ll^neous_unil^vstems, and consists of
the followina eauinment.

Tan^^Y^tem

• 1e n i encv Storaee Vessel (CNP-V

• Cesium Evanorator Recovered Nitric Acid Vessel (CNP-VSL-00004) .

• Cesium Evanorator Eluant Lute Pot (CNP-VSL-000011

•

Mi

•

Pumns ninin

scellaneous U

Cesium Evan

e.m

nit S

orat

d instrumentation for waste transfers

vstems

or Senarator Vessel (CNP-EVAP-000011

• esium Evanorator Concentrate Reboiler (CNP-HX-000011

• CesiumEvan orator Nitric^d Rct'tfie1rACNP-D4S-TC=09Q0_lJ

• Cesium Evanorator Primarv Condenser (CNP-HX-00002

• Cesium Evanorator Secondarv Condenser (CNP-HX-000031

• Cesium Evanorator^^rCo^id^rt^er (CNP-HX 0_QQO^

• High Efficiency Particulate Air Filter (CNP-HEPA-0000¢)

• Pumns, ninine, and instrumentation for waste transfers

LGN.P^AP^Q09QI1 oneu&^uexreduced nressure. closed-loon circulation stream
isfeSi^r9ia?thie_ey^noratort^he^l^-heatedCesium Evanorator Concentrate Reboiler
(CNP-HX-00001) and back to the Cesium Evanorator Senarator Vessel
fCNP-EVAP-000011.

Vanor from the Cesium Evanorator Senarator Vessel (CNP-EVAP-00001L com)osed
primarily of water and nitric acid, is sent to the Cesium Evanorator Nitric Acid Rectifier

LCNP-YSL=QOQ041fQLr^us-e iu th-e-elutto^of ce^ium ion exclian^e epl^rmi3 sin beds.
Condensed water vanor is recgvere fr m the e ium Evanorator Primarv Con en er
(CNP-HX-0Q002^ Cesium Evaporator Secondarv Condenser (CNP-HX-00003), and
^esi^rrr^E.Yan9rat^^e^^nen^er (CNP_I^X^099Q41 a.^d-unt t^the PWD sy^te^
These condensers are water-cooled shell-and-tube heat exchangers. Uncondensed vanors
exitinp from the after-copdense^atteuted tQt}^e^V^sy^te^ £or further treatment.

The cesium concentrated in the evanorator is routed to the HLW Feed Bkndine Veas-Ql
HLP-VSL-000281 for blendine and incorporation into the HLW melter feed streams.
This cesium concentrate may also be stored in the Eluate Contingency Storaee Vessel
(CNP-VSL-00003), which is eauinned with a cooling iacket for heat removal.
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The Cesium Evanorator Separator Vessel (CNP-EVAP-000011 is fed through a break not
and the Cesium Evanorator Eluant Lute Pot (CNP-VSL-00001) in order to create a
hydraulic seal to maintain a vamim in the Cesium Evanorator Senarator Vessel
(CNP-EVAP-00001 L

The recovered nitric acid is ^Iicallv samnled and. denendine on the acid
concentrati.Qn of the recovered acid samrole. some nH adjustment mav be necessarv.
Fresh 2 molar nitric acid is available to the Cesium Evanorator Recovered Ni4d!;^
Vessel (CNP-VSL-00004) along with nrocess condensate to adjust the recovered acid
concentratiQn^s^r ir

Qpprates when a Cesium Ion Exchang„e Column (CXP-IXC-00001/

2/3/4)is in the nrocess of haviwj s resin bed regenerated thro^eh an elution rorocess.
When elution of a cesium ion exchange column is not taking^lace, the nitric acid
recoverv system is maintained in a standby mode. The major vessels of the CNP system
are equipped with internal wash rings or df-sontamination of the svstem.

The nrimarv design features of the CNP system are:

• Instrumentation for monitc rine and control of vessel liquid level
• P11iseLetnixers in the Eluate Contineencv Storaeeeasel (CNP-VSL-00003) and

the Cs Evanorator Recovered Nitric Acid Vessel (CNP-VSL-000041.

• Passive vessel overflow routes from the Eluate Contineencv Storaee Vessel-and
the Cs Evaroorator Recovered Nitric Ac'3d Vessel

• Connection of the vessel vanor sroac^n^gndensers to the Pretreatment Vessel
Y_enLProees^ ) SystQin.

The
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4.1.2.7 Cesium Resin Addition Process (CRP) System

Fiaure 4A-11 nresents a simnlified nrocess flow diapram of the Cesium Resin Addition
Process (CRP) System. The nurnose of the CRP tank system is to orovide a means to add

the bulk of the resin gZrticles as^ell as chemicallv conditionine the fresh resin After
conditionine, the resin is transferred to the ion exchanee columns as a slurrv_bv era^ - -

The main comnonents of the CRP tank system are:

• Cesium Resin Addition Vessel (CRP-VSL-00001)

• Cesium Resin Addition Air Gan Vessel (CRP-VSL-000021

• Cesium resin addition recvcle numn

• Pumn ninine,aDd instramentation for waste transfers

• Text nrovided for informational nurooses only

Cesium is removed from the LAW feed using the ion exchanee resin. Each batch of the
resin has a limited useful oneratine life after which it mus^ved from the ion
xchanee column and renlaced with fresh resin.
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Fresh resin is delivered per snecification by the vendor. It is then transferred from bulk
storage with the aid of handlina^^iDZ^3^nt to the minaddition room. The resin is
transferred from the shinning container to the Cesium Resin Addition Vessel
(CRP-VSL-00001) with an eductor and^emineralized water. After transfer. the cesium
resin undereoeinconditioning nrocesses. The resin is then transferred to a Cesium
Ion Exchan¢e ColumnSXP-aC-00001/2/3/41 as a slurrv by eravitv flow.

There is a Cesium Resin Addition Air Gan Vessel (CRP-VSL-00002), located on the

CRP-VSL-000021 is to nrevent back-flow of potentially c ntaminated ea^ resin^r

liquid, caused by a leaky or misaligned valve, from feedina back into the Cesium Resin
Addition Vessel (CRP-VSL-00002). In the unlikely event of back-flow int9Aht. ^eium
Resin Addition Air Gan Vessel (CRP-VSL-00002). eas is vented to thgi'^g eat e^t
Vessel Vent Process (PVP) System anlsther CQn-s-fit_uentso_verflowi nto the Plant Wash
Vessel (PWD-VSL-00044) of the PlanA Wash antDis-gos-&li?rQC-es^(PWD)System

The cesium resin must be conditioned ef re^rpces^in the LAW feQd stream througb
the Cesium Ion Exchange Columns (CXP-IXC-00001/2/3/4). The nurp93epf
conditionine is t-Q-fully-exp^t^the re ir n^onYerksQ resin into the rieht ionic form for
^iu^rer^oval.

The nrimarv desien features of the CRP svstem are:
• Inntrrn_nentatiQn^sr niQnj ri Sl cQr^tiQl^vessel liauid level.

• Passive vessel overflow routes from the Cesium Resin Addition Vessel (CRP-
VSL-000011.

• ect34aroTthe Vessel vanor snace to the Pretreatment Vessel Vent Process
(PVPj_'iYs_t_er3 .

>
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4.1.2.8 Technetium Ion Exchange Process System (TXP)

The primary function of the TXP is to remove technetium from the LAW feed stream.
This is accomplished using a series of ion exchange columns containing a resin that
preferentially extracts technetium.

The main components of the TXP are:
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• Four technetium ion exchange columns (C43006, C43007, C43008, and C43009) for
technetium removal

• Three treated LAW buffer vessels (V43110A, V43110B, and V43110C)

• A technetium ion exchange buffer vessel (V43001)

• A caustic rinse collection vessel (V43056) with reverse flow diverters

• Two technetium feed pumps and associated piping

Other equipment associated with this system includes the technetium reagent vessel for
caustic solutions and process water addition and two transfer pumps for reagents and
water flushes.

The TXP uses four columns operating in series. At any given time, only three of the ion
exchange columns operate in the loading cycle, removing technetium from the LAW feed
stream. The order of these columns may be rotated in series so that any of the columns
may be in the lead position. The remaining ion exchange column is being eluted, having
its spent resin replaced, or is in a standby mode. After a lead column is eluted, it
typically becomes a lag column in the next loading cycle.

The concentration of technetium in the treated LAW is monitored between columns and
on the inlet line to the treated LAW buffer vessels. When technetium is detected above
an established set point following an ion exchange column, that column is taken out of
the loading cycle and the resin bed is regenerated, while the column that was out of
service is returned to the loading cycle.

Elution is part of the resin bed regeneration cycle that typically includes the following
steps:

• Displacement of residual LAW feed in the column by rinsing with dilute caustic
solution to prevent the precipitation of aluminum hydroxide.

• Rinsing of the ion exchange column with process water to prevent caustic from
mixing with eluate that is transferred to the technetium eluant recovery system during
the elution step.

• Elution of sodium pertechnetate on the loaded resin with warm water from the eluant
recovery system.

• pH adjustment of the resin bed by flushing with sodium hydroxide solution to prevent
precipitation of aluminum hydroxide during subsequent LAW feed processing.

The eluate from the resin bed regeneration is collected and transferred to the Technetium
Eluant Recovery Process System (TEP) for recycling. The concentration of technetium
in the eluate is monitored until only limited concentrations of technetium are detected in
the eluate leaving the column. The process water eluate is sent to the technetium eluate
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receipt vessels for further processing to recover the concentrated technetium product.
The water is recovered in the technetium eluant recovery system for reuse as eluant.

After a number of loading and regeneration cycles the resin is expected to lose
performance and is termed "spent." The number of cycles depends on LAW feed
constituents, operating temperatures, properties of the resin, radiation exposure, and
LAW feed throughput rates. The spent resin is slurried with recycled resin flush solution
and flushed out of the column to the Spent Resin Collection and Dewatering Process
System (RDP). A slurry of fresh :resin is then added to the column as a bed replacement.

Instrumentation, alarms, controls, and interlocks will be provided for the TXP to indicate
or prevent the following conditions:

• Overfilling: Vessels are protected against overfilling by liquid level indication, and
high-level instrumentation interlocks to shut off feed sources, as required. Overflow
piping from each vented vessel prevents liquid from entering the vent system.

• Overpressurization: Pressure relief for each ion exchange column is provided by a
relief valve that discharges to a piping header that is vented in the technetium reagent
vessel.

• Loss of containment: Vessels are protected against containment loss by liquid level
indication, low-level interlocks to shut off feed sources and PCS control and alarm
functions, as required. The cell, which drains to a sump, contains liquid leakage in
this system. The cell is lined with stainless steel, and sump level instrumentation
detects liquid leakage into the cell.

• Inadvertent transfers of fluids: System sequential operations are properly interlocked
to prevent inadvertent transfers at the wrong time or location.

• Reverse flow diverter failure: Where needed, system vessels using reverse flow
diverters incorporate dual reverse flow diverters system redundancy into the design to
prevent loss of process function and to maintain appropriate liquid levels in vessels if
one of the reverse flow diverters should fail.

• Column venting: The valves for each ion exchange column are interlocked with the
column vent valve so that the vent valve closes when feed valves open to the ion
exchange column. Similarly, the vent valve is closed during spent resin removal.
The vent valve opens when a column is idle.

4.1.2.9 Technetium Eluant Recovery Process System (TEP)

The TEP recovers water from the eluate that was previously used fortechnetium ion
exchange resin bed regeneration so that it may be reused. In addition, this system
concentrates and transfers to storage the technetium extracted from the ion exchange
system for incorporation into the HLW melter feed.

The main components of the TEP are:
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• Technetium eluant recovery evaporator (V43069) and reboiler

• A rectifier column

• Primary and after-condensers

• A pulse pot

• Technetium concentrate lute pot (V43072)

• Eluate contingency storage vessel (V 13073, included in the Cesium Nitric Acid
Recovery Process System [CNP])

• Recovered technetium eluant vessel (V43071)

During the process of regenerating the technetium ion exchange resin beds, eluant
composed primarily of technetium-bearing water will be fed to the technetium eluant
recovery evaporator operating under reduced pressure. A closed loop circulation stream
is fed from the evaporator to the steam heated reboiler and back to the evaporator. This
heat input is the motive force for the evaporative process.

Vapors from the evaporator, composed primarily of water vapors, are sent to the refluxed
rectifier column, where the majority of the water is recovered in the rectifier column
underflow. This recovered water is collected in the recovered technetium eluant vessel
for reuse in the regeneration of technetium ion exchange column resin beds. Additional
water vapors are recovered from both of the systems condensers (primary and after-
condenser) and the condensate is routed to the Plant Wash and Disposal System (PWD).
These condensers are water cooled shell-and-tube heat exchangers. Uncondensed vapors
exiting from the after-condenser are routed to the PVP for further treatment.

The technetium concentrated from the evaporator is routed to the HLW feed blending
vessel (V 12007), for blending and incorporation into the HLW melter feed stream. The
technetium concentrate from the evaporator can alternatively be stored in the eluate
contingency storage vessel.

Because the technetium eluant recovery evaporator operates under reduced pressure, the
feed stream to the evaporator is passed through a pulse pot and enters the evaporator
through a lute pot. This process maintains the negative pressure on the evaporator
system. The concentrated technetium stream extracted from the evaporator also passes
through a lute pot.

The TEP only operates when a technetium ion exchange column is in the process of
having its resin bed regenerated through an elution process. When elution of a
technetium ion exchange column is not taking place, the TEP is maintained in a standby
mode. The major vessels of the TEP are equipped with internal wash rings for
decontamination of the system.
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Instrumentation, alarms, controls, and interlocks will be provided for the CRP indicate or
prevent the following conditions:

• Overfilling: Vessels are protected against overfilling by liquid level indication, high
liquid level instrumentation interlocks to shut off feed sources, and PCS control
functions with hard-wired trips, as required. Overflow piping from each vented
vessel prevents liquid from entering the vent system.

• Loss of containment: Vessel containment loss is detected by liquid level indication in
the sump. In the event of an extremely low liquid level in a process vessel, PCS
control and alarms will function as required, including shutoff of feed sources. The
cell, which drains to a sump, will contain liquid leakage in this system, and a steam
ejector is used to empty the sump as needed. The cell is lined with stainless steel.

• Loss of cooling water to condenser: If there is a loss of normal cooling water, and
backup cooling water is not available, the vacuum ejectors system and the evaporator
will automatically shut down.

• Inadvertent transfers of fluids: System sequential transfer operations are interlocked.

4.1.2.10 Technetium Resin Addition Process System (TRP)

The purpose of the system is to provide a means to add fresh resin to the technetium ion
exchange columns. The TRP provides for preparation of the technetium resin by
hydraulically removing fines from the bulk of the resin particles. The system also
provides for transfer to the ion exchange columns as a slurry by gravity flow. The resin
is chemically conditioned in the ion exchange column. The system is located at a point
over the technetium ion exchange columns which allows optimum operational efficiency.

Technetium is removed from the LAW feed stream using an ion exchange resin. Each
batch of the resin has a limited useful life after which it must be removed from the ion
exchange column and replaced with fresh resin.

Fresh resin is added to, prepared in and slurried for transfer from the technetium resin
addition vessel. Process water is added to make up the required slurry which is gently
agitated mechanically to suspend the fine particles. Next, fines are removed from the
slurry. The resin is gravity transferred as a slurry to the technetium ion exchange,
columns. The conditioning process involves soaking the resin in caustic. There is an air
gap vessel located at the four slurry downcomers to the technetium ion exchange columns
in the resin addition valve bulge. The function of each air gap vessel is to prevent back-
flow of potentially contaminated gas, resin, or liquid, caused by a leaky or misaligned
valve, from feeding back into the resin addition vessel.
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Instrumentation, alarms, controls, and interlocks will be provided for the TRP indicate or
prevent the following conditions:

• Pressure in technetium resin addition vessel: High pressure will alarm; interlock to
check vessel status and readiness to receive resin.

• Level in technetium resin addition vessel: Vessel is equipped with level controller;
alarms at high level and low level; appropriate transfer valves automatically close.

• Pressure in technetium resin addition vessel: At a set pressure level, the pressure is
released into the vessel area.

• Vacuum in technetium resin addition vessel: At a set pressure level, atmospheric air
is drawn in.

• Level in technetium resin overflow tank: At high level, flow from the screen is shut
off.

• Overflow recycle pump discharge pressure: Alarms at low discharge pressure; the
operator checks on the operation of the pump. A low-low pressure will alarm.

• Differential pressure across the fines overflow filter: A high differential pressure
indicating a plugged filter will be alarmed. A low differential pressure indicates
failure of the filters.

4.1.2.11 Treated LAW Evaporation Process (TLP) System

Fieure 4A-16 oresents a simgli ed^rQcess^sz^Cl^r^n^ftl^^eated LAW
Evanro^aion roegSSLT^vstem. The nrimarv function of the TLP tank and
r^i^^1.La_n_e4usu^it^y^ezrl^s^concentrate treated LAW from the Cesium and
Technetium Ion ExchangLPrQCe^sl^X>?l Svster^
The main comT)oneats-&-the tank and miscellaneous unit system are as follows:
•. Receive waste from the treated LAW collection vessels following technetium

removal

• Receive and neutralize submerged bed scrubber purge from LAW vitrification

• Evaporate a portion of the feed (reducing the volume and increasing the sodium
concentration)

• Transfer the waste to the Treated LAW Concentrate Storage Process System (TCP)

• Condense the overhead vapors and transfer the condensate to the Radioactive Liquid
Waste Disposal System (RLD)

• Vent non-condensable gases to the PVP for treatment

T^nkk^ystem

• LAW Submerged Bed Sĉber1BS) n en te Receipt Vessels
(TLP-VSL-00009AB)

• Treated LAW Evanorator Condensate Vessel (TLP-VSL-000021
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• umns. nining and instrumenl7ajion for waste transfers

Miscellaneous Unit Systems

• Treated LAW Evanorator Senarator Vessel (TLP-SEP-OOOOl1

• Pumns, ninine, and instrumentation for waste transfers

• Reboiler (TLP-RBLR-000011

• Cgmetitrat_e_12umQS with outle t valve header

• rimarv Condenser (TLP-CO 0_0Q901

• Lnter-Condenser (TLP-COND9QQ02

• After-Condenser (TJ2̀ C0M^9993

Cl to the evanorator svstem. The Treated LAW Evanorator Senarator Vessel
(TLP-SEP-00001) will deliver treated LAW concentrate to the Treated LAW Concentrate
Storage Process (TCPI Svstem.

The TLP system also evanorates recvcle streams from the Treated LAW Concentrate

the Treated LAW Evapgrator SeniratQr Yessel (TLP-SEP-00001) are routed to the

Primary Condenser (TLP-COND- 0001.1. Process condensate from the Primarv

the RL) svstem. The noncondensables from the condenser train are dlsch^xged to the

Eretreatment-VQsaeJ ^bent Proc@a VPl Svste^n

The TLp feed svstem inclu s two LAW SBS Cond nsate Receint Vessels
(TLP-VSL-00009A/B1 for manaWrag mer^ed bed scrubber recvcles from LAW
vitrification and nretreatment nrocess recycles. One vessel will be in an accumulation
mode while the alternate vessel is feedine the Treated LAW Evanorator Senarator Vessel
(TLP-SEP-000011

The primary de^in f^tures of the TLP feed c=onents include:

• lntemal nulse iet mixers for sc)^^en^i^n

• Instrumentation for monitorimr of vesselr=idJeY-cl

• ycssel vent to the PVP svs=,

• Passi)7e air nurae of the vessel vno^

• Pump and line flushine canabahty

• Transfer flow rate indicati iand transfer volume tota.lazcx
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• emote samnling capability off the discharee of the transfer numns

• YQssel spray rines for vessel decontamination

The Treated LAW Evanorator Senarator Vessel (TLP-SEP-00001) is a forced--oNu af
unit oneratine under vacuum to reduce the oneratine temne^reA^circulation numn
maintains a high flow rate from the evanorator senarator vessel to the Reboileur

waste stream is nrevented from boiling in the re 'ler tubes by maintainine sufficient
hydrostatic head (submer enc(-) aboveAb^,rebQiLer ttil?^

Separator Vessel (TLP-SEP-00001 ,Tlze 1'a idcs^ntil^^es to flash and the vanor and
Iiquid streams are senarated (li ui -vanor diseneagementl. The liquid stream circulates
in his loop and becomcs^79re cor?qqntrptesi, while the vanor stream nasses throueh a
demistine section to the evazQrar -coiicfensers. A nortion of the concentrate is also
lztunpe_d from the bottr^nof the Treated LAW Evanorator Senarator Vessel
(TLP-SEP-00091) at the controlled liquid density and is dischareed to the TCP system as
eed to LAW vitrificati

The primary desien features of the evanorator trains include:

• neratinu nressure indication and control

• Differential nressure indication across the Treated LAW Evanorator Senarator Vessel
TLP-SEP-000011 demis er ectiQn

• ^Vaier s^r^s^o^he^reaLe^LAyV E_v_a^o^a.t^x^et^a^to^ vessel (TLP-SEP-000011
&mister seclion

• Pr^Fe^c^nd n e radiation moni in and recvcle calZabili

• Low-nressure steam sunnlv for heating the Reboiler (TLP-RBLR-000011

• Reboiler (TLP-RBLR-00001) tube leak detection and diversion cana ilitv

• Reboiler (TLP-RBLR-00001) steam condensate collection

• Insirumentation for monitorina and^9ntrol of vesseljiqui 1 el

• Passive ventin}, via thecl wn ream vesels conneEtel toAhe_v_eittkstd_er

• S^Ral^ili^^t^ratn,f^^sh.^aai^clter^i^1a1^c1^n^h^ayste^

vanor stream exitiniRAhe-TrgaLecLL.A-W Eyallor-atQr-S-enaraAQr-^Lesse-I

LTIP^P^1QQQ1^ is_c_oncl_en^e^ ixt_aSl^re^sla.^e_consie^^ersysLem csaasistin^o^a^?ria^ry
n en er TLP-COND-000011, an Inter- ndenser (TLP-COND-00002L and an After-

Condenser (TLP-^QND-00Q03) A t)-sIage hil3_,Zessure steam vacuum system
between the condensers maintains an oneratina nressure of approximately 1 psi on the
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Treated LAW EvaMrator Senarator Vessel (TLP-SEP-00001). The noncondensables
exiti.ae downstream of the After-Condenser (TLP-COND-00003) are routed to the PVP

system for treatment.

The nrimarv desi¢n features for vanor stream manaeement include:

• Instrumentation for monitorim4and control of vessel liauid level

• n to nrevent nressurizatig^9_f^^^^Se1

• ,Remote saml^ingcanabilitv of the transfer numn discharae

• Di^legs in the vessel that maintain a liquid seal (pressure boundarvl bebyegm-tlbe
vessel and the condensers

• Makeun recvcle water as reauired for startun

The condensed vanor from the condensers is collected in the Treated LAW Eva_norator
Condensate Vessel (TLP-VSL-00D02). A small fraction ofthe total Eondensate is
recyQled to the Treated LAW Evaoorator Sena^t9s Vossel (TLP-SEP-00001) demister
watersnrays Tb..e_lzalance of the rQnd^ns^L^i^tr^nsferred to the RLD svstem.

Condensate from the nrimarv condenser is monitored for ra ' . In the event of
radioactivity breakthroueh beine d^e^ a Treated LAW Evaborator Senarator (TLPI
Svstem shutdown is initiated and tke contents of the Treated LAW Evanorator
CondensateVessel (TLP-VSL-000021 are transferred to a LAW SBS Condensate Receipt
V
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4.1.2.12 Treated LAW Concentrate Storage Process (TCP) System

F[;ure 4A-16 nresents a simPlifiednxgG^ ow diau_ram of the Treated LAW
Concentrate Storaee Process (TC11System: The primary function of the TCP svstem is
to receive treated LAW concentrate from the Treated LAW Evanoration Process (TLP^
System and store the material for subseouent batch transfer to the LAW vitrificati on
lvaatt

The main comnonents of the TCP tank system are:

• Treated LAW Concentrate Storaee Vessel (TCP-VSL-04Q0j)

• umns for transferrin¢ treated LAW concentrate

• Three waste transfer lines to LAW vitrification

• Vessel inletandoutlet valve-bf-aslers

• nininp,ODd ins nnentation for waste transfers

Dilute treated LAW direct from the Cesium Ion Exdi=pe Process (CXP) Svstem can

ae storaee to sustain ILAW elass nroduction if the nretreatme^^turocs^e_ is
interrunted.
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Out-of-specification treated LAW concentrate can be recvcled to the waste feed receint
nrocesssvstem (FRP) for rework throu h nretrea ent. or r^cvcled to the TLP system for
blending and additional evaQOration. Under-stri-cWraini_strati`v_e control (samnling and
iumn^^i^ta1l^^Qnl^he re^te^l LQ^VCoiaEen^^te ^tsZra^^es^el (TCP-VSL-000011
can also receive washed and leached solids directly from the UFP svstem if the solids
rti^e^^^t_ed^-^W f_e^Sl^vc9if^tiSLn-

D rilag commissionine. treated LAW concentrate may be stored in a dedicated FRP
vessel for additional lae storage canacitv. Transfers from and to the TCP and FRP
svstems will also be under strict administrative control (samnline and iumner
installationl.

Treated LAW concentrate is batch-transferred from the tank to LAW vitrificati
the inner nine of any one of three co-axial transfer lines (two connected, one unconnecte
snare). The inlet and outlet valve headers and numns are used in combination to facilitaLe_
circulation and samnlina, forward transfer to LAW vitrification, and recycle to th ,TI^

tern or FRP system

The primary desian features of the TCP system include:

• Canabilitv to nressure test both the inner and outer transfer lines for inteerit

• Transfer line leak detection svstem for inteeritv indication durinE transfer

• Transfer line flushing and draining -catzabil^t_y

• Instrumentation for monitoring vessel liauid level

• Vessel vent to the PVP svstem

• Direct steam iniection to maintain tlte concentrate temnerature above the saturation

temperature to nrevent nrecinitatio

• Internal nulse iet mixers (PJMs) for solids suspension and slurry mixing

• $c^pQt^^^r^nline ^^bilit^oi ^the dis^harees^ht^t^n^er p^m̂

• Vessel snrav rines for vessel decontamination

• Administrative controls and radiation monitorine to ensure that treated LAW
transferred into and from the ves 1 ee swastesoeeificat9n fsr LAW vitrification.

The TCP svstem numns and valve headers exnosed to low radiation notential are located
n a C3/R3 area for ease of maint

Plant:
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4.1.2.13 Spent Resin Collection and Dewatering Process (RDP) System

EZgure 4A- 15 nresents a simnlifiei nrocess flow diaeram of the Spent Resin Collecti_oat
and Dewatering Process (RDP) System. The RDP system nrovides for thg^ zeriodic
zemoval of spent cesium and technetium ion exchanee resin.

The nrimarv comnonents of the RDP svstem include:

• Snent Resin Slunv Vessels (RDP-VSL-00002A/B/Cl

• nent Resin Dewaterine M9igure enaration Vessel (RDP-VSL-000041

• PUMPS, Qiinp and inst^iunt^a^l.............tio^^gx^aste transfers

Resin is first eluted-aud-tlt^mJH-dr;3l.ili.caUv discharged under nressure fromAhej-on
exchanee cQl=D bv fluidiziatg the bed of resin with demineralized wateL-Qr-caustic
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discharuine the contents into a Snent Res'^nshanx V.es5.elLRDP-VSL-00002AB/Cl. In
these vessels, the resin slurry will be circulatedmonitored for cesium and technetium
content, and delivered to a samroline system to determine whether the resin is in
compliance with the receiving TSD uniV s-,Kastcaece]^tauce criteria. Snent resins that
meet the receivine TSD unit^^,ste accerotance criteria will be dewatered, containerized,
an transferredt^a T^D udbt

Sp_eiatresi n is removed from each Cesium and Technetium Ion Exchange Column
CXP-IXC-0000 1 /2/3 /41 independently as a batch oneration. Snent resin slurrv from the
aon e c a g-e-c-l.ixmns is collected in the three snent resin collection vessels-wbiska_re
'nterchane eable and will be canable of storine transnort liquid and regin-simn_Y ce 'n
the snent resin slurry vessel, the resin slurry will be mixed by nulse iet_mixers asd
monitored for radiation (gamma) content in a circulation loon to deternjine if elution has
sufficiently removed radi onuclides from the^einfor disno^al.

Resin that does not meet there&t_erm_3ned trQaf.ruensdamits -ll_1be routed back to the
Cesium and Technetium hnEx_c^e^o]_umrusLC^'- C-00001/2/3/41 for additional
elut^. After comroleTine the^d^itiQna^l^ti^n^b^eis transferred back to a Sroent
Resin Slunv Vesse-ls (RDP--V-SL_04092QBLC1DLw^?exeitti-s-prQce.se a a' .

Followine assurance that the spent resin is in compliance with the receivine TSD-umitiS
acceptance criteria, the resin is roumned to the disposable sroent resin dewaterina
container. When the transfer operation is comroleted. water is used to flush resin
remainine in the transfer pump and line to the snent resin dewatering container.

There are three steps-tQr_e 'lr dgwa.t,eyjn_g,^iCSS.v.â r'2^.^c1__ewc?t^x^P_ remoyes excess water

as the Iurrv is num^ed tQthe disnosal container. Next, a dewaterine pump is used to

remove standing water above the resin bed. Finallv, circulation of a warm drv air stream

throuQh^he^ent re^in i^a the eQntaiDer ^aROra^es t^ie rexna^roe liauid. The moist air

stream leavinp the dewatering^ontainer is cooled in theSlncntResin Dewaterine

Moisture Se^aration Vessel (RDP-VSL-00004) where the moisture is condensed and

^e^arated.-Tb_e d^aas^xoa^ t̂b_e, snent resi^d^vYaLerine moisl^i^e^aration vessel is

circulated nast a heater and through the resin again. When the water content in the resin

is reduced to ar^accentable level. the dewaterine oneration is comnlete.

The nrimarv design features of the RDP svstem are:
• nstrumentation for monitoring and control of vessel liauid level

• Pul^e iet mixers in the Snent Resir^ Slurry Vessels (RDP-VSL-00002AB/C).
• Passive vessel overflow routes from the Snent Resin Slurrv Vessels.
• Remote samnline capalZities on the discharge transfer numros.
• ^pnnertion of the vessel v^lzp^suao^^toAbe-Pretreatnmts^s^ le Vent PzoEess

(PVP) Svstem.

51-4-46



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

^ ,...4 _,.,,i.. ,,,.n,.,,4Th i,... ^e

"'°" . ,.,..,,.
I

'1.. A". ..'.°: « ..l ill b
....1,.4,.A

d
C

it
' i d. n

4....1+....4i..... .. ..t....4
rv

.n

,

A A..1:....«..A

t s urry w e

4..
a sam lin s

mon ore

stem
4.. .1..4.......

h

e es tffn an
«

th th) p g y

•cc11 ...:4'e.. nn4rv

w

n ..4nr'.... :4...«:n c

e er e

41...4......4
R i

..n64....«4 li..w.:4..
f

f

.. L\....4i
d

4..

es n

..... .. ..4.....4
ill

«,...4,.•] 1.....1.
t

:
b th

..... ,...,.l.n..rv

or an e w

e o e

' o „4..`.:.....ill ....
drv

...°4,."„A ":.
b

'...",.A
de > an>

..:41.
wash rings

C«'1'.e'...4,.«.:«,.a'...
by

fl..,.l.:...,.
Wash

s...4.,`......,:11
be

..1'1.. 4o i«4«,.`l..rvrv

...4,.« ...4i.. ..•,. ..a..7«l.......1..4:..... ..iA
h

. ..,l Ai«...
l

,.1..A ....1/
it l fitt d ithrvo e s ee s a so e w av •

•.Ftl.,. .....11..
d

41..,.«
an

3/L.,.ti ,.« ....,...1.. T« ,.«A,.«
to

,.1.4^... '

instal led inside ,.°,a. vessel at 4...,. 1,...,.1,. Tl.,, ,.s'41.,...pp,.« ,.a..,,4,.'... 1,.,.°4,.a i"

the
n4..

above the
..441rva .. « lne•1 :nl4rv

111

n4..
the j et mbEing n4:.. and neeess

...1...4.. 4.. :..:4i..4.. 41......:..:.... •.{^«
°Sin-

..«.1 .....4..«
The lower

rvd....4..«.. i...l..rvrv •^rvrv^•rv^b

over the ,...ti..,.
vessel ..,.1.._...,. 4.. .. ..iC .....

suspension ..FA.,.
resin. D«•......... . ...4,.«

z
the resin e

,'.'4."'4:'..'
No

addi4:.......1 G,...1' .
'rvtrv« :q

;«4«,.,1..,.,.•1 i«4,.
the

....s"°l..
until

li„.... '.
e fl•.s-11-pa at the end

'.C.'
resin 4«......C«

51-4-47



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

l.,.tt,..... ,.,.1L.,.ti.... . « ....l..t«,. «..,.:...
i

,.1..
Thf th

,.,...:..........:t....,.A
fo e s e s

a,.""",.\1«t`.1."'^ti ....' a.."`L "„'1:"t:'"' ... ...:
~ b t b « t d

or
.':..,,

if i d( e a) y e s e e5\ ces um an

°..°1...' °..'^°
it

'.'""«l:°° «'^°'^:..:....
TSD

.....A
tl ^ ^ ith th

.it>..
° °^'a so a. usu.ov auacuycu o w e

efitefia.

waste eeept ee

ti '"' ..,,.t'^...
i

:"F'."" .. «..t,.«.."""'^1.,
l d

. t ' ' ^ mC f l ti

nc u es a

th h th t i t ' T.8.. ^3 iP. o a v dcaiii, y ra r s eart3 resinj3iEroug e sl3eir cSHliiixvis kae. xa

t..«e /..,..te«
d

i
l t

«
i

.. «..4:,......t,.,l
Th

.. « F«,..«
thbl k th dffl s rop e s) s e ower suc s e ry e

r"'7,.'"7 to an acceptable 1
a e..e1 the, «es:.. is

de.....t,.""„1
.

0

51-4-48



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

feed s
a..«".°

and PCS ^effo7

. . .

> .

system.

T.. ..4',.....tn:,......n«4 -
V

..,... 4 ,. ,.4nA
t

n....
l i

4ni.....n..a l..nn
b

1:,...:A l....,
. e w e j.a ^.w ..sse s aga ns y

,.nll ..
f d Th

1.'.d.,ee sourees e- e

li..n,7nnll
it Th

sump ,

..«al.sys ern . e s

will
,L.t,.,.t

liquid leakage

^ r....a..n.h,.... t_n..nr_n ,.FCt

t..t..

.,:a,.._c..nFn... n n,,.:nl .. .. n.:,...n n ,._l. :_.,._l,.,.l.,.a

'7,...,.. :F+1...«,.
i

:"`1:,...ti,. al'..
s ft > >

4.1.2.14 Pretreatment Maintenance

• Pretreatment in-cell handling,svstem (P1H)

• Pretreatment filter cave handli.na svstem (PFH)

• Radioactive solid waste handline svstem (R)YHI

The individual svstems and their nrimarv functions are described below:

Pretreatment In-Cell Handline (PI
The nuroose of this svstem is to decontaminate and nerform maintenance on eauinment

• Decontaminate contaminated eauinment using the wash down snravs followed by the
Decontamination Soak Tank (PIH-TK-000011

* ollectine liauids in catch na s

• ^Qidin^c^lvo_^^eabts^bife^oa^^oxk usiag fixlures

• Disassembliue.xeuairine.and reassemblina failed contaminated nrocess eauinment
^^ia^Qt^s
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Typical nrocess equipment that the system wil handle are numns valves, iumners, small
vessels, and other ancillarv equipment and/or tools. Maintenance eauinment reauirinn
neriodic servicing_lzy this sy-stemwiill** claide cranes, manipulators, and decontamination
and disassemblv tools.

E_a inment in this svstem will include:

• Overhead conea

• Manipulators (nowered and manuall

• Shield and airlock doors

• i e r ductiausouinrug-ut er ,she^r etc 1

• Crane denloved eauinment such as impact wrenches and snreader bars

• Fixtures

• Decontamination eap.ipr^ein-L(car io-xid_e )Yash down Decontamination Soak
Tank fPIH-TK-0Q00111

• Maninulator-onerated assemblv/slisassemblv tools ed in re^air

• Turntables

• Pumns niningand instrumentatignfQL3yas-tQtTar^

Pretreatment Filter Cave Handling (PFHI Svstem

The nurmose of this system is to provide a method for performing maintenance on
ventilation eouinment in the filter cave. The eauinment in this svstem willDr9_v-iAe-tU

llowin^ function

• Liftine, holdin^, transnorting. installing/uncoupling nrimarilv filters. some nrocess
equipment, and failed in-cell cranes and nowered maninulators

• rov'd'neixt e comnonents while d_oittg work

• Operation of some manual valves

• I)econtaminaaa^^ndionitorine^fcQntami.nwe e u_ipaxar^t

Tvnical ventilation ecuinment thePFEI^ysTerr^wi_ll handle are Hieh Efficiency
Particulate Air Filter (HEPA) and Hig-ht

-
Efficiencv Mist Eliminators (HEMEs). and duct

isolation valvm inside the cell. Maintenance eauinment "eUiriDg Periodic servicingbv
this svstem will include cranes. maninulators. and decontamination and disassemblv
toOIS,

EuciDment in this^yse^r^wYll ingU&-

• Overhead cranes

• I^niaulators (nowffc-d and manual.l

• Shield and airlock d2o`rs
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• Crane deT)l-oved eauinment, such as imnact wrenches and snreader bars

• Dgcontamin^on eauinment (carbon dioxide. wash downl

• Maninulator-denloved assemb /' ^slsused in renair

Radioactive Solid Waste Handlim> (RWHISvste
The nu this system is to nrovide a means to disnose of mixed waste contaminated
equinment_. This system interfaces with system PIH, system PFH, and the snent resin
5iem-aterin ,3ystem. The main functions system RWH nrovides are:

• Liftina, holdine, and transporting disnosal containers

• Packaging disposal containers and nrenarine the containers for shinnine

• Cleaning and remote monitori^a ^disg2sal containers

• Temnorarv shielding and conflnement barriers

Tvnic rocess and ventilation-eciuinment the system will h^lyd1^e fa'aled nr^^sS
eauinment, such as pumps and vaLy^lters. iumners, and maintena_nce eauinment.

Eauinment in this svstem will inclLudg;

• QY-Qrhead cranes

• Lylaninulators (manuall

• Carts for transporting waste cc n i r

• Associated sunnort eauinment, like imnact wrenches and snreader bars

• Decontamination svstems,§ucb^as carbon dioxide

• Remote radioactive monlt_gxang

• Tem or shielding and confinement barriers used for nackaeine

• Disnosal containers

The nrimarv design features of the PIH. PFH, and RWH svstems are:

w a aaauu
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u
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4.1.2.15 Plant Wash and Disposal (PWD) System

Fieure 4A-17 nresents a simn i e .^rQCess^low diaeram of the Plant Wash and Disnosal
PWDI System. The rimarv function of the PWD tank system is to receive_ store nd
transfer effluent. It will^ollect nlant wash, drains, and acidic or alkaline effluent from
th re eatment nlant_

The nrimarv components of the PWD tank system include:

• C^3_EI.QO^Drain Colle^_t^V_essel (PWD-VSL-000461

• Acidic/Alkaline Effluent Vessels (P)YD-VSL-00015/161

• Plant Wash Vessel (PWD-VSL-000441

• HLW Effluent Transfer Vessel (PWD-V^000431

• Ultimate Overflow Vessel (PWD-VSL-00033)

• Pumns• ninintaudl^iin_staLrn-enf i n for waste txansfers

Plant Wash Vessel (PWD-VSL-00044)
jnsv

_'
ttlaDurine onerations, nlant wash and drain effluents will be collected and mixed

FEP system.

-E lse ie mixers are used to nrovide a uniform mixture during neutralization within the
Pl^n^a^h_^e^sel. Excess acidic effluQmt is neutralized with sodium hvdroxide sunnlied
from a reaecnt header. Wash rings are used for vessel washing. Vessel-emntvine
eiectors may be used for tra er p^}g^1^d^cl^lk^li^eFffl^^^i1S^e^s^ls
PWD-VSL-00016
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A reverse flow diverter suvplies a renresentative sauanle of the contents of the Plant Wash
Vessel (PWD-VSL-000441 for an,alvsis. If the nH is confirmed to be above a

LEEP-VSL-00017A/B). Normally, the contents of the Plant Wash Vessel'sblended with
the contents of the Acidic/Alkaline Effluent Vessels (PWD-VSL-00015/161 in the )Yaste
Eeg-d-E3%aD9ut_o-r-k'eed Vessels to maintain a consistent evanorator feed.

Acidic/Alkali a(-,-Effluent Vessê P^-V
The Acidic/.9lkaline EfflwDtyessels nrimarilv receive alkaline cleanin¢ fluent from
the UFP svstem,-^,austic rinse-fr-o-„rn the Cesium Ion Exchange Process (CX_L'1 Systm, and
process condensate from the CeiiIm Nitric Acid Re^erv Process (CNP) Svstem The
effluents are samnled_to-cQtafbtxtttlaattD-Ilis above a nredetennined valuetand reverse
flow diverters transfer the highactLyity effluents to the Waste Feed Evanorator Feed
Vessels (FEP-VSL-00017A/B)fo^rgces^ia^

HLW Effluent Transfer Vessel ffWD--Y-SL-000431
The HLW Effluent Transfer Vessel receives HLW acidic wastes from HLW vitrification
line drains from HLW vitrificatiM nretreatment nlant transfer lines, and laboratoxy

into the nrocess svstem.

C3 Floor Drain W-U1ection Vessel (PWD-VSL-00046)
The C3 Floor Drain Collection Ve:ssel receives effluents from miscellaneous floor drains
in the C3 areas, and liauids from t. e sumn in the local nit. Samnlina capability has been
nrovided but will not normallv be used. This effluent will be transfen•ed to the Alkaline
Effluent Vessels (RLD-VSL-00017A/B). The C3 Floor Drain Collection Vesse-1
(PWD-VSL-00046) is vented locally throueh a hieh-efficiencv narticulate air filtrafsn
s_s^te _

The nrimarv^ features of th(; PWDsvstemare:

• Instrumentation for monitowing and control of^vss^^^id level

• Pulse iet mixers in the Ulti1m te Overflow Vessel (PWD-VSL-00033). the HLW
Effluent Transfer Vessel (]?WD-VSL-00043)-Aie Acidic/Alkaline Effluent
Vessels (PWD-VSL-000L5L¢ and the Plazit Wash Vessel (PWD-VSL-00044)

• Passive vessel overflow routes from the Acidic/Alkaline EffluentTransfer
Vessels, and the Plant Waib3LesseL
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• Remote samnline canabilities on the dishQaree of transfer numns.

• Connection of the vessel vanor snaces to the Pretreatment Vessel Vent Process
P(VP)Stitstem.
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4.1.2.16 Radioactive Liquid Waste Disposal (RLD) System

Fiaure 4A-18 nresents a simplified nrocess flow diaaram of the Radioactive Liauid
Waste Disnosal (RLD) System. The nrimarv function of the RLD tank svstem is to
receive, tore_ and transfer contaminated liquid effluents. The RLD system will receive
low-activity mixed waste effluents.

Talenrimarv comnonents of the RLD tank svste^clLide:

• Process Condensate Tanks1RLD-TK-00006A/B)

• Alkaline Effluent Vessels (RLD-VSL-00017A/B)

• Pumns. ninine. and instrumentation for waste transfers
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The eR^TD vessels nrimarilv receive effluent from the caustic scrubber nurees from the
LAW vitrification nlant and frMik^e^3 Floor Drain Collection Vessel in PTF
(PWD-VSL-000461

When these vessels reach a roafletermined level, they are samnled and if the samnle
meets the LERF/ETF waste a^tance criteria, it will be transferred to the Process

S,vstem for renrgces^i^

Process Condensate Tanks (RLD---TK-00006A/Bl
Process condensates are the ef#luent condensed vaoors remgyed from the waste streams
by the PTF evanorators. Waste^;ed Evanorator Feed Process (FEP) effluents and
Treated LAW Evanoration Process (TLPJ condensate^are normallyxeceived directlv into

Process Condensate Tank (RLD-TK-00006B1,

The effluent in the Process Condensate Tanks will be samnled, to demonstrate
compliance with the LERF/ETF waste accentance criteria. It may also be sampled should
a nrocess unset occur. If analvsis determines that the effluent is outside the waste
acceotance criteria. it will be retur ed to the TLP for renrocessine.

The primary desian features of t e_R_LD svstem are:

• Instrumentation for monitorine and^o^g^ of vessel liguid level.

• Passive vessel overflow routes from the Alkaline Effluent Vesse]s-(RT.D-VST -
00017AB).

• Remote sa_mnling-=-abj.lj1^ transfer pumps .
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ieure 4A-19 nresents a simnlified nrocess flow diaeram of the Pretreatment Plant Vessej
Vent Process and Exhaust (PVP/PVVI Svstem. The Pretreatment Vessel Vent Process
(PVP) System and Exhaust (PVV ) svstem nrovide the function of air nurein¢ of the head
snaces of various nrocess vessels or radiolvtic hvdroeen control_ collection of ven
exhausts from nrocess vessels. and nrocess treatment and filtration of the veswi-ycabt
exhaust aases before dischareine to the PTF stack.

The PVd PVV svstems-are-ec?ip9s-c-LofA-anks and miscellaneous treatment svstems,
asio1Lolys:

Tank Svstem

• Vessel Vent HEME Drain Colllection Vessel (PVP-VSL-OOOQl)

• Pumns,ninine and instrumentation for waste transfers

Miscellaneous Unit Svstems

• Causti_o Scrubber (PVP-SCB-QQOOf2)

• H3gh-Efficiencv Mist Elimina ors (PVP-HEME-00001A/B/Cl
n:«:.. bleed vnnn 12:1+..«,, mNzn HEPA n0n023i2 ni^oi^^izni^i

• Primary Hieh-Efficiencv Particulate Air Filt_ers ^VV-HEPA-00001A/Bl

• Secondary Hiah-Effici.encv Pauticulate Air Filters (PVV-HEPA-00002A/B)

• Volatile oreanic comnpund (V Cl Oxidizer Unit (PVP- XJ17=00001

• After-Cooler (PVP-CLR-0000M

• Carbon Bed Adsorbers (PVP-.NDBR-00001A/B)

• Adsorber Outlet Filter (PVP-FILT-000011

• Pumns, ninina_ and in5lrum-Ql3ta_tiQr3_f_gr waste transfers

• Exhaust Fans (PVV-FAN-000^
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• PVV stack(sl

Puree air sunnl
n irzuous air nuree to nrocess vessels is the primary control strateg f r radiolvtic

aroduced hvdroeen. Additional airflow above the minimum hvdrogen control. raie mav
be introduced to each vessel to heln balance the svstem and ensure that vessels are
obtaining the minimum required flow.

The nuree air in-bleed to vessels in the nretreatm-Qnt^rea-js-a n_assive feature. The
process vessels located in the C5 ventilation ar^^ will draw nassive nurge air in-bleed
from the C5 ventilation area near the vessels via subheaders Other vessels located in the
C3 ventilation area and Process Condensate Tanks-(RLD_-T^-00006A/Bl located outside
the nretreatment building will draw air ir3_)zlegd from the C3 ventilation area nearest to
the vessels through the inlet HEPA filter _The3chaust fans provide the motive force for
airflow through each vesseLbv maintainine a neeative nressure .

Forced nuree air to the selectesl proce^s^e^el is also nrovided from the nlant service air
sunnlv header. Each of the selected nrocess vessel^^^ya^ed with the reauired airflow
to control the hvdroaen c9ji(LenfraTi_Qn be ow 1%in the vessel durine normal oneration
^d^elo^°/11-ommr-fl-amm-abilitv limitl duri ng abnormal c diti n. The u 1 line
^ie^h^fthe^e^ele^gd^r^e^ ve e, which reauires forced nurae air durina normal
oneration. is nrovided bv two narallel trains of valves and flow elements to meet the hiah
mli-abality reauirement

For the Waste Feed Evanorator Senarator Vessels (FEP-SEP-00001A/B) and theJxQated
LAW Evanorator Senarator Vessel (TLP-SEP-0QQQ11,-wbi6 rea iorced purge air
only during a shutdown or a loss of off-site^ower evt er are two senarate trains of

ofoff-site n wer ey_ent

Collection of vent ea es (exhaust piping s s)
From the individual process vessel, a vent line routes exhaust gases to a subheader,
usually one for each cell. The connection to the subheaders from the process vessels are
arranged, where possible, to maintain airflow from normally lower activity vessels to (or
past) normally higher activity level vessels. Vent exhaust aases from various nrocess
vessels are combined to flow via subheaders to the Caustic Scrubber (PVP-SCB-000021.
T e vent gases from the vessels located in the C3 areas and the Process Condensate
Tanks (RLD-TK-00006A/B)1^ted outside t e^etzcatxibeabt^ii.l_d.ing will be collectesl
via othQLsubeadu,5- th_aLc9xra-bjnQ i^tQtl^c^on exlaal^t^eaclex^ny condensase
f^^ned in the cQmmQn^xl^vi^t^lecasler will fl^w b13 r_^v_iS^nt^lant_^V^h eel
PWD-VSL3-Q044
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Ves^ Caustic Scrubber IP^^P-SCB-000021
The vessel vent exhausts flow into the Caustic Scrubber. The Cau^tic Scn^bber is

operated continuouslv to remove 1;henitzQ=n oxide and acdd_gases from the vessel vents.
1'lbe-yemtgases flow to the inlet of the scrubber and flow unwards throueh a nacked bed.

nresent in the vent offeases to react with the caustic in the scrubbine liouid and to adsorb
and form sodium salts.^wlai_eh-", in solution. The scrubbing liquid solution iEQ)lecsed .
in the scrubber sumn vessel_1pc^awd below the nacked bed section of the scrublzez..

scrubber. The oeprat^^;o irectlv rQcitLates part of the solution into the sumro
vessel located below the_s_cxubUe^^o^_r_oyid^asleA^^i^li^a^^^^i in the vessel.
The scrubber pump also transfers the collected condensate and scrubbine liauid nonnallv
once a day or on high level to th^-,-PlalbtWash Vessel (PWD-VSL-00044). A section of
dry nacking located above the main nacked section removes any entrained liouid drorolets

intermittentLv from the sodium hvdroxide reaeent nrocess system (SRI. The caus^jr
solution is added intermittently to scrubber sumn vessel to maintain t H r n¢e for the
scrubbinlgiauid recirculating to the ton of the main nacked section.

When needed, demineralized watsr is also added to the Caustic Scrubber wash rines to
clean the drv nacking or for makeun reauirements.

The outlet gases from the Caustic Scrubber (PVP-SCB-00002) flow to the HEMEs--T&
inlet, outlet, and bvnass valves are nrovided for the Caustic Scrubber. The valves will be
remotely onerated bv a manimdatar in the nretreatment filter me =a..

Hieh-Efficiencv Mist Eliminators °-a^. DrL-hcatcf
The HEMEs will be comnosed of deen-bed fiber filter elemc^tscoatf¢ured in an annular
shane to^c^QV^^ aerosol^ent Lyases from the seru_bber flow into two HEMEs, with
the third HEAjF^aYailAlZles?s_stamlbv. Gases flow from the outside to the hollow core.
Thetreated gascxits at the ton md th^liquidctlLcts at the sealed bottom in a drainnipg,
The HEMEs are oro rkdxcsat-all tijnes-to--al^-w-.da'ain-age of soluble liauid aerosols that
accumulate in the fibem^1iqudd_filnb, and dron to the drain line below toAbr,-Vessel
Ventilation HEME Drain Co1lectiQn Vessel (PVP-VSL-00001). Atomizin¢ snra^af
demineralized water is rorovided a the as inlet nozzle for each oneratina H^MF-An
intermittent wash snrav of th^filtmelements will be used to remove any accumulated
debris, thus extending the s rvi life of the HEME elements. Intermittent washing will
normally be carried out off-lim,
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Three seroarate HEMEs will treat the vessel vent oftas stream . This configuration will
permit washine each HEME while it is offline. The HEME effluent will be di charaed
the Vessel Vent HEME Drain Collection Vessel (PVP-VSL-00001) and then to the Plant
Wash Vessel (PWD-VSL-00044) in the PWD svstem

After treatment in HEMEs heated air is added froin the inbleed HEPA filters to nrevunl
condensation'in the downstream PVV HEPA filters_

The PVV system also includes Hi PA filter^^xhaust fans, and the exhaust stack. The
VOC Oxidation Unit (PVP-OXID-Q1KQl"ud-le Carbon Bed Adsorbers
PVP-ABS-00001A/Bl will be nart^faQP_VP svstem, which is located between the
HEPA filters and the exhaust fans.

Primarv HEPA Filters (PVV-HEPA-00001
The roreheated vent exh^rt^^e^f^o»tla.e heaters flow into one of the three P
HEPA filters which willbe on line while the other two are available as stan^bv offline.
The HEPA filter will remove the particulates from the easstream. The Primary HEPA
Filters will be loĉ t^d^tl^r^retreatment filter cave area (room P-03351 for remote
maintenance.

econdarv HEPA Filters (PVV-HEPA-00002A/B/Cl
T^teeas^frQm the Primarv HEPA Filter flow into one of the three-S.Q=ndarv HEPA

After the Primary and Secondary HEPA Filteis remove the %arkiculates from the vessel
vent exhaust stream in the PVV sy^tedhe f^ls^re v texhaust stream returns to the
PVP system for abatement of volatile oreanic comnounds. The volatile organic
comroound abatement nrocess removeLvanor-nhase oruanic comnounds from the PVP
ye^as. Thi^a^t^^er^ rocess takes rolace within an oxidarion svstem followed^i^^n
adsorption system. The oxidation svstemiihelud_ea-a-V-O-C-D!xidizerUnit
PVP-OXID-000011 and an After-CQ ler (PVP-CLR-000Q1_). The adsomtion svstem
includes Carbon Bgsi A-dsQr_ber^'^ADBR-00001 A/^l and a medium efficiencv
A^lZer Outlet FilLers (PVP-F^.Z,T-009Q1A/Bl.

ID_Q099DVOC Oxidizer Unit LPVPP-Ox
To remove volatile oreanics comnounds from the vessel vent stream, a skid-mounted
electric noncatalvzed oxidizer unit will be used. In this unit volatile oraanic comnounds
are oxidized to carbon dioxide and water vanor at high temnerature in the roresence of

The VOC Thermal Oxidizer will be a vendor-desiened unit suitable for this specific
application. By virtue of its heat recovery scheme, the unit is classified snecificallv as a
^egenerative thermal oxidizer. The oxidizer system will consist of three heat transfer

51-4-68



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

beds. electric heat elements within the reaction section, and a downstream trim cooler
after-coolerl All hig -tem>erature comnonents of the system will be insulated to
minimize heat losses.
Oxidation of organic comnounds 's an exothermic reaction: therefore. it sienificantlv

Carbon Bed Adsorbers (PVP-ADIBR-OOOOlA/B^
Two parallel Carbon Bed Adsorbers are provided for the final treatment of vent gases.
The adsorbers are filled with activated carbon. The adsorber will further reduce volatile
organic compounds from the vessel vent exhaust gases. The VOC Oxidizer Unit
(PVP-OXID-00001) will remove most of the volatile organic compounds from the vessel
vent gases, and the Carbon Bed Adsorbers (PVP-ADBR-00001A/B) will remove the
remaining volatile organic compounds. Normal operation will be one unit online while
the other is in maintenance mode.

Adsorber Outlet Filters (PVP-FIL^-OOOOlt1/^l
om the Carbon Bed Adsorbers (PVP-ADBR-00001A/3l will flow

into this filter whetgi.t^,tfxte cardzQn narticles ' any are present in the vent gases_ will be
filtered. This filter is also nroYi d with a bvnassli^e^ isolation valves to enable
epla

Exhaust Fans (PVV-FAN-0000UM
After the filtration in the Adsorber Outlet Filter (PVP-FILT-00001t^W. the vent gases
will flow into the Exhaust Fan_an' h VV svstem. Two Exhaust Fans are nrovided. One
m^j11_I?e in oneration while the second one will be on standby. The Exh.t Fans nrovide
the necessau motive for^eto^^ts^^kt^ve^t Pases from the head snaces of various
r^^sYe5SQ1s_and provides for the reauired nressure drop thr.oll¢b vario-i s reatment
eauinment in the PVP/PVV svstems. The Exhaust Fans )yill maintain a constant suction
prosure at the inlet to t^a^st! Scr^bber (PVP-SCB-00002)The Exhaust Fans

In addition to the instramentation alarms,controIs, and interlocks addressed in section
112, the £ollowing will be nroyided for the PVP/PVV systems to indicate or nrevent the
following conditions:

• Purge air flow measurementt

- Passive ^urge air flow rate will be measured fo^the g^^ess vessels includine low
flow alarm for each of these flow instruments.
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Forced nurae air flow rate will be measured and low flow alarmed for the nrocess
vessels that mquire the control ofhvdroeen concentration. These instruments will
h^ve imnortant-to-safetv instrament function .

• For the HEMI^;

The outleLzressure nressure dron and the flow rates will be monitored and

c9_nSr9^lQd.

Demineralized water sunn_lv f.grHE s will have monitorine for the inlet
uressure and flow rates.

• For the HEPA filters, the nressureshp will be monitored and controlled within t e
reQui^^d^t^

• Fotlie VQC Oxidizer Unit (PVP-OXID-000011:
- TIe tl^^ al oxidizer reaction zone, the outlet temneratures-md e nressure dron

wdl_I_lZe^nom.itD-red and controlled.
- The oxidizer bvnass valve cannot be onened unless the reaction zone temnerature

has been attained.

• For the carbon bed adsorber:
- The pressure drop throunh the bed will be monitored and controlled.

- The differential temn ra ure acrosrbon bed will be monitored.

• For the adsorber outlet filtere ressure dron will be monitored and controlled

The PVP and PVV svstems have the following esian-fewturea;

• Provide the function of air nureine of the head snaces of various nrocess vessels for
radiQlxtic hxdr

• Collect vent ex

• Treat the comb

oeen contro

hausts from

in-Qd exhaus

l,

nrocess vessels

t ga.ses to ar1sotb-s-Ql eit e oxide(s) and acid a e,
remove liquid dronlets, condengatQ in:iats i -sp-linarticulates in the PVP svstem

• Preheat vent gases to control relatiYehumidit^and tljen rernQvs narticulates with two
ts_^ges of Hieh

• Provide additi

-Efficiencv

onal treatme

Particulate Air (HEPA) filters

nt for the oxidation and removal of volatile or¢anic
c_ mn4uns from the filtere d exhaust eases in the PVP system. The filtered treated
exhaust^aae^ill^heia tlow to the exhaust fans in the PVV svstem for ventina to the
atmosnhere

4.1.2.18 Pulse Jet Ventilation (PJV) System
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ieure 4A-128 nresents a simnlified-process flow diaaram of the Pulse Jet Venti1ation
(PJVI Svstem. The PJV svstem nr-Qvihe safetv fanction to treat the exh-mustsAom
reverse flow diverters and nulse iet mixer^onerating inside various nroceas-y-usels before
release to the atmosnhere vieatnLent nlant stacks. The PJV svsJgm consists of
usocessand HVAC eauinment for removal of aerosols and narticulates. The PJV sv te .
is comnosed of tan'.ks_-an_d_miscellaneous treatment svstems_ asjqllo-v^K.

Tank Svstem

• P.TV Dnain Collection Vessel (PJV-VSL-0QQQZ

• Pumps, pinine, and instrumentation for waste transfers

Miscellaneous

• Demisters
• :« in Blee

• Electric He

• Ai I Bl

Un

(PJ

d F

ate

d F

it Svstems

V-DMST-00002A/B/C)

ilters (nN nr Tu 00001 n iu)

rs (PJV-HTR-00001A/Bl

1EPt4 Filt PJV HEPA 00003AA3(

•

r n ee

Primarv HEPA

ers . ).

Filters (PJV-HEPA-00001A/B/C/D/E/F/G1

• Secondary HEPA FUler^CilIV-HEPA-00002A/B/C/D/ElFI

•

•

Exhaust Fans

Pumns, ninine

(PJV-FAN-00001A/B/C)

, and instrum-er_ifa.tiQn for waste transfers

The PJV svstem nrovides the containment an^csznfnement of exhausts from various
rwerse flow diverters and nulse jet mixers oe^ztf~i^^the PTF nrocess vessels This
system rovidu the removal of mists and aerosols from the combined-PJ)Lexhat.ists
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stream by demisters (medium---efflciencv mist eliminators). The treated exhaust eases are
mixed with hot air in-bleed from the C3 ventilation area to adjust their relative humidity

stream will be monitored before it is diseharged to the atmosnhezo.

Collection of Exhaust Gases (Exh Pining System)
The PJV system receives the exhau^v^^^al^ulzl^iaders from the reverse flow
iverters and nulse iet mixers one mting in variQusnr_QCess vessels inthe nretreatment

area . The exhausts are combined from various subheaders to flow via the inlet header to
th emistPrts(PJV-DMST-00002A/B/Cl The low noints of the inlet header an-d
subheaders are nrovided with drain lines which drain condensate collected in the header
to the PJV HEME Drain Colleetio Vessel (PJV-VSL-00002). This vessel is also
nrovided with an overflg3y,wlix&h will flow to the Ultimate Overflow Vessel
(P)AD-VSL-00033) in the Pretreatmett_Pant Wash ancl Diso^(PWD) System. The
egnd.eu-wte from the PJV HEME Drain Colleoti9n Vesse] (PJV-VSL-00002) is
neriodicallytransferred by the dr in transfer numns to the Plant Wash Vessel
(PWD-VSL-00044^in the PWD s^

Demisters (PJV-DMST-00002A/IVQ
The PJV svstem is lZ[Q-yid-Qd-wtla_ ee Demisters (PJV-DMST-00002AB/C), which are
medium-efficiencv mist eliminators. Two of these demisters are in service at a iu_ven
time and one is available as a standbv off-line

Demisters are used to remove fine aerosols and mist, and exhibit medium removal

filters located downstream in this vste from excessive activitv buildun. and nrovide
the desired HEPA filter life of 4 t< ar .

All Demisters (PV-DMST-00002A/B/C) for this system are located, alone with the
HEPA filters., in the filter cave (room P-0335) in a C5 ventilation area due to the exnected
radionuclide loading The Demisters (PJV-DMST-00002A/BC) are eitber isolated,Qr
put into service, by opening or closine isolation valves nrovided at the inlet and outlet of

the Demisters (PJV-DMST-00002A/B/C) to nrevent the downstream HEPAs from
accelerated loadine of narticulates. Remote chanee out capability for the Demister filter
elements is provided.

The outlet eases from the Demisters (PJV-DMST-00002A1B/C) flow to the outlet header
to the extract nart of the PJV svs^^ ^s described below.
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Hot Air In-Bleed
Air in-bleed from a C3 ventilation area is filtered heated and then mixed with the
exhaust eases from the Demister outlet to reduce the relative humidity of the stream
h9wine into the nrimarv HEPA Filter banks. The in-bleed air is filtered with medium
fficiencv Air In-Bleed Filters (PJV-FLTH-00001A/B) and then heated tytlthe

temperature required toJ.ceeo the humidity of the mixed g,ases below 70% and nreventAbe
wetting of the HEPA Fi er

There are two Electric Heaters (PJV-HTR-00001A/Bl arraneed in narallel one working
and other as standbv to nrovide the required heati g of in-bleed air . Hot air in-bleed
flows from the Electric Heaters to Air In-Bl^ EPA Filters (PJV-HEPA-00003A/Bl.
one working and the other as std v These nrovide protection against backflow of the
PJV exhaust stream into the in- leedsvstem in the C3 ventilation area.

Primary Exhaust HEPA F
There are seven Primarv 1

ilterslPJV-HE
4EPA Filter ba

PA-00001A/B/C/D/
nks arranged in nra

E/F/Gl
Llel and confieured in a

runnin¢/stdbv a=eement to allow on-line filter chanae There will be five Primarv
HEPA Fil ers in ooeration and two Primary HEPA Filters,16iJ 1 be on standbv or in
maintenance. The Primary HEPA Filters will be remot.e ca^ee tvne located in the

reatr^ieut filter cave area. Filter inserts are radial tyj2-QInlet and outlet isolation
valves for the HEPA Filters are remptely operated by a manipulator and maintena_nce
crane in the nretreatment filteEcayye (room P-0335).

Secondary HEPA FilTe^s (PJV-HFPA-00002A/B/C/D/E/F
Exhaust nases from the Primary HEPA Filters are routed to the outlet header then to the
econdarv HEPA Filters located in a C ve^ ilation area . There are six Secondarv HEP

Filter banks, arraneed in n_a_rallel^d COnfeured in a running/standbv an•aneemQDt
allow on-line filter chaaee T re will be four Secondary HEPA Filters in oneration. and
two Secondary HEPA Filter banks will be on standby or in maintenance-Secondarv
H^_Filter^will e the safe change Yvne

L'LE_xhauslFaa^s(PJV-FAN-00001 A/B/C)
The filtered exhausts from the Secondary HEPA Filters will flow to three Exhaust ans
Two fans will be in operation while the third fari wi 1 eQn. standbv. The Exhaust Fans
nrovide the necessarv motive force to extract the vent ^as_es from the fluidics discharge
racks and provide for the required nressure dron through tl^e^^aixiyeateauioment in the
JV system. The Exhaust Fans (PV^-~l AN-Q0_0_0_l. A/B/C) will maintain a constant suction

pressuL4z_condition for the inlet as stream to the Demisters. The Exhaust Fans will have
suitalle-spgesl control to accommodate variation in the exhaust flow rates frQm rev_ers-Q
flow diverte^d roulse iet mixers onerating inside various vessels.

In the event of failure f zne of the two ExhausY Fans in oneration. the standbv fan
automatically starts. Each fan i r d^dwi h manital isolating damners on the fan inlet
and pneumatic actuated isolating daxnpers--Qp-thenoutlet.From the PJV Exhaust Fans,
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uplse jet mixer and reverse flow diverter treated effluents flow via a dedicated,
continuously monitored flue to thL'I''fE-ssack

The PJV svsTeJn has the following desien features:

• Instrumentation for monitoringprocess flows and equipment nerformance

• Remote sa=langsystem to confirm system nerformance.

In addition toth it^strumentation, alarms, controls, and interlocks addressed in section
412,the followine will be nrovic ed for the PJV system to indicate or prevent the
followin,.g_cotbditfons_

• F1ow rate for the combined ex aust as enterine the Demisters (PJV-DMST-00002A/

• Pressure drop for the Demisters (PJV-DMST-00002A/B/C) will be monitored

• Each HEPA filter bank will be monitored and alarmed on high differential nressure

4.1.2.19 Sodium Hydroxide R SHRI Svste

The PTF sodium hvdroxide reaeent (SHR) svstem_ loc^ed9aae1e1ati9an 28'. includes a
vessel (SHR-VSL-00001). ancirv eataalzrxa.re^t- and inst=ets associ tgd wiTh its

operation. Sodium hvdroxide is st_Qmdinyessel SHR-VSL-00001for emereencv elution
of the cesium ion exchan ee (CXP) c1 mns. The vessel SHR-VSL-00001 receives
sodium hydroxide from the BOF ^odium hvdroxide reapent storage vessel after dilution
to 0.1 M usinp ionized water. When the high temnerature alarm is detected on theCXP
columns. the sodium hydroxide is eravitv transferred from the SHR-VSL-00001 to the
cesium ion exchagf^e system.

The SHR sY-ste3u d9es-n9LmAiaffE, dangerous waste and is nroy^d^d^iex f̂_gt

completeness of the PTF nroeeas-d^cxi^Saon..

4.1.2.24 Pretreatment Plant Ventilation

Pretreatment plant ventilation includes the following systems:

• Cl ventilation system (C1V)

• C2 ventilation system (C2V)

• C3 ventilation system (C3V)

• C5 ventilation system (C5V)

The primary consideration in the design of the ventilation systems is to confine airborne
sources of contamination to protect human health and the environment from exposure to
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hazardous materials during normal and abnormal operating conditions. Physical barriers
or structures supported by the ventilation systems will ensure air released to the
environment and residual contamination is well below acceptable, safe levels for public
exposure.

The pretreatment plant will be divided into four numbered zones, listed below, with the
higher number indicating greater hazard potential that needs greater control or restriction.
The ventilation system zoning is based on the classifications assigned to building areas
for potential contamination. Zones classified as C5 are potentially the most
contaminated, such as the pretreatment cells. Zones classified as Cl are uncontaminated
areas.

The confinement provided by physical barriers is enhanced by the ventilation system,
which creates a pressure gradient and causes air to flow through engineered routes from
an area of lower contamination potential to an area of higher contamination potential.
There will be no C4 areas in the pretreatment plant. The cascade system, in which air
passes through more than one area, will reduce the number of separate ventilation streams
and, hence, the amount of air requiring treatment.

Cl Ventilation System (C1V)
Cl areas are normally occupied. Cl areas will typically consist of administrative offices,
control rooms, conference rooms, locker rooms, rest rooms, and equipment rooms. Cl
areas will be operated slightly pressurized relative to atmosphere and other adjacent
areas.

C2 Ventilation System (C2V)
C2 areas typically consist of nonprocess operating areas, access corridors, and control/
instrumentation, and electrical rooms. Filtered air will be supplied to these areas by the
C2 supply system and will be cascaded into adjacent C3 areas or HEPA filtered and
exhausted by the C2 Exhaust system.

C3 Ventilation System (CM
C3 areas normally will be unoccupied, but operator access during maintenance will be
allowed. C3 areas typically will consist of filter plant rooms, workshops, maintenance
areas, and monitoring areas. Access from a C2 area to a C3 area will be via a C2/C3
subchange room. Air will generally be drawn from C2 areas and cascaded through the
C3 areas into C5 areas. In general, air cascaded into the C3 areas will be from adjacent
C2/C3 subchange rooms. In some areas, where higher flow may be required into C3
areas, a dedicated C2 supply will be provided with a backdraft damper on the C2 supply
duct, which will be closed in the event of a loss of C3 extract. This system will shut
down should there be a failure of the C5 exhaust system.
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C5 Ventilation System (C5V)
The pretreatment plant C5 areas are designed with the cell or cave perimeter providing
radiation shielding as well as a confinement zone for ventilation purposes. C5 areas
typically consist of a series of process cells where waste will be stored and treated. The
pretreatment plant hot cell will house major pumps and valves and other process
equipment. Air will be cascaded into the C5 areas, generally from adjacent C3 areas, and
extracted by the C5 extract system. The C5 exhaust system will be composed of Primary
(PVP-HEPA-00001AB/C) and Secondary (PVP-HEPA-00002A/B/C) HEPA Filters and
variable speed Exhaust Fans (PJV-FAN-00001A/B/C). Fans designed to maintain
continuous system operation will drive the airflow. This system will also be interlocked
with the C3 HVAC system, to prevent backflow by shutting down the C3 system if the
C5 HVAC system shuts down.

4.1.3 LAW Vitrification

The rouroose of this-&-Won is gdescribe the maior systems associated with the LAW
vitrification nlant Figure 4Air s a simnlified rorocess flow diagram of the LAW
vitrification nrocesses. This rolart1wi11_EQnsist of several nrocess systems desianedAs
mrform the followin^ functions:

• Receive and store nretreated IAW-£eed

• Convert blended LAW feed and elass formers into elass

• L'r_QVidQ ruelter offgas treatment svstems

• Treat melter offeas

• Handle ILAW containers

• Store ILAW containers

• Provide sunroorting eouinment in the melter alglerv

• Handle miscellaneous waste

• Ventilate the LAW vitrificatic3a^zla^t

The followine fieures located in E nroendix 4A and drawines found in DWP
Attachment Si, Anroendix 9,_yxQV_ide additional detail for the LAW vitrification nlant:

• Simrolified flow diagrams for the WTP and the LAW vitrification nlant

• Process flow figure nddings_fQr_7uyEe^s i^^QU^^atig^

• vnical system fieures denictine common features for each regulated system

• General arraneement fitue -and drawings showine locations ofreeulated eauiromen

• Waste manaaement area fieur drawines showine lnant locations to be germitted
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nstrumentation, alarms, controls,-aad interlocks will be provided for the tank svstems
and miscellaneous treatment unit sub-systems to indicate or nrevent the followine
conditions. as aronronriajK,.-,

• Overfillin g: Plant items are vmtect_ed-aaainst overfillin by liquid level indication
high level instrumentatio n interl c c^o shut off feed sources and nrocess cojiir_ol.
system control functions backed un lzy hard wired trins as reauired.

L9ssuffc n'n e t Plant items are rorotected against containment loss by liquid
level indication, and bv nrQeeass control svstem control and alarm functions as
reauired, includine shut^^f^f^ sources. Each rolant item that manaQ_eaJiauid
mixed or dane,emus--wast_e-is-provided with secondary containmeni.-Sumns associated
with the management fmixed or dangerous waste are provided witlLlia_uid level
instrumentatiQn and an ejector or roumn to emrotv the sumn as needed.

• Inadvertent transfers of fl^ds-System sequential onerations are nronerly_interlocked
to nrevent inadvertent transfers at the wrQngtime or to the wrong location.

• Loss of mixing function: Tank Sy t^s are instrumented (air nressure/flow
indication)to^revent hvdruge accumula.tzon and solids settline. Tanks with
agitators are instrumente^t^revent agitator and/or vessel damaee at low liaui^
level.

• Unsafe or off-normal melter oneratingconditions

• Degraded emissions control euuiroment and/or oneratine conditions

• Loss of air flow: The ventilation system are designed to creates a nressure gradient
which causes air to flow throueh engineered routes from an area of lower
oQutuminW n uotential to an area of higher contamination notential.

• Loss of site nower

In addition to level control, temnerature and roressure may be monitored for tank systems
and miscellaneous treatment unit svstems in some cases. Additional informa^n-naybe
toiand inthe system logic descriptions located in DWP Attachment 51- Annendix 9.13.
Reeulate -process and leak detection system instruments and narameters will be nrovided
in DWP Table 11I.10.E.F for tank svstems and in DWP Table III.l0.H.C for
rni cellaneous treatment unit sub-svstem
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4.1.3.1 LAW Melter Feed Pm;ess.

The LAW melter feed eonsists of the followine svstems:

• LAW concentrate receint nroc^ssvstem (LCPI

• LAW melter feed nroeess svstgm_ _FP
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Fieare 4A-20 nresents-a-si^^mlifie.^rocess flow diagram of the LAW Concentrate
Receipt Proces_s-(LCP) Svstem and the LAW Melter Feed Process (LFP) System. The
LCI?an^I _F '

L vstg s n eroare feed for the LAW melters to nroduce a vitrified nroduct.
An analysis of the wasW ftermines a elass additive formulation for the conversion of the
waste to elass. The glass additives snecified in the formulation-ajew-dghed and mixed
with the waste. There are two melter feed trains to sumlyth_etwo-LAW melters. Each
melter feed train consists of a melter cQncentr tgre^i t e_ a melter feed preparation
vessel, and a melter feed vessel. The L-CPs.y^teinc_1_udes the melter concentrate receint

ihgLCP tank svste_m consists of the followin8 tanks and their associated ancillarv
eauinment:

• elter Concentrate Receint Vessels (LCP-VSL-00001/2)

The LFP tank system consists of the followin tanks and their associated ancillarv

eauinment

• Melter Feed Preparation Vessel^LFP-VSL^31

• Melter Feed Vessels (LFP-VSL-00002/41

lelter Concentrate Receipt Vessels (LCP-VSL-00001/2)
he Melter Concentrate Receipt Vessels receive mel r fee sn-Qutrale fromtlbe

nretreatment plant. The Meltor Feed PreaaratiQu Ves cls are lscated in two nrocess cells,
and each nrocess cell coulains a^yle^er ^o^Cer rate^ec^igtyessel. a Melter Feed
Prenaration Vessel. and a Melter Feed Vessel. The vessels are eauinroed with the
f.^n

• Mechanical agitator

• Pumns to transfer LAW con n r e

• Instrumentation for lid id evel

• Internal spray wash nozzles

• Overflow nozzle tQC3/CS Dr^in ^C^e^ti^^^V^s^e11RLD-VSL-000041

• ^y^^e^e^Les

Valves are located in the valve bulge. Valving in each bulge allows the LAW
concentrate to be ror^ted^t ltie Iylelter Fe^l^'rgylrati^ssels (LFP-VSL-00001/3) Q
to the Plant Wash Vessel (RLn-VSL-00003) if the Melter Concentrate Receint Vessels
LCP-VSL-00001 /21 are being cleaned out or if the contents of the vessels cannot be
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Glass Former Reaeent (GFR)-Svslcm

The feed honners are eauinned 'th filters to remove the dust from air used for
nneumatic convevine and blendine. It is anticinated that a series of sinele filter
cartridees will be mounted on the ton of the honners. The filters are cleaned bv
'ntroducine comnressed air tbrous;h the cleaning nozzle to blow accumulated dust back
into the ho

The feed h

nners.

onners are eauinped^ith load cells to weieh the ^lass formers to confirm that
the material in the unstream blandixte silo is conveved to the feed holz.ners and to confirm
that the glass formers are transfn•ed out of the feed honners to the Melter Feed
P=aration Vessels.

The glass formers are avi -fed with a rotary feeder into the Melter Feed Prenaration

V_essels, where the glass formers are mixed with the waste feed. This equipment is
located in an isolated area that serves as a contamination barrier between the melter feed
nrenaration vessels and the lass ormer sunplv. The rotary valve controls the rate of

glass former addition into the melter feed nrenaration vessels.

Receipt Vessels with elass fo=rs and sucrose from the ulass former feed honners. The
vessels are eauinned with the folk

The two pumps transfer waste using a valve bulee. Valves in the valve bulee allow
melter feed to be routed to the associated Melter Feed Vessel (LFP-VSL-00002/41 or to
the Plant Wash Vessel (RLD-VSL- 0003). The vessel contents can be circulated throueh
the numn and iniected back into the vessel in the recirculation mode. In addition_ melter
feed can be numned betw
1LFP-VSL-00002/41.

een the two Melter Feed Prenaration Vessels
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Melter Feed Vessels (LFP-VSL-00002/4)
The Melter Feed Vessels receive blended melter feed, consisting of LAW concentrate

d elass formers, from the Melter Feed Preroarafion Vessels (LF -VSL-00001/3). The
essels are eauironed with the followine:

• Mechanical aeitator

• Air displacement sunnlv (ADS) roumns to transfer feed to the corresroondine LAW

melter

• Feed vessel roumn

• Instrumentation for liquid level measurement

^ Miscellaneous solution addition line

• Internal spray wash nozzles

• Overflow nozzle to the C3/C5 Drains/Sumn Collection Vessel (RLD-VSL-00004)

• Sroare nozzles

The feed vessel roumro transfers waste feed throuah a valve bulpe. ValvinE in the bulee
allows the waste feed to be numned between all four vessels: the two Melter Feed

the Plant Wash V^sel (RLD-VSL-000031 for vessel cleanout. Normallv. ADS roumros
transfer the melter feed from the melter feed vessel to the melter.

v s le se s.

of the +1"..ee ".e1'"""

M,.it,...,.,.",.,.^,_...,._,.,,,.:..,..,.,:,,,.1„R»1001 V»lnn2^r21nn3)- > >
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4.1.3.2 LAW Melter Process System (LMP)

Figure 4A-21 nresents a simniified nrocess flow diaeram of the LAW Melter Process
LMP1Svstem . The nurnose oM^1^,y^tem is to convert a blended slurrv of liauid
LAW feed and glass former additives into a durable ILAW product. The LAW melter
svstem design is based on_o^ag_two ioul_e-heated ceramic melters in a C3
environment. Key functions of LMP include containment, ioule heated meltine , melter
feed. and plass discharee.
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Miscellaneous Trea

• LAW Melte

The LAW Melters (

tment Unit Sub-Sys

rs (LMP-MLTR-00

Appendix 4A FiQa

tems

001/2)

re 4A-48) have a namerolate canacitv of 15 metric
ton^f . ass per melter per dav. The LAW Melter has a single internal plass chamber
with a rectangular surface area. The melter is nowered by three sets of electrodes
mounted on onroosite walls of the glass nool. The glass is discharged through either of
two discharge chambers located within one of the long axi s walls of the melter. The lid
of the melter is comnosed of a layer of refractorv backed by a corrosion-resistant metal
nlate and sunnortsbaLdtre. The lid also sunports the comroonents that are submeWesiiaa
the melt nool and susroended in the melter plenum. The melter is encased in an intee_r
shieldine and secon

The refractorv is na

darv conta

rt of the m

inment e

elter cont

nclosure

ainment

.

and can be described as two senarate
sections. These sections are the refractory in contact with the molten elass nool and the
efractorv surrounding the as snace above the glass nool_ which is referred to as the
plenum. The glass nool refractorv, used in coniunction with active cooling nrovided by
water iacket, will provide glass containment. thermal insulationtand electrical isolation.
The rolenum refractory is rorimarilv des^ened to resist thermal breakdown. resist corrosion
by offsases and res

The melter shell co

ist corrosi

nsists of th

on by snl

e lid and

ashed fe

base rola

ed and glas

te as well a

s.

s the structure needed to
suport the lid and nrovides a gasbarrier. The melter shel l inner surface is desiened to
allow operation of the melter at a neeative nressure. This inner surface will also
minim^ie the release of melter eases and contaminants in the event of melter
roressurization. A small air nurae will be nrovidQdfgr the annular snace between the
coolina nanels and the shell to reduce the denositign, ofmaterials. This nuree will be
^riven bv melter

The LAW melter system has been designed to shield and contain the melter so that no

additional shieldine or contamination control will be required for normal onerations.
This has been accomplished by enclosing the melter assembly in a steel box. Shieldine is
rovided by the entire enclosure. Access nanels are nrovided through the externa

shieldine. When removed, these nanels will allow access to the iack-bolts. electrodes
electrode thermocounles_ viewing cameras, and so forth.

The heat for the LAW melter startun is provided by tenuLarilv installed radiant electric
heaters mounted on the roof of the melter. These heaters melt glass formers sufficientlv
to make it ionicallv conductive between the melter's joule heating electrodes. When a
conductine nath is established, the melter is heated in a controlled manner bv nassine
more and more current between the electrodes through the glass (a nrocess known as
ioule heatang). After some time_the meher reaches its oroerating temnerature and slurrv
feeding can start. As waLesQvapporates,iLfeed-fQrtas a"cold cao°° on the surface of the
melt. As more slurry is fed_ molten glass is formed bv vitrification of the cold can
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The melter nlenum is maintained at a controlled vacuum with o^stem fans and
iniection of air into the offag^lim: near the melter exhaust ^'his assures containment and
avoids nressurization.

Joule Heating
The joule heatimp,U-stem contains, the melter ectrodes, melter electrode nower su nlies_

melter glass nool thermocounles_ and the melter electrode control system.

The electrode configuration for cach LAW Melter will consist of three pairs of nlate
electrodes mounted narallel to each other on the lonn axis of the melter. The electrgdcs
will have forced-air oooled electrode extensions The extencions will nenetrate the side
of the melter below the ¢lass level to minimize the effects of thermal exnansion and to
minimize the notenfial for corrosiOnb su fat_e. Active oooling_of the extensions and the
use of a water-coolingjacket will nrevent glass from mieratine throueh the refractorv
apokaee adjacent to the electrode extension nenetrations. Power to the electrodes will be
sinele-nhase alternatine current at l' across onnosine electrodes. The nominal glass

melt nool temnerature is annr_pxapiatelv 1.150 °C. This is measured with thermocou=les
in thermowells submer ed into the nool at various locations. The nower to the electrodes
is re¢ullated to maintain the ^ra rre within a select^d ran¢e"

Melter Feed Svstem
Feed will be introduced to the melter as a slurry through nozzles in the melter lid. Water
and volatile constituents in the sluurv will evanorate, leavine behind a laver of material
known as the cold can. Waste feed comnonents in the cold can will underecZchemical
reactions- be converted to theaare;;pective oxides and dissolve in tbe molten ¢l^as The
feed rate determines the cold calzcexa tl^glass melt nool. The feed rate can be
controlled based on the averaue n]LenLm temperature measured by nlenum thermocounles
mounted in the melter lid: New sllurry will be added at about the same rate as the cold
caro dissolves_ maintainine the auamtitv of cold can material at a steadv level. Air
iniectors will be used to mix and t4gitate the molten elass. When the melt level rises to a
nredetennined unner limit, an air lift mechanism is actuated and glass is dischareed to a
container.

Glass Discharee Svstem
Melter glass nool level measurement will be used to indicate when to start and ston glass
discharee. It also nrovides alarms for hieh or low glass nool levels. Each LAW Melter
has two identical and indenendent: v onerated glass discharee systems located adiacent to
each other on one side of the melter. Each of these systems includes an airlift riser^
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Tunnel bog'e The boeie travels to a nosition under the nour snout As the bo¢ie moves
into nosition under the nour syotit the nour snout glass catch trav is nushed back and
signals that a canister is nresent. A nroximi switch detects that the boeie is in nositio ,
the boeie is then locked into nosition. and the canister is filled with elass.

The elass dischart e from the melter is initiated by iniectins air or an inert as at the

The glass is lifted to the inlet of the troueh_ where the air bubbles disen=e and the
entrained -glass flows into the troueh. The elass then ows down the trou¢h due to
gravitv and falls from the nour tin at the end of the tnugh into the container The rate of
elass discharee is controlled by adiustina the rate at which air is iniected into the bottom
of the riser.

Instrumentation_ alarms, controls_ and interlocks will be provided for the LMP to indicate
or nrevent the followina conditiop&

• Decrease or loss of melter nlenum vacuum

• Glass temnerature too hieh

• Electrode extension temnerature too high

• Loss of inelter coolina water

• PjitPaed feed nozzle

• Overfilline ofglass container
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4.1.3.3 LAW Melter Offgas System

The LAW Melter Offeas^ onsists of the following nrocess svstems;.

• LAW Primary Offpas Process LOPI Svste

• LAW Secondarv Offeas/Vessel Vent Process (LVPI Svstem

Figure 4A-22 =sents a simnlified nrocess flow diaeram of the LAW Primary Offeas
rocess (LOP) System The LOP tank system consists of the followine tanks and

miscellaneous treatment unit sub-systems and their associated ancillarv enuiroment:

Tar^kS^

• LAW Melter SBS Condensate: Vessels (LOP-VSL-00001/21

• ^

• Eductor (LOP-EDUC-000011

Miscellaneous Treatment Unit Su^^^51^

• Primary and Secondarv F̂ CooLers (LOP-FCLR-0000 1 /2/3 /4). one set for each
melter

• Melter I and Melter 2 Subme ged Bed Scrubbers (SBS)(LOP-SCB-00001/2)

• Melter I and Melter 2 Wet Eloctrostatic Precinitators (WESP) (LOP-WESP-000 01/21

Fiu_ure 4A-23 nresents a simnlifie,d nrocess flow diagram of the LAW Secondary
ffeas/Vessel Vent Process (LV' Svstem The LVP tank svstem consists of the

followin¢ tanks and miccellaneous treatment unit sub-svstems and their associated
ancillarv eauinment.

Tank Svstem

• LAW Caustic Collection Tanl: (LVP-TK-00001)

51-4-91



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

Miscellaneous Treatment Unit Sub-Svstems

• Caustic Scrnbber (LVP-SCB-000011

• Electric Heaters (LVP-HTR-00001A/1B/21

• Selective Ca vtic Oxidizer (LVP-SCO-00001

• Selective Catalvtic R.educer (LVP-SCR-000011

• eat Exchaneer (LVP-HX-00001)

• Activated Carbon Adsorbers (LVP-ADBR-00001 A/1B)

• HEPA Filt rs (LVP-HEPA-00001A/IB/2A/2B/3Al

• Melter Offeas Exhausters (LVP-EXHR-OOOOlA/B/C)

Melter offeas is generated from the vitrification of LAW feed in the two ioule-heated
ceramic melters. The rate of ¢eneration of gases in the melter is dvnamic. The melters
eenerate offeas resultine from deomnosition, oxidation and vanorization offd
material Constituents of the offeas include:

• Nitrogen oxides from decomnosition of metal nitrates in the melter feed

• C1tloride ri e, and sulfur as oxides acid p,ases. and salts

• Particulates and aerosols

• Entrained feed material and elass

• ^

In addition , the LAW Melters generate small quantities of other volatile comnounds
including iodine-129, carbon-14, tritium, and volatile or¢anic comnounds. Carbon-14
and tritium are in the form of carbon dioxide and water, resnectivelv.

The nuruose of the LAW MelterQffgas system is to cool and treat the melter offeas and
vessel ventilation offeas to a level that is orotective of human health and the
environment. The offiyas svstem must also provide a uressure confinement boundarv that
will control melter pressure and nrevent vanor release to the cell. The dcsbPn of the
melter o eas svstem must accommodate chanees in offeas flow from individual melters
without causing the melter to nressurize and without allowine variations in the flow from
one melter to imnact the gTliex^clt^

enarate svstems are provided for the initi^l^reatment of o^gas from each melter This is
considered the nrimarv offeas treatment svstem. This rorimarv offgas svstem is desiened
to handle intermittent surges of seven times steai.^and three times noncondensables
nominal flow from feed. The nrimarv system consists of a Film Coolers
LOP-FCLR=QQQQ1/31Submerged Bed Scrubbers (LOP-SCB-00001/2) and a Melter
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There is a second offeas line from the Melter to the Submerged Bed Scrubbers

The vessel ventilation svstem offe a.s consists grimarilv of air, water vanor_ and minor
amounts of aerosols eenerated bv the aeitation or movement of vessel contents The
vessel ventilation system header ioins the primary offeas svstem after the Wet
Electrostatic Precinitators (LOP-VVESP-00001/21, and the combined offeas is routed to

the secondarv o_ffeas treatment sv::tem.

The secondarv offgas svstem (frm HEPA nreheater to final dischareel is desiened to
su ined flowrate f om the two melters ash tdl i sumin both melters ares aan e max mum r

oneratine. The svstem is also can le of oneratine effectivel
g

y if only one melter is

nmning. The secondarv offgaLustem consists of HEPA Filters (L.VP-HEPA-00001A/

Catalytic Oxidizer (LVP-SCO-00I 011/Selective CatalvticReducer (LVP-SCR-00001/21
which houses the heat recoverv unit (plate Heat Exchaneer) (LVP-HX-000011. Electric
Heater (LVP-HTR-000021the cairalvst for volatieanic comnound oxidation and the
catalvst for nitroeen oxides reduct'on, and a Caustic Scrabber (LVP-SCB-00001). The
ollowine sections nrovide descrintions of mai or melter offeas treatment comnonents.

e-a+ e effgas
.

res..,4:-..` from de^• •, ,
"'.,.,.:..i . ^r,."".:t'.,,"." ,.F.^.,. ,:rt;. z,." :a..,.i..a,..acxctcc^
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S bbend er .

ieure 4A-22 nresents a simnlified nrocess flow diauram of the LAW Primary Offeas
(LP oce OP) S stem stem and miscellaneousThe nurnoae of the LOP tank sr ss

treatment
v .

unit sub-svste
y

ms is to cool t_he offgas and remove aerosol"enerated by the
melter. The nrimarv comoonents consist of a film cooler, u m reed bed scrubber, and a
wet electrostatic^> iLOr.

Film Cooler (LOP-FCLR-00001/213^L
The nrim rv function of the Film Cooler miscellaneous treatment unit sub-system is to

Submerged Bed Scrubber (LOP-SCB-00001/21

Submerged Bed Scrubber column for further cooline and solids removal. The
ubme edBed Scrubber is a nasnive device desiened for aaueous scrubbing of entrained
arti ul t s from melter offeas cc ' condensation of melter vanor emissions andn c a e

interim storage of cond
. .

ensed fluids. It will also auench the offgas to a desired discharge
temnerature throueh the use of coiline coils/iacket. The offgas leaves the Submer¢ed
Bed Scnabbre in^.4lnroximat thermal eeuilibrium with the scrubbing solution.

The Submerged Bed Scrubbers (LOP-SCB-00001/2) have two offgas inlets- one for the
normal oenrations line and one for the standby line. Secondarv Film Coolers
LiOP-FCLR-00002/41 can be routed to either Submereed Bed Scrubber. The offeas

extend below the sunnortnlate creatina a lower skirt to allow the formation of a eas
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bubble underneath the nackine The entire bed is sumended off the floor of the
Submerged Bed Scrubber to allow the scrubbine solution to circulate freelv throu^
bed, After formation of the as bubble beneath the nackine, the iniected offeas then
ubbles un through the nacked bed. The risin¢ gas bubbles also cause the scrubbine

liquid to circulate un through the nacked bed resulting in a general recirculation of the
scrubbine solution. The packing breaks lareer bubbles into smaller ones to increase the
eas to water contacting su_rface erebv increasing narticulate removal and heat transfer
efficiencies. The warmed scrubbine solution then flows downward outside of the uacked
bed through cooline coils/iackgt,

To maintain a constant liouid level within the Submereed Bed Scrubbers
LOP-SCB-00001 /21 it will be ecuinned with an overflow line that allows for the

Scrubber. The Melter SBS Condensate Vessels are eouinned with a cooling iacket The
rate of condensate discharee is determined by how much the offeas tamnerature is
lowered below its dew point. The condensate and some collected narticulate overflow
into the Melter SBS Condensate Vessels To minimize the buildun of the soli.ds in the
bottom of the Submerged Bed Scrubbercondensate from the Melter SBS Condensate
essels (LOP-VSL-00001/2) will be re-circulated back to the Submerged Bed Scrubber

and iniected throueh multiple lances to aeiLafean^^u nend solids on the submereed bed
scrubber floor. The collected solids will then be numned directlv off the Submereed Bed
Scrubber vessel floor to the Melter SBS Condensate Collection Vessel
(Rl D-VSL-00005)This nLreine and reEVCI^g-pmCess occurs simultaneouslv

Condensate Vessels is viaAlic Subcnuped Bed Scrubber into the main offeas dischar¢g
roine

The scrubbed offgas discharees through the ton of the Submerged Bed Scruhbeas.
LOP-SCB-00001/21 and is routed to the Melter Wet Electrostatic Precinitators (on ner
melterl (LOP-WESP-00001/2) for further narticulate removal.

In addition to the instrumentation, alarms, controls, and interlocks addressed in section
4.1.3,thewill be nrovided for the Submerged Bed Scrubber to indicate or
nreventthe followine EbMd

.
ltlglj-,:_

• High scrubber liauid temnerature

• Low scrubber liauid level

• High condensate vessel liquid leve

• Loss of chilled water sunnlv

• Extremely hieh-nressure differet^ial across the unit
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In addition to the instnnnentation alarms controls and interlocks addressed in section

4,13 the followinp will be rovi led for the Melter Wet Electrostatic Precipitators to
indicate or nrevent the followine c=diti4ns-

• Loss of electrical power to the^it

• High differential nressLre across the unit

• Accumulation of liauid

• Loss of nrocess water sunnlv
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requires maintenance. Prior to initiating use of the maintenance bvnass line. waste feed
would be secured and the melters nlaced into an idle condition. No waste feed would be
fed to the melters when the maintenance bvnass line is in use.

Idligg emissions from the melter are mainly heated air at a lower as volume than
xenected darine slu_rrv feedine. The as will be rorocessed through s^offeas
treatment svstem that includes I-IEPA filtration, thermal catalvtic oxidatim and selective
catalvtic reduction.

Fieure 4A-23 nresents a simplified nrocess flow diagram of the LAW Secondarv
eas/Vessel Vent Process (LYP) vste The offeas system nrevents mieration o

waste contaminants into the nrocess cells and rootentiallv oneratine areas. It does this_zy
maintaininf"the various^ AW process vessels under a slieht vacuum relative to the cell.
The composition of the ventilation air is exnected to be nrimarilv air with sli¢_ht mixed
waste narticulate contamination.

The vessel ventilation air is combined with the melter offeas prior to enterin¢ the
econdarv offeas svstem HEPA filter electric roreheaters. The combined air streams are

offgas system and the melter offaas Syssem

The melter offeas stream that is treated throueh the nrimarv off¢as system is combined
with the vessel ventilation offeas stream and treated throueh the LVP tanlcs-md
miscellaneous treatment sub-svstems. The secondary offeas system re 9y_esthe
remainine narticulate, mercurv and miscellaneous^cid pases ^^c^ous ni en oxide
comroounds, carbon monoxide, and volatile oreanic comnounds.

Descrinfions of the tanks and miscellaneous treatment sub-svstems comnrisine the LVP
are nrovided below:

HEPA Filters. Electric Preheate^. and Exhauste3s
T1bQnLrno e of QseHEPA Filters miscellane^ t̂reatment unit sub-svstem
LVP-HEPA-00001A/1B/2A/2B/3Al is to rorovide a final rorotection against disroersion of

roarticulate. This helros nrotect the downstream eauiroment from roarticulate
contamination, Th^eombin d of pac ctrPam ic firct nassed through the LAW melter
gf^eas HEPA Electric Heaters (LVP-HTR-00001A/1B/2). Preheatine increases the eas
temperature above its dew point to avoid condensation in the melter offeas HEPA Filters.
The offeas then nasses through radial flow HEPA Filters. The svstem is comnosed o^

is nrovided by the Melter Offgas Exhausters (LVP-EXHR-00001A/B/C.
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• Hieh or low differential roressure across a HEPA filter sianalingto switch to the
redundant unit

• Loss of electric heater element

Bvnass Analvsis. 24590-LAW-PER-PR-03-001.

Activated Carbon Adsorber (LVP-ADBR-0001/2)
The Activated Carbon Adsorbers (LVP-ADBR-00001/2) miscellaneous treatment

gaseous mercury is detect d break' the leading activated carbon bed.
indicating that the carbon is loade . the offgas flow is manually chaneed to make the

trailing bed the leadine bed. Onlv one activated carbon bed is used while the loaded
activated carbon is removed and rerolaced. The flow is then chanp,ed to make the fresh
activated carbon bed the trailin¢ l ^

Instnimentation ala-rms,controlsand interlocks will be nrovided for the Activated
Carbon Adsorbers (LVP-ADBR-0 2 indicate or rorevent the followine conditions:

• High inlet/outlet carbon monoxide concentration difference activates a water deluee
fire sunnression system. The ffeas inlet isolation damner is automaticallv closed

and o#f(ras flow is automaticallv diverted to the other carbon bed or to the bvnass

Selecfive Catalvtic Oxidizer (LVP-SCO-00001) and Selective Catalytic Reducers
(LVP-SCR-00001)

The offeas is nassed throueh a catalvtic oxidizer/reducer skid (LVP-SKID-000021
housing a heat recoverv exchanee (LVP-HX-00001), an electric heater (LVP-HTR-
00002) . VOC catalvst (LVP-SCO- 0001). and SCR catalvst (LVP-SCR-000011
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miscellaneous treatment unit sub-svstems to remove volatile oreanics comnounds carbon
onoxide nitroeen oxide comnounds and acid eases in the off¢ tream

The heat recoverv exchange first raise s the o gas temnerature usine the hotsffeas from
the catalyst beds. The electric heater i s used to sunnlement the heat recoverv ^chan¢e
nrimarilvduring start-un and when oneratin¢ with low NO,^ concentratio ns The heated
offgas is nassed through the VOC catalyst to oxidize VOCs and carbon monoxide to
carbon dioxide and water vanor. The offeas is then injected with a mixtureof ammonia
vanor and C3 air from an ammonia/air dilution skid. Following ammonia iniection. the
offgas is nassed throueh the SCR catalyst to reduce NOx to nitroeen and water vanor.
The reduction reaction is exothermic significantly increasing the of eas temperature.
he outeoine hot offeas is cooled down in the heat exchanger and concurrentlv serves as

the heating media for the incoming offgas. The cooled offgas_stream is then directed to
the Caustic Scmbber for acid gas removal and final cooliug,

lnstrumentation, alarms. controls_ aad^aaterloc s will be nrovided for the Selective
Catalytic Oxidizer / Selective Ca_talvtic Reducers to indicate or nrevent the followinu
conditions:

• High differential nressure across each catalvst bed

• Loss of ammonia gas sunnlv to the nitrogen oxides selective catalvtic reduction unit

• Failure of the electric heater

• Ammonia analyzer to indicate ammonia slip in the outlel..

• Low of eas temnerature enterine the unit

• Hieh temneratare differential across the unit

• High nitrogen oxide concentration in the unit outlet stream

• Hip-h-Yolatile oreanic comnound concentration in the unit outlet stream

S^a^^tic^S^xi^ ber
The LAW Melters

(LVP-SCB-000011
' offgas Caustic Scmbber miscellaneous treatment unit sub-svste

ftub-cr treats the offeas by removina iodine and acid gases and nrovidixbe final offgas
coo'^i e. The offgas stream enters the bottom of the scrubber and flows unward through a
nacked bed. Contaminants in the offgas stream are absorbed into the liquid stream
t rough interaction of the eas_ liquid, and packing media. To neutralize the collected acid
eases, a sodium hvdroxide solution is added ne*gdiGa,11v to the LAW Caustic Collection
Tank (LVP-TK-00001). The clean offgas is then discharged throuah an intemal mist
liminator to nr vent dronlet carrvover. The scrubbing liquid flows downward throueh

the packing bed and drains into the LAW Caustic Collection Tank (LVP-TK-00001).
This tank is neriodical^y^t^r^ed to thê ^^ta^en_t olant. After nassine throueh the
austic Scrubber (LVP-SCB-00001) . the offe_as is released to the environment via a flue

in the nlant stack.
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• Loss of recirculation p-=

• Loss of caustic sunnlv

• Loss of nrocess water sunnlv

• Hi¢h di_fferential pressure across the column

4.1.3.4 Radioactive and Nonradioactive Liquid Waste Disposal (RLD and NLD)
Systems

DWP Attachment 51. An^endix,1 F9atainga nrocess flow diaeram of the Radioactive

The RLD tank system consists of three main vessels:

• Plant Wash Vessel (RLD-VSIt090Q3_

• C3/C5 Drains/Sumn Collectio essel (RLD-VSL-000041

• SBS Condensate Collection V ssel (RLD-VSL-00 005)

The SBS Condensate Collection Vessel (RLD-VSL-00005) and the Plant Wash Vessel
(RLD-V SL-000031 are located in the LAW effluent cell. The C3/C5 Drains/Sumn
Collection Vessel (R1.D-VSL-000 41 is located below grade to nrovide fire nrot ^tiglb
water collection and to collect efflluents from the wet electrostatic nrecinitator. a eravitv
floor drain svstem, and a numoed sumn svstem.

Sources of effluents into the RLD system are nroduction and nonnroduction-related
activities. Production effluents are mixed waste liquids or slurries routinelv or
neriodicallv aenerated bv the wm1 e treatment nrocess. These effluents are routed directlv
or indirectly to the SBS Condensate Collection Vessel (RLD-VSL-000051. Liauid
effluent from nonproduction activties. such as vessel, eauinment and cell/cave washes_
and sump discharees, are routed to one of the three vessels, depending on the nature of
the effluent. Dang,erous or mixed waste is routed to either the Plant Wash Vessel
RLD-VSL-000031 or the C3/ rains/Sumn Colleotion Vessel (RLD-VSL-000041.
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Liquid that is nondaneerous/nonradioactive is routed to the C1/C2 Floor Drain/Sumn
Collection Tank in the NLD svstem.

The functional nuroose of the RLD svstem is to receive effluents for interim storaee and
to transfer the effluent to the roretreatment nlant In addition mixine and samnlina of the
effluent may be nerformed in this svstem as reauired.

Plant Wash Vessel (RLD-VSL-000031
This vessel is desiened to receive the tQal volume of either the lareest vessel in the LAW
itrification nlant or the lar¢est volume from the vessel/eauinment wash or drain in the
AW vitrification nlant. The lareest volume is from the SBS Condensate Collection

Vessel (RLD-VSL-000051. Effluent sour
(RLD-VSL-00003) are vessel washes and

ces for the Plant Was
the overflow from th

h Vess-cl
e SBS Condensate

Collection Vessel (RCD-VSL-00005)The vessel is fitted with level instramentation
The vessel is vented into a common vessel ventilation header that drains into the C3/C5
rains/Sumn Collection Vessel (RLD-VS L-00004). Durine normal oneration, the

effluent characterized in the Plant WashY-ess^1RLD-VSL-000031 is exnected to be
transferred to the nretreatment^n^

C3/C5 Drains/Sumn Collection Vessel (R
This vessel is desiened to contain the max

LD-VSL-00004)
imum amount of fire protection water and the

volume equivalent to the large tCDC5 floor area wash. The C3/C5 Drains/SL^mn
Collection Vessel (RLD-VSL-00004) routinely collects liquid drained from the Melter
Wet Electrostatic Preciroitators (LOP-WESP-00001/2). The overflow from the Melter
Concentrate Receint Vessels (LCP-VSL-00001/21 is also routed to the C LC5
Drains/Sumn Collection Vessel.

The C3/C5 Drains/Sumn CoJ.Lrction Vesse l (RLD-VSL-00004) is fitted with level
instrumentation. The.-OLC5 Drains/Sumn Collection Vessel is vented into a common
vessel ventilati9^beader. Condensate that forms in the header drains into the C3/C5

ains/Sumn Collection Vessel. Sampling capability is nrovided usine a samnline lee
off thnumn recirculation line to an autos

Routine process-related effluent from Wet

am121^ib

Electrostatic Precipitator drains will be
.Pumned from this vessel to the SBS Condensate Collection VesseL as necessarv.
Effluent generated from other sources will be numned to the Plant Wash VesFel
(RLD-VSL-00003) until it reaches a nredetermined level to maintain adeouate canacitv
for fire protection water.

The C3/C5 Drains/S^^Collection Vessel is located in an enclosed C3/C5 cell area.
The C3/C5 Drains/Sumn Collection Vessel overflows to a sumn in thc same cell. Durine
normal oneration, the effluent characterized in the C3/C5 Drains/Sumn Collecfion Vessel

is exoected to be transferred to the TLP system via the SBS Condensate Colle&on
Vessei (RLD-VSL-00005).
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SBS Condensate CollectionXesscd (RT.D-VSL-000051
This vessel is desianed to store SBS column nnree effluent. The SBS Condensate
Collection Vessel (RLD-VSL-00()05) routinely receives effluent from the Submereed
Bed Scrubber (LOP-SCB-00001/Jl and the C3/C5 Drains/Sumn Collection Vessel
(RLD-VSL-00004)

The SBS Condensate Collecti4ji-Vessel is fitted with level instrumentafion and is vented
into a common vessel ventilation header that drains into the C3/C5 Drains/Sumn
Collection Vessel (RLD-VSL-000 41. Sampling capability is nrovided using a samnlina
l^p off the numn recirculation line to an autosamnler unit. The SBS Condensate
Collectiori Vessel overflows to thi° Plant Wash Vessel (RLD-VSL-00003). Durina
norma.1weration the effluent characterized in the SBS Condensate Collection Vessel is
exoected to be transferred to the TLP svstem.
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4.1.3.5 Radioactive Solid Waste Handling (RWH) System

The nrimarv fixnctions of this svst ' 1 be to nrovide equipment for the ch ou of
LAW nrocess vessels and other miscellaneous mixed wastes. This svstem nrovides the
eauinment to move waste out of the building.

and decontaznination The vessel will be lifted out of the process cell and covered to
nrevent a snread of contamination , The vessel will be placed in a annroved nackan ee

staed for vessel receint. Once cl and secured, the nackaee, containing the vessel.
will be delivered to an annropriaW TSD facility. A similar process in reverse will be used
for the introduction and installaticn of new LAW nrocess vessels.

It is anticipated that LAW Melters will reauire renlacement at some noint. When the end

and then will be dicconnected-Ihe steel box in which the melter is enclosed will be
ealed, decontaminated if reauiresl__ and transnorted to an appropriate TSD facilitv.

operations. Waste containers will be transferred to a staeine area where nackaees will be
weiehed abeled and decontaminated for nonfixed contamination, if needed, prior to
exnort. The nackaeed waste forms will then be stored at the WTP until final disnosition.
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4.1.3.6 ILAW Glass Container Handling

The ILAW glass container handling activities will consist of the followine svstems•

• LAW container receipt handling svstem (LRHI

• LAW container nour handling svstem (LPHI

• LAW container finishin¢ handline svstem (LFH)

• LAW container exnort handlina svstem (LEM

The individual systems and their nrimarv functions are described below:

AW Container Receint Handline (LRH) System
The LRH syatem takes eliverv of new ILAW containers and nrovides a means to
ansfer these emntv containers to the LPH transfer boaie (wheeled cart for container

t<ansfer

Container Receint
Af#^rrQmov^ of the shinnirtg overwran and initial receivine insnection. the containers
are nlaced on a convevor svstem and transferred into the nlant as needed. New containers
are then loQeed into the trackinp svstem.

Container Imnort
Prior to the need for additional containers, a final insnection and transfer takes Illace in
the container imonrt bay. Each new container is moved to a container insnection stand.
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The rest of the container is ins=tQdassoquired_ then the container is nlaced on the
aznnort line 1 or 2 staeine convevez and the trackinglop, is undated. If the container
mcpection fails it is loeeed and tagged annronriatelv and set aside.

Each time a container is nlaced on. the convevor. an onerator initiates a convevor transfer.
The transfer serves to index cont?iners on the staging convevor forward so there is

always a container in the "nickun'yosition on the airlock convevor.

• The hatches are interlocked wiith the hoist and bogies so the hatch cannot be onened
unless a nrocess crane isn__ositiioned above the hatch. Converselv, the nrocess cranes

cannot leave hatch n^uless the hatch is closed and locked.

• The hatches are interlocked cv oeies so that the hatches can not onen unless
boeie is nositioned below the hatch. The interlock nrevents the boeie from leavine

the hatch nosition unless the hatch is closed.

Container Ttmtable. Container Elevator. Glass Pour Seal Head
A container turntable is nrovided in each nour cave for handlin¢ containerc The

bl d h i d h h i hturnta e accommo ates t ree conta ne rotates trs an em at t ree stat ons: t eo position t
container transfer station. the container fill station, and the container cooline stafion. At
each container location in the tumtable is a lower ovemack section that locates the
containers and $rovides sunnort. Containers remain in the overnack durine the elevafina

d las^ fillin v 1
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The elevator is eauinned with features to nrovide a we'ght of the nroduct container bein¢
unnorted. Weieht is used to verify that a container is nresent and that it is emntv. The
weight must be between established minimum and maximum values for alass nourine to
occur. Additionallv_ th-Q^ can be used to ensure that container fillin^is occurrine
and to nrovide the rate of glass nourine The elevator weight is not intended to ivg_eta
accurate wei ¢ht of the-c9ata.iner:itismezelv used as an indication of container nresence
and conditim

The elass your seal head is the interface between the melter discharge and the nroduct
container during glass noLrina. The seal head consists of a metal bellows arraneement
that is connected to the melter discharee with the other end of the bellows on_en for
interface with nroduct containers.

Container fill level is monitored bv a thermal imaeine camera. The camera nrovides_a
view of the diameter and the upper one-half of a container. The thermal imaaine camera
indicates containerfill level for nrimarv control of fill rate and your shut of£ In theevent
Qf-pr^tarryJwel detection failure. a¢amma detector activates a hiah-hieh level shutdown.

The container is filled usine several nours. The nour nrocess occurs more auicklv than
g ass can be made in the melter, resulting in laa time Utween ours. Ranid nourine
llows molten elass to flow out to all edges of the container Followine the final glass

uour batch the container remains container cooling and
containment of final vlaasdischarQes The container is then lowered to the turntable
The turntable isaeain rotated. nlacine the recently filled container at the coolina/ventine
station. Container cooline continues while another container undergoes the fill cvcle,.
Once cooled 1U container is rotated to the transfer nosition for export and the-m2cess-is
e s^

Container Transnortation
Another function of the LPH svstem is to nrovide nroduct container transnortation
between the container transfer bogie and the nour cave tumtable. The svstem transfers
empty nroduct containers from the container transf,cLbQg•e to the melter turntable. and
transfers full nroduct containers from the turntable to the transfer bogie in a manner that
unnorts the nlant throuehnut aoals.

Concrete walls^enarate the nour caves from the boaie transfer tunnel. These walls have
d rwavs large enough to allow the hoist units loaded with new or filled-product
containers to nass through them. The doorwavs are fitted with steel shield doors.

Concrete walls also senarate the monorail maintenance facility from the bo¢ie transfe
nel. These walls have oneninas sized to nrevent an ILAW container from enterine the

maintenance area. These doorways are also fitted with steel shield doors that nrovide
adioloeical shielding from sources in the transfer tunnel during hands-on maintenance

a_cti.vlti,gsjHU the monorail maintenance facilitv.
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The LPH system provides a buffer storaee area for ILAW containers in the event
downstream processinalines become backed up. Additionallv. ILAW container rework
is conducted in the buffer storage area. Anticipated activities include ILAW container
transfers into the bLffer storaee area from the container transfer boeies, container
transfers within t_he bLffer storage area, container transfer from the buffer storage area to

the transfer tnnnel and container rework. The buffer storage area is adjacent to a crane

maintenance facilitv The crane maintenance area is shielded from the buffer stora.ge area
to allow hands-on maintenance in the crane main nance facility a_n_d transfer tu_nnel while
containers are present in the buffer storage area.

The LPH transfer tunnel rans from the bogie maintenance area on the west end of the
nlant to the buffer storaee area at the east end of the buildine. The buffer storaee area
imnorbexnort nositions are located within the container transfer con•idor. Concrete walls
vdthxmaa=s for ILAW containers senarate the north and south buffer storaee areas and
the container transfer corridor. The nassages are ec. igpedwjth manual onerated stee
shield doors to sunnort maintenan^e or bogie recovery onerations that might be reauired
in this nortion of the transfer tunnel. The LFH hoists operating in the liddine area above
this section of the container transfer corridor transfer ILAW containers to and from the
lLuffer stome area im exnort i-)osition,

Buffer storaee area container transfer onerations are conducted with the use of a bridae
crane. The crane rails beein in thecra_ne maintenance facilitv adiacent to the north end of
the buffer storage area and extend outh. The runwav nrovides crane coverase to the

crane maintenance area, the ILAV",",ontainer buffer storage area, t-he cont_a.iner transfer
corridor, and the two container irnnorUexnort nositions. There are container storaee
positions in the north and south. nortions of the store, and one rework position also in the
south nortion of the store. The rework position is located in the southeast corner of the
ILAW container buffer storage area/rework area. The rework position can be fitted with
a nowered turntable. a nair of master-slave manipulators. A shielded window is located
in this area. Directlv east of the rework nosition_ on the cold side of the buffer storaee
arra, is a rework area oneratin nlatform tha rovides g^^or access to the master-slave
aaaninulators and shielded window-

A winch is nrovided to sunnortm intenance onerations on the buffer storage area bridee
crane. A steel shield door and a concrete wall senarate the crane maintenance facilitv
from the buffer storaee area. allowine maintenance onerations to be conducted while the
buffer storage area contains full ILAW containers.
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LAW Container Finishing Handling (LFH) Svste
Figure 4A-24 nresents a simnlified process flow diaeram of the LAW container finishino
handling system (LFH)There are two LFH finishing lines. The functions of the LFH
system are to verify the container fill level, determine if inert fill is reanired. comnlete
closure of the ILAW container decontaminate the extP^i^rof the container, and verifv
surface contamination levels before exnortin¢ the coutainer The system also has the
ability to samnle the solidified glass, nlace the glass shard in a vial, and make the e vials
available for transfer to the laboratorv.

container lidding statiou-wjere the lid is mechanically secured to the container . After
mechanically s in¢th^ lid to the container , the boeie travels to the decontamination
area

At the decontamination station the container is decontaminated with carbon dioxide
nellets Debris nroduced during decontamination is collected with a HEPA filtered
exhaust system . This as stream is then routed to th nlant vent system where it is nassed
through the plant's HEPA filters lzef_oze b&g discha.rged throueh the stack .

Once the container is deco^.tatinated. it is transnorted to the swabbing station where it is
surveyed for loose surface contamination to verify it meets the contaminatioxt
eauirements. The swa_bbine machine uses a nower maninulator to maneuver the swabs
over the surface. The contaminated swabs ax, then monitored to detennine gamma-beta
levels for smearable contaminates. I#c9Awmination levels exceed C2 contamination
Gritrria_the container can go through the carbon dfoxide decontamination station. If the
container meets C2 contaminati9n criteria^^e ^2gie moves into the monitorina/exnort
s_tation. As the container is transnorted into the n^itorinp/exnort station from the
swabbing station. gamma monitoring measures the surface dose rate of the
decontaminated container If the container exceeds the contamination reauirement it is
classified as an out-of-snecificakon container Otherwise the dose rate is measured and
is recorded with the container's records. Out-of-snecification ILAW containers are
routed back throuehthe decontamination stations until the radiological contamination
levels are within snecification ^te container is then exported for shipment to the
disnosal site.

strumentation, alarms, controls, and interlocks will be orovided for the LRH svstem to
andicate or nrevent the followine conditions:

• nenine of oersonnel access door when container is nresent in the line transfer statio

• enin f nersonnel access door when either line transfer tran doors are onen
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• Opening of both line transfer ^tran doors at the same time

• Opening of nersonnel access door if airborne contamination levels are hieher than
desian contamination classification within the line transfer station

Decontamination Station
A decontamination station is located within each of the finishine lines in the LAW
vitrification nlant. After the ILAW container has been sealed it is transnorted to the
decontamination station. Eauinment items located in the decontamination station include

the carbon dioxide decontamination maninulator_ tumtable. and exhaust Evstem. Most
other items are located outside of the decontamination station, including the cazbon
dioxide nelletizer, the transnort ai comnressor, and th e liauid carbon dioxide storage and

delivery svstem. exhaust_fans. and HEPA filters.

nlant vent system where it is nass d throueh the nlant's HEPA filters before beine
discha

Once

reed thr

the cont

ough the stack.

ainer is decontaminated, it is transported from the decontamination station

to the

Instru

swabbin

mentatio

pstation.

n, alarms,controls" and interlocks will be nrovided for the decontamination
statio

• O

n to indi

pening o

cate or nrevent the fbl

f the decontamination

lowine conditions:

or decontamination/swabbine containment door
du

• O

rin¢ dec

pening o

ontamination

f the decontamination and decontamination/swabbinp containment door at
th e same time

swabs are expo ftQd awa om radioactive source for monitoring to determine
^amma-beta levels for smearable contaminate s. If contaminati on levels excwA-.C2
criteria, the containe^ orted back into the decontamination station for rework. If
the container meets C2 criteria. the turntable boeie moves into the exnort station.

Once the container is transnorted 'nto the monitorine/exnort station from the swabbine
station, a gamma monitor measures the dose rate of the decontaminated container. If the
container exceeds the snecified do se reauirement, it is classified as an

51-4-111



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

out-of-snecificarion container• otherwise the dose rate is measured and is recorded within
the container's records. The container is then exnorted out of the monitorina/exnort
station for shinment to the disposal site.

Instrumentation, alarms, controls, and interlocks will be nrovided for the swab
onitoring station to indicate or nrevent the followine conditions•

• Personnel access when a container is nresent in swab monitoring station

• Qnenine ofdecontamination/swabbine or swabbina/exnort cont

• nenme oT nersonnel access door when contamer is nresent In the swabbine station

• nenine of nersonnel access door if airborne contamination levels are hie_her than

design contamination classification within the decontamination area

• nenine of nersonnel access door if high concentration of carbon dioxide is oresen
within the decontamination area

• Rotation of nostine turntable dudag swabbine

• Export of swab if radiation levels from swab are hieher than desien radiation
classification in the operational area

LAW Co

The nurn
ntainer Exnort
ose of the LEH

Handling (LEH) syt
svstem is t 1 ad ILA

em
W containers onto a transnortation vehicle

for trans fer to a Hanford Site TSD unit. This system is contained in a truck bay onak-Q
east end

hJnder n

of the LAW vitr

ormal onerations

ification plant.

the ILAW container will be received from the LFH system
iIizough a hatch Radiolo gical dose rate and contamination level are determined and
verified to be within limits nrior to enterine the LEH svstem. An overhead crane lifts the
ILAW container through the hatch and nlaces it on the transnortation vehicle.

Operations are remote and maintenance is "hands-on" in the LEH svste.m The overhead
crane is provided with cl osed circuit television cameras for onerarion when radioloeical
conditions do not nermit nersonnel access during the ILAW container loadina.
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4.1.3.7 LAW Melter Equipment Support Handling (LSH) System

The nrim_arv_function of the LSH svstem is to nrovide the eauinment and sunnort
ecessarv to comnlete maintenance tasks on all melters and eauinment in the melter

gallerv of the LAW vitrification plant. The primary equipment used in sunnort of the
maintenance efforts are:

• Coaaslma_ 1 cha gQ--out boxes

• Consumable chan^out boxes storage racks

• Consumable chanee-out boxes nrenaration stand

• Melter eallerv nrocess cranes

• Consumable Gha1w=out boxes handlez

• Liftina head

• Melter gamma eate

• Shield cover removal tool

Melter consumable will r

will be bubbler assemblies. New bubbler assemblies will be shiQped toJheplal3tandvvil1
be installed into the melter. Snent bubblers will be extracted from the meljer a.n
nackaged into a box for disnosal.
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Refractory thermocounl es a rlifts.level detectors, feed nozzles, and film coolers will be
considered nonroutine a
annronriate nrocedures

nd are renlaced on an as-needed basis accordine to the
and with annronriate eouinment
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4.1.3.8 LAW Vitrification Plant Ventilation

The LAW vitrification plant will be divided into four numbered zones (the C4
designation is not used) listed and defined below, with the higher number indicating
greater radiological hazard potential and therefore a requirement for a greater degree of
control ortestriction. The zoning of the ventilation system will be based on the
classifications assigned to building areas for potential radiological contamination. Zones
classified as C5 are potentially the most contaminated and include the pour caves, buffer
storage area, and process cells. Zones classified as Cl are uncontaminated areas.
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Containment will be achieved by maintaining C5 areas at the greatest negative pressure,
with airflows cascaded through engineered routes from C2 areas to C3 areas and on to the
C5 areas. The cascade system, in which air passes through more than one area, will
reduce the number of separate ventilation streams and hence the amount of air requiring
treatment. Adherence to this concept in the design and operation of the LAW
vitrification plant will ensure that the ventilation air does not become a significant source
of exposure to operators, and that the air emissions do not endanger human health or the
environment.

An efflue exhaust air radiation monitoring system, consisting of sensors to monitor
radiation in the e€fluent exb^.^iaf air stream, or a representative sampling system is
provided in the discharge header downstream of the exhaust fans. A monitoring system
would consist of probe assemblies, vacuum pumps, a stack flow sensor, temperature
sensor, and radiation sensors. A temperature transmitter is also provided in the discharge
header downstream of the exhaust fans for continuous monitoring of exhaust air
temperature.

Cl Ventilation (C IV) Ssytem
Cl areas are normally occupied. Cl areas will typically consist of administrative offices,
control rooms, conference rooms, locker rooms, rest rooms, and equipment rooms. Cl
areas will be operated slightly pressurized relative to atmosphere and other adjacent
areas.

C2 Ventilation (C2V) Svstem
C2 areas will typically consist of nonprocess operating areas, equipment rooms, stores,
access corridors, and plant rooms adjacent to areas with higher contamination potential.
The C2V is served by dedicated air handling units and exhaust fans. Ventilation air
supplied to C2 areas will be exhausted by the C2 exhaust system and cascaded into
adjacent C3 areas. The sum of the volumetric flow rates exhausted by the C2 exhaust
system and cascaded into adjacent C3 areas will be greater than the volumetric flow rate
supplied to C2 areas. This will cause the C2 areas to maintain a nominal negative
pressure relative to atmosphere. C2 exhaust will pass through one stage of HEPA filters
and be discharged to the atmosphere by the exhaust fans. Supply and exhaust fans are
provided with variable frequency drives.

C3 Ventilation (C3V) System
C3 areas are normally unoccupied, but allow operator access, for instance during
maintenance. C3 areas will typically consist of filter plant rooms, workshops,
maintenance areas, and monitoring areas. Air will generally be drawn from C2 areas and,
wherever possible, cascaded through the C3 areas into C5 areas, or altematively
exhausted from the C3 areas by the C3 exhaust system. In general, air cascaded into the
C3 areas will be from adjacent C2/C3 subchange rooms.

Y.°°e~'ie~ wil l C3 exhaust will pass through one stage ofHEPA Efilters and be
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discharged to the atmosphere by the exhaust fans. C3 exhaust fans are provided with
variable frequency drives.

C5 Ventilation (C5V) Svstem

by b..,.,_",..., HEPA filters, with Where tbere
is in-bleed air from the C3 system to the C5 svstem. fan cascade trin interlocks nrotec
the system from backflow.

The C5 areas in the LAW vitrification plant will be composed of the following:

• Pour caves

• I^ Container transfer tunnel

• Buffer storage area

• C3/C5 drains/sumn collectionyessel tank-room

• Process cells

• Finishing line

Air will be cascaded into the C5 areas and exhausted by the C5 exhaust system.
Engineered duet ventilation nine entries (air in-bleeds) through the C5 confinement
boundary will be protected by backflow TsED^^er isolation dampers. C5 exhaust will
pass through two stages of HEPA filters and be discharged to the atmosphere by the
exhaust fans. C5 exhaust fans are provided with variable frequency drives.

4.1.3.9 i.AW Melter HandlinQ (I,MHI System

4.1.4 HLW Vitrification Plant

Figure 4A-4 nresents a simnlified process flow diaeram of the HLW vitrification
processes . The HLW vitrification plant will consist of several process systems designed
to perform the following functions:

• Receive pretreated HLW slurry

• Convert blended HLW slurry and glass formers into glass

• Treat melter offgas

• Handle IHLW esntainers canistQrs,

• Store IHLW eentainers c^,ms

• Provide supporting equipmenl: in the melter cave

• Handle miscellaneous secondary waste
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• Ventilate the HLW vitrification plant

The followine fieures locat^din nnendix 4A and drawines found in DWP
Attachment 51. Annendix 10 nrovide additional detail for the HLW vitrification nlant

• Simplified flow diasram for the WJP

• Process flow gures and drawines for nrocess information

• vnical system fi¢ures denictina common features for each reeulated system

• General arranaement fieures artd drawines showine locafion^9f^eeulated eauinment

• Waste manaeement area fiaures and drawines showine nlant locations to be permitted

Instnunentation,aLarms controls and interlocks will be nrovided for the tank svstems
and miscellaneous treatment systems to indicate or nrev nt the following conditions
anQronriate:

• O erfilling: Plant items are nrotected aeainst overfillin¢ by liquid level indicati n,
high level instrumentation interlocks to shut off feeci sQUmea.and nrocess control
system control functions backed un by hard wired trins as reauired.

Loss of contain_ment: Plant items are nrotected aeainst containment loss bv liauid
level indication, and by nrocess control system control and alarm functions as
reauired, includine shut off of feed sources. Each nlant item that manages liquid
mixed or dangerous waste is nrovided with secondary containment. Sum_ns associated
with the management of mixed or dangerous waste are nrovided with liauid level
instrumentation and an eiector or pump to emntv the sumn as needed

• Inadvertent transfers of fluids: Svstem seauential onerations are nronerlv interlocked
to nrevent inadvertent transfers at the wrone time or to the wron¢ location.

• mixine function: Tank systems are instrumented (air nressure/flow
indication)tonrevent hydrogen accunul^ti2u^tvd solids settling. Tanks with
aaitators are inst^ur^eated to nrevent agitator and/or vessel damaee at low liauid
leye1,

• Unsafe or off-normal melter oneratine conditions

• Deeraded emissions control equipment and/or oneratine conditions
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for tank systems and in DWP Table IIL 10.J.C for miscellaneous treatment sub-systems.
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4.1.4.1 HLW Melter Feed Prnmss

• HLW concentrate receint or

• IYLw mener reea nrocess ^I1r r ^ sysrem

• HLW glass formers reagen. (Csvstem (the GFR system does not manaee
aneerous waste and is nrovi .ed for information onlvl

The nrimarv function of this tank system is to receive HLW feed slurrv from the
pretreatment nlant, mix glass formers with HLW feed to form a unifonn blend. and
nrovide a blended feed to the HL` melter. An analysis of the waste detennines a elass
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additive formulation for the conversion of the waste to glass The glass additives
specified in the formulation are weiehed and mixed with the waste.
The HCP system consists of the transfer nini g from PTF to HLW and one sump and
ancillary eauinment.

e HFP system cQnsistS-Qf e followine vessels and associated ancillarv eauinment•

• eed Preparation Vessel (HFP-VSL-00001/51

• HLW Melter Feed Vessel (HFP-VSL-00002L51

The1dF^' system receives waste from the HLW Feed Blend Vessel (HLP-VSLA0002810

its bac)un HLW Lae Storaee Vessel (HLP-VSL-00027B1 located in the Pretreatment

Plant. Waste is transferred from the HLP svstem. throu¢h undereround waste transfer

m'^e between the PTF and HLW lnants to either of the Feed Prenaration Vessels

HFP-VSL-00001/51 for bl ine with elass formers from the elass former feed honner.

Process control samnles are collected from these vessels and analyzed to determine the
glass former formulation After completion of samnle analvsis a batch of The glass
former feed honn^r rcceives blended glass formers and re^^ctant (such as silica, bori c
acid calcium silicate ferric oxide lithium carbonate,r d sucrose) from the balance of
facilities glass fonner system. After the blending, the e formers are eravitv-fed into

the feed =naration vessel. where the blended glass formers are mixed with the HLW
concentrate to form a uniform slurry. The slurrv is thgtvfed to either of the HLW Melter
eed Vessels (HFP-VSL-00002/6) and then to the HLW melter process (HMPI svstem.

• Controls develoned to urevent or m_itieate equipment malfunction are incoroorated
into the design. The Descrintion ofHLW Vitrification Bvnass Events.
PER-PR-03-001 describes the operating conditions that reauire interlockine with the
melter feed involve individual comnoments within the offgas system that couldresult
in over pressurization of the melter.

The HLW GER system contains elass former feed honnemlocated at the 58 ft . elevation
of the HLW vitrification nlant that receive blended glass formers and sucrose bv
ense-nhase pneumatic conveyors from transnorters. The transporters are located in the

glass formers' room within the balance of facilities buildaaa^

The feed hoPners are ecmiped with filters to remove the dust from air used for

introducin¢ comnressed air throueh the cleanine nozzle to bTomraeumulated dust back
inIQ the honners. The feed honners are equipped with load cells to weigh the elas
formers to confirm that the material in the unstream blending silo is conveygd to the feed
hoppers. The load cell3-a1s-0-EOlafarm_that the glass formers are transferred out of the feed
holzners to the melter Feed PrenaratiQn VQssels (HFP-VSL-00001/5)
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4.1.4.2 HLW Melter Process (HMP) System

ieure 4A-27 nresents a simplified nrocess flow diagram of the HLW melter rnocess
HMPI system. The nrimarv functions of this miscellaneous treatment sub-svstem are to
convert blended waste feed and elass formers into molten glass, deliver molten elass to
HLW canisters fill the canisters with molten elass waste and monitor and control glass
3yastr level during waste filline The following melter nrocess svstem HMP is identical
for both HLW Melters (HMP-MLTR-00001/2).

The HMP system includes the HLW Melters (HMP-MLTR-00001/2)two discharee
chambers and two roour snouts per melter and nrimarv and secondary canister leve l
detection systems. The melter and your snout will be remotely onerated in a C5/R5 cell
There will be no nersouneLaccess tothis cellafter nrocessina of the HLW feed stream

LW Melters (HMP-MLTR-00001/2)
The two HLW Melters (HMP-MLTR-00001/2)located in melter cave no. 1 and melter

asine for the melter area is provided with wateL-c-QOJa.ii¢ to maintain a thermal eradient i

in order to nrovide eas containment. The lid will provide a sunnort structure througb
which subcomnonents canbe mounted. Penetrations are sealed by annronriate fittings
that allow remote removal and renlacement.
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Waste feed will be introdoe^he melter as a slurry through nozzles in the melter lid
Each feed nozzle will be individu: lv surorolied from a slunv roumro. The water and
volatile feed eonstituents in the shu:ry will evaroorate. leavine behind a layer of mat ria

known as the cold cap Waste feed coaunonents that remain in the cold caro will undereo
chemical reactions be converted to their resnective oxides, and dissolve in the molten

auantitv of cold can material at a steadv level. The molten glass level in the melter is
maintained between the ton of tht electrodes and below the upper edee of the elass

nlenum temperabire measured bv thermocounles mounted in the melter lid. Air iniectors

may be used to _mix t̂e the molten glass. When the melt level rises to a
nredetermined uroroer limit, it is discharged to a canister

thermal shock

The roower to the alectrodes is reaulated by the rorocess control svstem to maintain the
temperature at the set rooint v^ht^ The heat for the HLW Melter startulz is provided bv

temporarily installed radiant electric heaters mounted on the lid of the melter. These

The as roroduced durin¢ meltine ' mainly steam and contains volatile comnonents and
airborne matter that reauire removal^rior to discharge to the atmosohere. This offeas is
diluted by air from four sources: inadvertent air in-lea.kaee throua-h the Melter lid and
dischar¢eport_ instrumentation and snareing. film cooler air_ and air added to control the

assures containment and avoids Melter nressurization. This vacuum is sensed at a
location near the rolenum where bl aee and feed snlatter is unlikelv. The sensed
vacuum is used to drive a control valve that reuulates the draft in the Melter exhaust line.
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Glass Discha_r¢e Svstem
ischaree is achieved by transferring glass from the bottom of the melt nool un tbrough-a

riser and out of the Melter through a side discharge chamber. Under each ofthe two
dischar¢e chambers there is a nour snout thatconnects the Melter discharge chamber to
the resnective HLW can

The glass level in the Melter is maintained between the ton of the electrodes and the
overflow level of the discharge trough. The Melter glass nool level will be measured to
indicate when to start and ston glass discha_rae. Each Melter has two indenendentlv
onerated glass discham svstems adjacent to each other on one side of the Melter Eackt
system includes anairlift riser, an airlift lance a glass roour troue and a heated
discharge chamber Glass is discharged by introduciu,ggas into the molten elass in the
discharge riseThe ¢as increases the level in the rise^ causine the molten glass to flow
do,^3m the troueh and fall from the tino-Ubetroueh into the canister. When the desired
level in the canister is reached, the air lift as is turned off. and the elass level in the riser
ecedes stonnine the flow of glass to the canister During nourine oroerations a remote
camera is used to view the nour stream within the nour snout assemblv The camera is
for observation only and is not a reeulated oneration.

Level Detection

The nurrmose of each canister level detection svstem is to monitor the molten elass_1_evel
within the HLW canister and to nrevent canister overflllin¢. During glass nonr. the level
detection svstem is used to monitor the glass level to ensure the canister is filled to the
desired level. The level detection system also will be able to monitor the rate atwlaa.cla
he glass level is rising in the canister. There is a nrimarv and a secondarv monitorine
svstem. which is consistent with stnndard vessel level control. A nrimarv svstem that
roerates through the nrocess control system is used for normal onerations. and a

secondary "hard-wired" svstem is used to back no the rorimarv svstem and automaticallv
shut down the fill before the overflow limit is reached. The rorimarv level detection
system is a thennal imaging system that rorovides continuous level monitorine over the
entire canister. In the event that the rorimarv thermal imaeine system malfunctions the
backun discrete noint radiation detection syAem will indicate a filled canister.

During glass nour the level detection system will disnlav a thermal image on a monitor
and will utilize a serial connection to interface with the nrocess control system for
indication and control nuroo^^ The imaeine software will be used to c9^^u_ouslv

51-4-130



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

Another funcfion of the svstem is to detect the rate at which the ¢lass level is risina in the
canister. This eives an indication of deviation between e=ected normal nour rates.
pwiation could indicate a malfnnofion of the gLss dis ge svstem. and an alarm would
be initiated.

Instnrmentation arms. controls. interlocks will be provided for the HMP system to
indicate or nrevent the follovZwec;onditions:

• The melter cannot pszu_r without verification that the boeie is nresent

• The melter cannot pour without verification that the canister is msent

f l• The melter cannot pour if the c ni ter is greater than 9 % sI
'I'h....«:«......, F. . n4;enn

of this
n ,n4

ft

L7T \i7..n..int....n^lnnn
t

....
fill th

..i..4,..... ^_,:al. .«,.14,.«
> oJ J e

•'J

'iR.,. iI11,TP :..,.1...7,...
th HLW

T,T,.14
e J

'

>

1....,4,.«
• The J

. .. ..4..«A
level

A..4....4:,... ..,:n
be

..
J

^

RLAV-AfelteF

'PL.,, iIT \II T,T..14,... 1,.,...4..,7
i

«
th lln e ,f wa

51-4-131



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

f:+t:«.... +1...+ ..11,.,.. "'."."+.. ,. ,..1
d

,..'«1....'.,,",«+
an

+.... +1...,.....1. +..
t

.....1.,.
th

+,.,.. ...
t th

.f+l.,.
f d

..,.....1..

d ^
'J 1"„i,•

uuYYLL

Tl.
« f

a

`«",.....«+,1....:...,..
th

.I"+"'7
t

a

f d b«f

a e

«« it h

ee

+1..,. «".1+....ee o e ee feae es

.«.+,.« ,....,.,, +
th

.....,+1. ....,.1. «,. A...
i th

,.«
lid Th

_.,..+,... ,..,A , ,,.1..+:1.. F,.A
e as a r z n e . e

e

1 i :
the

«... +
w
.....

1 glass .uLY ulva . 1The
.......,,. .,

fed at a
«S+,.«t

olull y
is

....+,.
to

....,. 1. .......i+...
As the

.,1.......,
is
f.7

,

.. ,..1,.+ ,..w..:«...1 « 1 :.....:+ :+ :.. ,7:..,.1,,.«..,..1
tt

..«+..:,.....
Th f d t

:..,.1..,7,.,,
thyL wlllllllYLL upper LYUY

,.

o aLLLLLL,
i is

d
«L.....«.. N............,...«L...

.

......+,
Th

e ee sys

d
« .,..1,.«

f

em

.., .. i ll d

e

:
an

41.
LlY

..1.«..i+«
l lid and

1:,] .....,]
F/
«
LVL lllYLLY

,:,7,.
a4 means to

:«+"..1....
fYLLLY

e

eed
..1......,

ee
.
to the melter

nsta e

.
L`,.,.1, f,.,..t

:«,1:..:,1..,.. ..1,. ...:11
b

..1........,.11,.
d

G......
li

. «..+,.
Th f f d dditi t thz e supp e a pump .

l
e o ee a on o e

poo ,

'.1..,....
thTh l t

'1:.."l.'.,.'°" "1...". 1"..... ,ie ^.LYlwl llYVluuw uuw llllVlLULLL LYSLVLL pooe , wo , an

`
lllYlwl :.f.:,r:l+Li:.ii" in

«..t:'... ..,:+1' ..i..'.,". C" 7.:.°1.
or

1.....
glass «ee1 levels . L ,.'.

d.:t..l.,.«..e t«......1.
and a

..,.+:,.... 41.....,...
fo r the

«,...« .....,...+ .. .....1.1..
T

e

he
«1,.,.. .«.

is
1 « .+

t
'.""",.:.,,, +1,""`"."1 ..1...h^^

'.
,•^+^ +«^G^«ith t ith t d

'
« L

1..,'.:
«d d • « +uYU w lYUU wa y wla Y wrlulo o gases ,s an e , an s s e

L
lid

,.f+L
d

..«
thth t

.,. Tl.,...
lt

,. 1.,...+, ... ,. .«,.1 +
t

,.1..,...
fersL moun e eea me er . 'he ormers

,.« ... :„'.
d

....,.«+
b t t l «+h d

+7.,"......1'
th lYassLuuauLYlu more an mby ore c e ween ee e fe es e g ass

+..«,. / ...............«.«..«.. 1/+ «._.
i th

,......
f 950

0('^
t 1 250

0/+\
d

,.1 ,...... ..+..«a...... ,.
fe diwauYYa u ^^Yala.au yLUIY u n e

..l.,.....,
i
f,7 ../t„« ..1,..«.A ,.

thA

o

...
i d

1..,
f

o ,

.,:+..:4:.

a

...+:..« ,

n

.f+l.,.

.e ng

....l,7 .. .....+,...:..1..
i ts ulY ,e s

,.1...... ...,+,....+ 3SII.,....
thth

s orme
«

l l i t
r,.A,.+.. .....:«..A

l

n o

A:..,d.........A
l it

.......
b^1uouuiY a1aYU. vv aaYii Li1Y 11iYe e

iuNQGVI3iainer

eve r ses o a eve , e

51-4-132



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

"'.dTh ..""d '1....:..,... n14:.,e. •
e gas a

';

..4n:..... 1
t ith ff

nn
ta a wwuuffi w e syg s em

..nt:,.«
T

.
hi

n..A l,.
t

..n4:,....
s a a iie

,7..:..,.
a

n.....t« ..1
valve that

..n....lntn.
the

,7....C4
in the

.......14.. .. ,..d.n ,.n4
line .

t.,.L... 41.,..... ...,... ,.r41...
d k

1
t

a, 4 :..u?n ,.^4

e ge
a: ,... 4 ,. a,...,.:4..

d it

an

nd ,.l d th •1 _ __._^.._ _: _^_ anens y a. ss ep ._

l l L l ............._,......,...4 i ..n,.aeve . eve

D:,.,.l.n_^,. i

s

4..n,.l.:,..,,.a b

EeVels.

nt^... •
s y m

t
n

t th
,.n4n

t
...n1

h
4n.• d:nnl. n..i.n nl.nr.,l.n.• 4spou a e o

n:4:,... . «,l ......,n n«....
th

4 i tif e f . open ng , preven ng

n :
int th ..4..« 4....«nl \I71n n« to e . a spou ,

n4n....ri n ..... ..,:11
b

.n.7 ..1
ef •

assembly.

..n..:..4,...
Th l

A,.4,...4 .... ....
l

.....:4..
e

l
..

l l

eve

641.:« th HLW
n :n4

g ass eve

f11..,] «

e

4n.....:..n4nAi
,

An 7 n1
d

..
i t

L...,nA 4 nn,.

.

nl
Aft

..,.l:..... A.n n1:A..
)

.e..4 nl..n..n

s

.....-
s od the

an can s er s

t
1:{4,- n ., F.......

the
n :n4

o

n.. n

er•

, .^.
th

f

..« .,.^... ..4
e a

1.7...., AA,

pn p

... .,,...:f ,.n ..ti.. ,.

u J

C41... ., '

, .

iti
e

. .

y-.

pos ons ,

51-4-133



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

t..«.11.., ..,:/1
be

.. ..rvd rvF^ into the «ta..'71... .. :..+,.« \SIl'.." .kwas
..

.vuuy to be yau...,u uaau.,a the yvua oyvut, the repeated again .

T ...,. il..t..,.t:,...
^on

,......^...
rv^

:..t°"
l^ rv FTh h

m ...:4,.
l

'i"t"'.ti '.'.
t i t

`.".1t,.`.«
th l l lyuayv^., v^ ..u.,aa ..uaua u.,e eac e

IST R1 ......:..t^.«..:tl.:«
th d t

ve sys em s o

t
......:..t,.« ,...,.«1:11:...,.. Tl...

e g ass

.:«,. ..1...... .....«
th

eve

l la. v.rvauuu uav. u rv uaue an o preven , e eve

l
.l,.t....t:'PL.,.

ld i d l l
,... ......t,.m ..1.... ..,:il

b
m,...1../,,

t
«..t....:t,..-

th t
..,1.:,.1.

es re eve . eve e o e a

°"°
r ^^•.rvl' tht° PCS i d

F« ....."`.../ ,.`."...
* :rv"^ d «rv

«., «L...«,7 .. «
rv'^d

,.,7JJ
Vy^a a s e s us ,e a s an a c a

tl.,.'. .'...Fl".., l:m:4 : ""1'°'7 ««:m,.....
l l

'7..t"'.^:'.'. .. ...t"
Th

N".`.'.'1
i

m
i iuav v r va..v rv aaaaau a

s ste that

e eve

,..s:..,.
l
m ..a ...A..,. ,. ..

thl

s a ffia
,. :..+,.« ,.

I th
g
,...^

yav vau..o waauuvuy m

... «:m..«. , st.,.«.«..1 :«..,.rv:
th t th

eve e

«.. m..lft.«..t:,.,...,al.,. 1.....
t

. n e

.... .7:..,...,.t,. ..,.:-.t
a e ya a yuau.. ua uuu ua.,uuua aaa

....,7:..+:.." `1,.t,.,.t:..«
system shal

,sys em

l
:«'i:'...t"

a filled
'. :..s..«

... ,........Tl..«: .. A..,. 1A.,4....4:.... ......4..m.,:.11
dl l l

:.......,... m..«:4..«
ii l th th,as y.,u. , ^.a... ..eve sp ay a erma an a en

'."t"'.1 1'.'.....
i

1.:,.1.
l l

..,.`.a:s
th PCS

:,.... ..,:11
b

:"'7:'. Drc 1':,.1' ..,:11..t'.'7
b th.e n e . eve ,e a y e

A ..
ill b b th l t

.:a a..l....:n:.... .. ...4..m ......4«..1 .. ..4..«.
The uvullu a., u euvuaa e p .,aVw an

l ith

. e

:n4..r 1^.. ...... L...1.1. « ...1...«
thg ass ne

« N.,. ., ua:..t°" '.'."1'i,.:..
i

'.'.1'.'7 '7'4..m^"
^+ b

e

...... ....FF...:....sl `.
«
`.".1

^'+ ahrv tht. .., aay.,au^ ua ., n ua., .. uau e y o e e

« «tA.. t.... ..Ftl... TFtl.,. t,.m..,.«..t
l

..«.. 7.. 1.... ,.« A......
t

.,,.1..,. ,. ,d........
t ig ass pour . a se po n J

._._av:ste« Tl.:s
gives ..'7:'.'.t:'."

of drv..:..ti,.n
between expeeted « ""`.,.1

pour rates .

1.
DV

.,
initiated .

R/1.,.« A ,. 1.:,.1. l,. .
this d

r,.l 1..... 1.,.,.... ,-.... n....a...A
th

.m ..,:11 ....4..m..a:....11.. ..1...4
ai iV.m^.u

e
usiasense

the i

, e

t,. rvl......
th

l:m:t...7
tTh t isV rru aur.awa gas aua vrau aa, n auaaa, vraaa p e pouf. e sys em s o

51-4-134



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

ri^

• The
«...1t,.« .........,.t «...... ..1..s.. . '

•
The

.....,.1t,... .. «,.t «...... ..,:tl....

•
The

.....,.it.... ,. ..t
poiff ,;fl.....t . ..:F.,..,t:..«

that the
..t,.-

is «t

•
The

«...14,.....n.......k ......f iCtl.e a
7na,... 7,.

greater al..... (1[1% it.ll

4.1.4.3 Melter Offgas Treatment Process (HOP) System

The HOP system is comnosed of tanks and miscellaneous treatment sub-svstems.
senarated into the nrimarvanid-sesondarv melter offeas treatment svstems. The^

Melter offgas is generated from the vitrification of HLW in the joule-heated ceramic
melter. The rate of generation of gases in the melter is dynamic and not steady state.
Each HLW Melter (HMP-MLTR-00001/2) generates offgas resulting from
decomposition, oxidation, and vaporization of feed material. Constituents of the offgas
include:

• Nitrogen oxides from decomposition of metal nitrates in the melter feed

• Chloride, fluoride, and sulfur as oxides, acid gases, and salts

Dangerous waste ,.*.,'..

Dangerous vdisfe efgaiiies

• Pa_7?iculates and aerosols

• Entrained feed material and gaass

in the
F«...

Of CO-1
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In addition_ the HLW Mellers. TR-00001/21 eenerate small auantities of other
volatile comnounds includine iodine-129 arbon-14, tritium, and volatile oreanic
comnounds. The carbon-14 and tritium emissions are in the form of carbon dioxide and
w_atea,xesnectivelv.

The HOP system is divided into a nrimarv system and a secondary system. The nuroose
of the HOP system is to cool and treat the Melter off¢as and vessel ventilation Qff_gast-o a
evel that is nrotective of human he Ith and the environment. The offeas svstem must
also nrovide a nressure confinemgjA-bQu-ndar.Lthat will control Melter nressure and
nrevent vanor release to the plant. The desien of the melter offeas svstem must
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The vessel ventilation v tem offe:as consists rorimarilv of air_ water varoor. and minor

DWP Attachment 51 Al2pendix 1.1 contains a orocess flow diasrams of the nrimarv
melter offgas treatment nrocess (HOPI svstem (24590-HLW-M5-V 17T-P0003 and
24590-HLW-M5-V 17T-P200031. The purpose of the nrimarv offgas treatment svstem is

Tank^vstem

• SBS Condensate Receiver Vessel (HOP-V .-00903L4)
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• Film Coolers (HOP-FCLR-00001/21

• Submera^d Bed Scrubbers (HOP-SCB-00001/21

• et Electrostatic Precinitators (HOP-WESP-00001/21

• High-Efficiency Mist EliminatQr-,-(HEME)(HOP-HEME-00001A/1B/2A/2B)

• Electric Heaters (HOP-HTR-00001B/2A/SA/5Bl

• Hieh Efficiencv Particulate Air (HEPAI Filtexs QFOP-HEPA-00001A/1B/2A/2B/7A/
7B^^B

Film Coolers (HOP-FCLR-00001/21

desiQned to introduce iniect^^gas axially alone the walls of the offgas nine throueh a
series of holes or slots in th(Linner wall. Each melter has a single Film Cooler.

A mechanical reamer may be mounted on the Film Cooler (HOP-FCLR-00001/2) to
neriodicallv remove solids build-un on the inner film cooler wall. The reamine device
(wire brush or drill) would be periodically inserted into the film cooler for mechanical
solids removal.

ubmereed Bed Scrubber (HOP-SCB-00001/2)
The offeas from the HLW m_elter Film Cooler (HOP-FCLR-00001/21 enters the
Submerged-B-ed Scrubber (HOP-SCB-00001/2) for further cooling and solids removal.
The SmQrp-ed Bed Scrubber is a passive device desiened for aaueous scrubbing of
entrained narticulate from melter offeas cooling and condensation of inelter vanor
emissions and interim storaee of condensed #Lui^ls. It will also uuench the offeas to
desired discharge temnerature throuehthe use of coo ' coils/jacket. The offQas leaves
the Submerged Bed Scrubber in thermal equilibrium with the scrubbing solution.

The Submereed bed Scrubber (HOP-SCB-00001/2) has one offeas inlet. TLe_offeas
enters the Submerged Bed Scrubber throueh the inlet nine that runs down throu¢h the
center of the bed to the nackine sunnort nlate. The bed-retainina walls extend below the
suMort plate creating a lower skirt to allow the formation of a as bubble underneath the
nackine. The entire bed is susnended off the floor of the Submerged Bed Scrubber to
allow tkie-wru_bbine solution to circulate freely through the bed. After formation of-thc
as bubble beneath the nackine, the injected offeas then bubbles un throuah the nacked

bed. The rising eas bubbles also cause the scrubbine lctuid to circulate un through the
Rackedb-cd rQsultin inn a¢eneral recirculation of the scrubbing solution. The^ackine

scrubbing solution thflgws downward outside of the nacked bed through cooline coils/
'ac et
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To maintain a constant liauid level within the Submereed Bed Scrubber

(HOP-SCB-00001/21. it )Yill be eauinned with an overflow line that allows for the
continuous dischart;e of o gas cottdensate and some scrubbed particulates to the SBS
ondensate Receiver Vessels(HC)P-VSL-00903/4). The SBS Condensate Receiver

l lV i d ith g jli The rate of condensate discharee iskets are a sesse
determined by

o eau pne
how much t

a cQgw ai
he offeas temne

ac .
rature is lowered below its dew noint. The

condensate and some collected narticulate s overflow into the SBS Condensate Receiver
Vessel. To minimize the buildun of the solids in the bottom of the Submerped B^

lances to agitate and susnend solids on the Submereed Bed Scrubber vessel floor The
collecte d solids will th-cn^?mped directly off the Submerged Bed Sc^s_e1
floor to the Plant Wash and Dra_in (RLD-V SL-00008). This nureine and
recycling process occurs simultaneous y. Ventine of this condensate receiver vessel is
via the submerged bed scrubberirtto themainoffaas discharee nine.

The scrubbed offeasdischarm -dToup the top of the submerged bed scrubber and is
routed to the Wet Electrostatic Pra°cinitator (HOP-WESP-00001/2) for further narticulate
removal.

Wet Electrostatic Preeipitator (HC)P-WESP-00001/2
The Submerged Bed Scrubber-offeas is routed to the Wet Electrostatic Precinitator
HOP-WESP-00001/21 for removal of aerosols down to and including submicron size.

electrodes . Each of these tubes h<a s eativingle ne ely charged electrode_ which runs
down the centerline of each tabe. A h

T
ieh-voltagedirect current transform_er sunn_lies the

power to the electrode s_A strona electric field eenerated alona the electrodes aives

Hieh-Efficiencv Mist Eliminators (HOP-HEME-00001A/1B/2A/2Bl
Further removal of aerosols is acc^nlished u^p^he Hiph-Efficiency Mist Eliminator

(HE ThME) JJEME e the dls t-lo di rate on the HEPA filters Each
HEM

e. a-
E is essentiallv a h

o . nga us a
i -efficiency demister that has a removal efficien

.
cv of greater

than 92% for aerosols down to the submicron size. As the offgas passes throug the
HEME (HOP-HEME-00001A/1B/2A/2B), the liquid droplets and other aerosols within

51-4-139



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

the offeas interact with High-Efficiency Mist Eliminators' filaments. As he aPro ol
contact the filaments they adhere to the filaments sLrface by w ace ten ion As the

filaments, and the as velocitv These collected dronletc are assumed to contain the
maioritv of the offgas radioactivitv and will be collected in the bottom of the Hieh-
E ciencv Mist Eliminators (HOP-HEME-00001A/1B/2A/2B1-Uig!-collected
condensate will aravitv drain into the SBS Condensate Receiver Vessel
(HOP-VSL-00903/41 As the condensate flowc down th_roueh the filter bed a washine
action is generated that will heln wash collected solids from the filter element
owever some colids may accnmula in the bed over time causing the nressure dron

across the filter to increase. When the nressure dron across the Hieh-Efficiencv Mist
Eliminators reaches a nredefined level, it is washed with water to facilitate removal of
accumulated solids Some insoluble solids may remain and their accumulation will
eventually lead to the renlacement of theHieh-Efficienev Mist Eliminators' filter
elements.

HEPA Electric Heaters (HOP-HTR-00001B/2A/5A/5Bl and Filters
(HOP-HEPA-00001 A/ 1 B/2A/2B/7A/7B/8A/8B)
ext the off¢as is ated using an HEPA Electric Heaters (HOP-HTR-00001B/2A/ A/

5B) to a temnerature above the as streams dew noint and then nacced throuah dual adof
HEPA Filters (HOP-HEPA-00001A/1B/2A/2B/7A/7B/8A/8B) to provide hi¢h-efficiencv
submicron removal The offgas is heated to avoid condensation in the HEPA Filterc
When the differential nressure dron acros filters becomes too high, they will be
remotely chansed out The system is comnosed of two narallel HEMF/Electric Heater/

PA Filter trains. The offeas nasses through one train while the other remains
available as an installed baGlsun.

Maintenance Ventilation Bvnass
A maintenance bvr)asc will also be installed, allowing the Melter as to bvnass the
Film Cooler (HOP-FCLR-00001/2)the Submerged Bed Scrubber (HOP-SCB-00001/21
and the Wet Electrostatic Precipitator (HOP-WESP-00001/21 The bvna line would
feed into the HEME/HEPA filtrarion and other as cleaning steps. Prior to initiating u e
of the maintenance ventilation line, waste feed would be secured and the melter ulaced
into an idle condition. No waste feed would be fed to tl^e affected melter when the
maintenance ventilation line is in use The Descrintion ofHLW Vitriftcation BvDacs
Events. 24590-HLW-PER-PER-03-001. nrovides additional information on HLW bvnass
events.

There is one secondarv offaas treatment traizvfor each HLW Melter. The combined
nrimarv offeas strea_m and vessel ventilation offgas stream is dischareed to the secondarv
offgas treatment svstem. The secondary offgas system will treat the combined offeas to a
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level nrotective of humanhealth amd the environment. Snecifically. the secondarv offeas
treatment system will remove radioactive iodine. volatile organic comnounds.andacid
Qases, as reauired, to meet the fac' itv's air discharee reauirements. The secondarv
offgas treatment svstem consias-o following miscellaneous treatment sub-svstems:

• Activ

Activated Carbon Colunm (HOP-ADBR-00001A/1B/2A/2^1
The Activated Carbon Column miiscellaneous treatment sub-system removes volatile
mercurv from the offpas. The activated carbon column will contain a total of four beds
two per Melterl. The offgas norrnallv flows through both beds in series. When gaseous
mercurv is detected breakine thronagh the leading bed. the offgas flow is manuallv

The activated carbon narricles are batch loaded into the bed bv vity. The sne.

activated carbon is batch removedl v eravitv and a nneumatic convevor for collection in
canisters. A water fire suoressio svstem is includ d as a nr at ion ain t a tivat d
carbon fires.

enrclaceable s9ugbin¢ filter. and ex,it. The columns' design will allow manual removal

and renlacement of adsorbers. Adsorbers will be sized to fit into standard 55 gallon
waste drums for disnosal

The silver mordenite adsorbers are essentially cartridges filled with silver mordenite.
Silver mordenite is a silver zeolite adsorption media in the form of cvlindrical nellets.
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ffeas Oreanic Oxidizer (HOP-SCO-00001/4) and Selective Catalytic Reducer
(HOP-SCR-00001/2)

The offgas is nassed thsouah catalvtic oxidizer/reducer skids (H CO-00002/31
ousine a heat recovery exchaneer (HOP-HX-00001 /3)an electric heater (HOP-HTR-
00001/7)VOC catalyst (HOP-SCO-00001/4)and SCR catalyst (HOP-SCR-00001/21
miscellaneous treatment unit sub-systems to remove volatile oreanics comnounds,car-kzoaa
monoxide_ nitroeen oxide comnounds and acid eases in the offgas stream.

The heat recoverv exchanee first raises the offgas temnerafure usine the hot offeas from
the catalvst beds The electric heater is used to unnlement the heat recovery exchanee

carbon dioxide and water vanor The off= is then injected with a mixture of ammoni
anor and C3 air from anammoni-a/air dilution skid. Followine ammoni iniection. the

offgas is nassed through the SCR cata vst to reduce NO, to nitrogen and water vanor.
The reduction reaction is exothermic,denificantlv increasing the offgas tgmnerature
The outaoine hot offeas is cooled down in the heat exchanger and concUrrentlv erve a
the heating media for the incomine off¢as The cooled offeas, tream-is_then directed to

xh

4.1.4.4 Process Vessel Vent (PVVI Svstem

1heProcess vessel vent svstem consists of vessel ventilation nining and the header that is
-c=bin_ed with the nrimarv offgas treatment system. The vessel ventilation header ioins
the nrimarv offgas system after the Wet Electrostatic Precinitators (HOP-WESP-00001/21
urior to entering hieh efficiencv mist eliminators (HOP-HEME-00001A/B/2ABl-1h.Q
ve sel ventilation system offeas consists nrimarilv of air, water vanor, and minor amounts
of aerosols eenerated by the movemenL-of vessel contents.

The nrocess vessel vent system nrovides a vacuum oa-connected vessels relative to the
host cell. The vacuum is controlled by an automakic nressure control valve svstem on the
vessel vent header. The vessels attached to the vessel vent svstem are the melter feed and
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4.1.4.5 HI.W Pulse.Tet Ventilatinn (P.TVI Svstem

The PJV system consists of the_fQllowine miscellaneous treatment sub-sy_st^;

• HEPA Filters (PJV-HEPA-001)04A/4B/SA/SBl

• Electric Heaters (PJV-HTR-0
• Pulse Jet Fans (PJV-FAN-00092A^1

4.1.4.6 Radioactive Liquid Waste Disposal (RLD) System

The RLD system contains three tanks located in the HLW vitrification plant wet nrocess
cell:

• Acidic Waste Vessel (RLD=V^^

• Plant Wash and Drains Vessel (RLD-VSL-000081

• Offeas Drains Collection Ve&s 1 RLD-VSL-000021

The RLD system receives mixed waste effluent from the HOP svstem,the HLW canister
decontamination handling (HDHI svstem, and periodic nlant and vessel washes within
the HLW vitrification Dlant.

These effluents include the followanx
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• P e liquid from the Submerged Bed Scrubbers (HOP-SCB-00001/21

• r iits fLOm the Wet Electrostatic Precinitators (HOP-WESP-00001/2

• Drains from the High-Efficiencv Mist Eliminators(HOP-HEME-00001A/1B/2A/2B)

• Various nlant and vessel washes and sumn water

• Miscellaneous mixed waste streams includixag vessel vent bulae and cabinet drains
and canister decontamination effluemts

Acidic Waste Vessel (RLD-VSL-00007)

consists of submereed bed scnibber nurQe, wet electrostatic nrecinitator drain. and hieh-
efficiencv mist eliminator drain. Samnling will be nerformed by an automated samnle
system to characterize the liquid waste. The contents are transferred to the PWD svste
in the nretreatment plant for treatment asreauired

Plant Wash and Drains Vessel (RLD-VSL-000081
This vessel collects drains from ves^els, sumns, and nlant washes within the HLW
v'trification nlant, including wash water from cell floors, equipment exterior surface .
stainless steel claddine, and bulges. This vessej-afso collects the C3 area fire water
amnline will be nerformed by an automated samnle system to characterize the lisl_uid

waste. The contents are transferred to th^ PWD system in the nretreatment nlant fo
reatment, as required.

ffeas Drains Collectionyt^s_el (RLD-VSL-000021
This vessel receives condensate from the HOP pipes and PJV drains downstream from
the Hieh-Efficiencv Mist Eliminator (HOP-HEME-00001A/1B/2A/2B) durine
off-normal oneration The contents are transferred to the Plant Wash and Drains Vessel
(RLD-VS -00008) in the HLW vitrification nlant fos,z.^ocessine.

The
...«:.......«.
Yiaaaau^ y
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of the RLD

.. ,.
to

«
"

t..«,. ...,1 4........C .. .....:,..... „[Yl..,,...F..a aa^. iwa^. , .. , ..

^...«.
different

iIT [I7 t,.....t...,....t s.,«t,........ C« ..,.ll,.,.t:,....
and

1...«,71:«,.
•avaaa uaiia.ia.u^ iia. v .,

51-4-144



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

F1^ Tl".° 4Y1..,....t.. :..,.1..A,.
the e e e

a i t
d i fi t h

'
e p s e

eeefftariff fffi en was e , was es ,

b lu ge , •

D is to
1......71,. 1:,...:.1

waste
F« :..t....' ..t ..........

and

..1...«e tl......°ste
i s e:thef fee`•eled te the

."'.'.'.°° '. e^t

to thGTE
DC/CT7; [7..`:...... `..^ ,•

0 mbdfig ,

ems as re"ked.

A e:d:e Waste Vessel

`
^ °tbb ll t:^

'.
ens esefa er- eft ee ee nv

e

,...t....t,. t....«..F ««...1
t

iTT \S
th

I ,.FA.......t t.........F....

ves sel (V 12002) in .

7-1.:.. l. ,...1L.,.t,. ..

.et..e..t...e„t

,..,.1.,.,. A.,.."

are

.

o e

vesse ,

"
Thi l

°"tL.°t,,
th C3

°
l

e
.....t,._'.°

fi
......l:..,....:il

bc

,

"".,] ..:..
f

s vesseo .

..

a so e .re

a e pef-
,.,...t,...t.. ,^rt,,.t

af
. ,, t_......r . TiT^x^... a t th ,.cn...,..t t.....,,,F .. :.,V 12002lwas e .

ii3614t:pFeti2&t

o e vesse )(

.....t
the
F11.....:.... .. ...1:t:,..

is,.^

Level
:«A:....t:,.....

Leve l in the

High level alarm alerts
'.

e«atl

..Aa:,... T ,. . 1.....
level

..„1

.

51-4-145



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

4.1.4.7 IHLW Glass Canister Handling Px2cess.

The IHLW glass canister handling will consist of the following systems:

• HLW canister receipt handling (HRH) system

• HLW canister pour handling (HPH) system

• HLW canister decontamination handling (HDH) system

• HLW canister export handling (HEH) system

The individual systems and their primary functions are described below:

4-.1-.-4.6^ HLW CanisterReceint Handling(IIRII) System
The

HRH system consists of the equipment, controls, and interlocks required for importing a
clean canister into the plant. This system consists of the canister import truck bay, the
^_ni,^tex import^the canister import tunnel. °*a the ,.....;,.«,._ ._,.....c _ :...,,..r,,,,,,

These areas are located on the south side of the plant.

Dhes. uuence of operations and the eouinm^n^sgd for canister imnort are as follows•

• The shinnine crates are unloaded from the transnort truck with the canister imn_ ort
crane and rolaced in the stag^g^e^

• The canisters are then individually removed from the shiroroine crate and set on the
canister insnection/rotation table.

• The canister imnort room roller shutter d4oLlsspened and the canister
inspection/rotation table rotates the canister to vertical The canister imroort monorai
hoist and erannle lift and transfer the canister to the canister imnort room. The
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clean canister imnort hatch is Zened and the canister is lowered into the canister

imnort bogie below and the hatch is closed and sealed.

The canister imnort bogie is-Iranc_f^ed Lnder the canister handlin¢ cave to the
shielded cansster handling cave imnort hatch location The canister handlina cave
hatch is then onened and the cani ter h n lin¢ cave crane and granDle raises the

canister into the canister handIline cave. The canister ha_ndline cave imnort hatch is
closed and the canister imnort^eie is returned to under the clean canister imno

hatch.

• Sealed hatch will be interlockcd with canister imnort room roller shutter door
nreventinQ backflow of C3 air into canister imnort room or truck bav

• Prevent rotafion/insnection table from rotating when roller shutter door is closed

• The svst_e_m will be desis,ned such that only onedoor or hatch will be onen at
anv one time

• Gamma interlock will be nrov' to nrevent shielded personnel access door '
c ni ter imnort bmnel from being onened when radiation/contamination levels exceed
limits or if the canister handlirlg cave imnort hatch is onen

• Gamma interlock will be nrovided to nrevent clean canister imnorthatch in the
canister imnort room from beine onened when radiation/contamination levels exceed
limits or if the canister handlir e cave imnort hatch is one

nerfonn nroduct canister samnlinjr canister closure and canister rework activities The
HPH svstem includes the canister han.dling_eay. which includes two weld stations. The

The primarv functions of this svs em are to provide eauinment to the transnort canister.
grovide eauinment for decontamination and maintenance and nrovide eauinment for
remote viewin^,

• Receive canister from HRH svstem canister reFeint handling

• Transnort empty canister to inport mck

• zr tunnel 1 or 2
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• Receive full canister from nour tunnel 1 or 2

• Iransport full canister to cooling rack

• Transport canister to weld station

• Transfer canister to HDH system canister decontaminatinn handlino

• Provide eauinment for canister imnortMd buffer store

Thissection describes activities that will be nerformed in Hl W nour tunnel no. 1
(H-B032 and nour tunnel no. 2(H-B005A1.

Pour Tunnel
The nour tunnels are at the -21 ft level and extend from north-south beneath the outh end
of the melter cave to an area_lzelow the canister handline cave. Boeie decontamination i
nerformed in the tunnels, and bogie maintenance areas are nrovided in a desiunated- - -- --
shielded area at the south end of the tunnels The tunnels will have a hatch that
sgereeates the notir tunnels and the canister handling-cave The tunnels will also have a

designated as C5-=as.

Canister Transnort
The HPH system sunnortc both HLW Melters (HMP-MLTR-00001/2)Canisters are
transnorted within the canister handling cave by means of an overhead crane. A standby
crane is available in the event of the nrimarv overhead crane failure. Viewing window
and camera are nrovided for viewinu of eauinmQnt and onerations within th cave area
lnt arated networks of nroerammab^ loeic controllers which form n_ rt of the nroce
ontrol svstem, are used to control the mechanical handline.

Clean canisters are transferred from the HRH system to^e HPH system through the
canister imnort tunnel hatch The hatch onens and the handling cave crane raises the
canister into the canister handline cave The hatch is closed and the cani ter i taken to
the buffer stora¢e area racks When a canister is reauired for filline it is taken out of the
buffer rack using the canister handling cave crane and transferred above the annronriate
nour tunnel hatch. The hatch is onened and the canister is lowered into the nour tunnel
Imich low The arannle is released and raised and the hatch is closed The boeie
rravels^^ nosition under the nour snout AS the bo^ie moves into nosition under the
pQUr nout the your snout alass catch tr^v is nushed back and sienals that a canister is
present. A nr-^ximitv switch detects that the bogie is in nosition, the boeie is then locked
into nosition and the canister is filled with glass . Cart.ister filline is controlled and
monitored by the canister level detection system (svstem HMP melter nroce 1 ABer

The filled canister is allowed to cool-p-rior to removal from the your tunnel. Afte
cooling, the canister is moved south in the nour tunnel until it is beneath the canister
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_ a crane transfers the canister for lid weldine, samnline
of elass, and/or rework. The canister is lowered into the welding station table and the
grannle released from the canister. After the welding station onerations the crane
transfers the canister to the buffer storage racks or to the decontamination svstem rinse
bou_ievia tbe decontamination hatch,

lid welding= l̂ a sa_mnlina, canister insnections, and rework will be performed at one of
two weldine stations located alm? the south wall of the canister handline cave. Each
station is located next to a shield window. Master-slave maninulators closed circuit
television, and liehts^W to assist weld statig^ onerataoaa^,

The lid is nlaccd on the ca17.'Lt^^d weldi^p_ is nerformed usin^p^utomated welder.
The weldin¢ parameters are recorded in the nlant tracking system. The finished weld is
visually inspected using in-cave insnection cameras. Reiected welds mav be renaired bv
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re-melting the weld mechanically removine the weld and re weldine or weldine a
s_econdarv lid over the nrimarv lid The Gealed canister is then transferred to the HD

^

nstrumentation alarms controls and interlocks will be nrovided for the HLW canister
andline system to indicate or nrevent the followin¢ conditions:

• The crane decontamination shield doors are interlocked with the crane maintenance
shield door to prevent botl_i_set doors from being onen simultaneou Iv.

• Interlocks will nrevent the inadvertent access of nersonnel or equipment movemen

• The boeiemaintenance shield door is interlocked with the shielded nersonnel access
door to ensure that personnel do not enter the boeie mai.aatenance area when the bo i^e
maintenance shield door is onen

• Radiation monitorine ec^x'ument is interlocked to the shielded neraonnel access door
to ensure no nersonnel are able to access the maintenance area if a radiation/
contamination source above prescribed limits is nresent

HLW Canistcr Decontamination Handline (HDH_l Svste
The nrimarv function of the HLW canister decontamination handling svstem (HDH)is to
decontaminate the IHLW canisters and to swab and monitor IHLW canisters

The HDH system includes the nr s and eauinment to nerform the cerium nitrate
canister decontamination nrocess surface swabbing, and swab monitoring=process. The
£ollowine vessels and their assQciated ancillary equipment are included in the HDH
syste :

• Canister Rinse Tunnel Canister Rinse Vessel (HDH-VSL-000011

• Waste Neutralization Vessel (HDH-VSL-00003)

• Canister Decon Vessels (HDH-VSL-00002/4)

The HDH system consists of a canister rinse tunnel, canister decontamination tation,
swabbing and monitorine st&ipaboeie maintenance areas. crane maintenance area,and
canister transfer tunnel. The de ontamination system consists of two stations: the
decontamination station i is-located in-cave, and a mixing station which is located

Beneath the canister decon cave is a canister rinse tunnel and a canister storaee transfer
tannel. The canister rinse tunnel hQu5-esAke^aataster rinse boaie, which transfers the
canister from the canister handling cave to the canister clecon cave while nerformine a
nrewash at an intermediate station. The canister storaee transfer tunnel houses the
canister storaee transfer boeie which transfers the decontaminated cani&ters from the
canister decon cave to the canister exnort cave.
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Rinse Tunnel ni ter Rinse Vescel (HDH-VSL-00001) mounted on the canister rinse
bonie which travels from below the canister handling cave to below the canister decon
cave. After the water wash. the canister is transferred by a crane to the canist rde^2n
v c 1 for fi, her decon a*nina ior by chemically etchine a thin laver o_f^tainless ste^1

r ining de-mineralized water from the Canister Decon Vessel, the canister remains in

cerium ion. Followingneutralizati4 transferred to the plant waste stream. or

recycled back into the HLW Melters (HMP-MLTR-00001/2) via the nretreatment nlant.
The decontaminated canister is trrusported by overhead crane to the canister swabbine

and monitoring area.

In addition to the inctrumentation alarms controls and interlocks addressed in section
4 the following will be nro ' led in for the HDH system to indicate or nrevent the

following conditions:

• Interlocks will be nrovided on bopie decontamination/maintenance area shield door to
nrotect nlantversonnel from radiation and contamination exnosure.

• Interlocks will be nrovided on crane maintenance area shield door to nrotect^
nerson_nel from contamination exnosure.

HLW Canister Exnort Handline (1HEH) Svstem

The ^arv ,nctionc ofthis svstem are to store filled IHLW canisters in racks. transfer
the IHLW canisters into the canister exnort cave, load the IHLW canisters intqyLodp-cj
casks evaluate product casks for rontamination. and load IHLW nroduct ciaslss-i11t4
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imit dedicated transnort vehicle is dispatched to the IHLW truck bav. The emntv
nzoduct cask is removed from the ve icle and nlaced on a cask transfer bQuie ]r,r.ate '

the cask handling tunnel. The boeie transfers the cask to a lid liftine tation where the lid
is removed, and then to a canister receivine station. TheJHLW canister is visuallv
insnected in the canister storaee cave and its identification confirmed After the
' snection information is recorded, the canister is lifted by overhead crane and nlaced
into the nroduct cask The bogie then retnrns the cask to the lid liftine station wher_ethe
lid is renlaced and bolted The nroduct cask is then transferred to the exoort station
where the cask is lifted by an overhead crane and nlaced on the transnort vehicle Swab
samnles are taken, and when the cask exterior is verified to be below the accentable
radioactive contamination level, the cask is transnorted to a Hanford Site torage facilitv

Closed circuit television cameras will nrovide general viewine of the cani ter and the
toraee area Descriptions of insnections of IHLW canister toraee areas are included in
Chanter 6 of this nermit An IHLW canister trackingsvstem will retain reauired
information such as the-HLWidentification number. weieht. and dimensions of the
IHL

In addition to the instrumentation, alarms_ coa^gl^, and interlocks addressed in section
4.4_ the followine will be orovided for the HEH to indicate or nrevent the followin
conditions:

• Interlocks to nrevent the canister storage cave imnort hatch and the canister_storae_e

•
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....L.. TS 71'..'.
a

: n4..` :. ,

the 1...4,.1. is ,.l,..,,.a After the ..,.ft:..4,,..:,, fil led
glass ,

1...4,.1. 4......F,...
the filled

.. :,.4.... 4..
the

l...FF«/......1:... ..

..,.1...,1.....,.
it

7.. ..11....,ed
to eea1 A A..'• eael"°° a

,. 4"°°°C..°
the

,. :..4.... F«..,,At«..
• v o

f'.,."sf'".
the

.. :n4'f bae1• to the
..

1'..,.:..' ..:..
the

'1'."'..'4.'.":`«..ti'.'. 1"^teh.

51-4-155



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

area;

? * :t! fe f tth th ''"u d l d: :u.c :ans es or . i, ..:s e c.,..is e.., as ey afe .ais:. crv„i;, .an ^.,efafle

as^

ryZ

area. . , ,

ldiwe ng ,

ldi ,. ,...:..+..i......t..A ..1,...... ... . .,......11
in tht bl

« 1...«A1:...,^ngr we a es e

and
.'...7 l:,.l.+.....:il 1.w...'«,.`.: ^°^rivviu.,u ..'..'ra^s.w will

tl.....
are

«°....:« ...7 F« .......F:,...,.
.

>

,......:..t,.« :.. ....1^.A
i

,.n..:..t..«Al3,.«
th thAft

1...«Al:«,^ ..... ,.A...
d

..«....,. ..........
h hn eer ua^tuuuwi

ise
, over ea t e

..t..,7 sl. ,.v4..«:.... ..Ftl.,. .. :..t..« L
° th

I.. ,. ,.« .. ,.1.1:r
t

..
th lid hxf.w^..u on.^i. .,e o w g e an t e

0

'1°b
«:..

The
.. :..t'...:.. N.'"'

°b°°l•°d t °°
F.«.'"

th t i
t'."'..'.....t.

t
tl"..«..:.. ..ith:o n a s n

e

t.,°nsF«..._..7
to the

l..l.,.....t,......,..:...,.
a

t....«..C..
system .

The weld in h
....a.".11'.'7

hv h d °d th
« `.".•1".1.. '. 1b:1:4..

t .'bg v ivaa a

th l

s an are e age ea an e

♦:..«
Thd d l ldi

o 0 0

..°«..`.'..t,.«.. «,.°.."A".Ae w..... ang e, uuv..a

in th t

spee , an uuv., uaa.... e we n

..i......ll.. :....,.
ld iTh fi i h d

g are

.,.,.t,.A ....:...,.
i

,.e r.au. uvauu^ uy^..,tai. i we se n s e n

.. ..11.. «'.'..'...:. .. .,.iA:....,.
d

«.....
th ld ldi

,

" -.`.A°«..
lid

......«
th11aevaacuu^

. . 17A A,L.^°7 A..
; lid

e we an we ng, a

..t ..'.°..lt:.... G..... «.... ,.«1.
d l ill b

e e

«,..",.`.,.A ....:.... L ..°l: Aj: ...w y iri uu....w. an s ag w e a e ze

4«......f,...«...7
t th HLW

C....:..t,..-Tl,...,...t.....;«..ti.... LI..«,71:..... S. ...t..«. /LTTIiS\
o e

51-4-156



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

...7 ...:.:.'^,." ......... .
be .'."..,:`le'1 fo r the TuT^x, '^a«:"t, , >

_ Z,.",. ,.,.".'.,.,.. ...:1, be „ «l,...^a on the HPH ^ ,. to " „«. the ^ :".°,.fi,.`.'

A..«..,. ,. :..t,... t....«..F .... A « :«t,.«1..,.L
on the

.. ..:11

«.
pf-event the

" " ft.. > :..a,.
po sition

'. ...
the

" ' ,.t'." «'.'.t
in the

t..i.l,. «7„

the
....A ..4..a:.... .. n:I:..«..A

out
..CA...

way
F..

this
... ..«4

n°"':°°"....,:n «". «.'.,.."l.°«

epef-afiAi}

U............ .. :...+,...L...L,. A

epen pesk4'1aft.

^ D..,. :..a...d,.,.L..A

e

i"".:,. ..... :...+""..""'.
ldTh hi

^
ee s

enz

t.... «,.1 .
b

,
lare a e

dth l i ; 's removeeastife e s eeve

area.

,7.........t..«i t
.:.....t al.,. Ti7T \S7 .. :..t...... ,. ...1.

ds o e an0

•

and .. «t
to

«..«C .....
the eeriufft ...:t«..t,. .. :..t,.,.

: "t'... ...:11
be .'........'.'1' above

fl

level in the
. ..:......

and
+.-......F « ^-..«..

51-4-157



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

. .,,7,.
Th

&,.«4 ..F..
-Aevvin ,7,. ..4..«..;«nti..... ,..4..... .. ..4.. ..F4._... ..4. .s:,........

thg e e

dditi t hi h i l t d nl n «..4;,.., b-tit th ia on Pe ) w e s eea e ou eave. .e e etween e stat ons

.. ;ntn....
th t

4«n_...F« 1.....;,. ...1.;..1. 4«.......F«..
th

.lnn,...4n ....;.....4,.
e s oragLuau^

4..«L.. .. ;..4..« an .f.......
th

e

dn...;..n4:.... .. ..
t

41.....

e

e o

A F.11,.,7 ..,.,.1,.,7
fill d d

TLTT \SI
d ld

,..,...;..4,.«
i i iti

4
ll

.........«,...tn.7 4..
th

VTILI ..;.. ..
, YVV , a^ ^ , u .1e

^ t th

- ^y_^,^^^.^n we e

t

s n

Ti
Th

a y

IT \S7

e

..n..;n4n_.:n 1,....7,..7 ,....4,.
ther^.T3e 9e^a eI1312 e e$n3u erYtittllYrrrtgeBVe e e

Aft ' t h th
n ;..4..«

i
t.....F«..,.,1

b
n..u+llowl uvuLwaaaaauuv YuvY. er ul wa er was , e s y

..;.1 L..... ;..tn
h

«;n tl.n...
d

_.
h

,;41....;4..;n ....;,] F 1/... ..,,1 _ n..1.;.......,;41..,,.,7
be Yuauuvau.

T
,7,. ; _^...4,.«

td i d

was e

41. n .. ;ntn_. _..

,

;^...
i th

,7
l t

y a

,]nn....4n...;.... ..ti...«.. ^^,1.;/,.
th.wa er.e

i
on ze

n
fl id d

LLL

i«4.. _.
l t

n e vesse

,L.;..1. 1._,.7«..........

o

...

, e

.;,1..
i d

4,. ..n..4«..1; ..
ddu s pumpe a vesse o s a e z

cMnn«.
d

;4 n... .....,._„d..A 1...._
b LIU7I .«

int th
..ltn« _.:n .._.n4..nn4«.,...4 Tl...

an e o e

«,.1.. 4 .. « T641.n ,..._.tn«.;^.nt;,.«
i

l., ..__ .. , ...4.a ,.d 1;....;4., TLTTli7 n.....4..« ;..
thuau l .w ul s , e

lastfamefftation,

Lu uY u

alarms ,

51-4-158



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

uT W r^«:^4^..>;"^^"F u^^at:^^ i,^

stefage e
:..4,...^ ,.«4^ ....^a,.^4 ^^..v^ ^t.

°,
u>;u^t.... Th

>
:^4^ ,.f^ ^ :4^.. ^4,.,.^,.^ ^ ^ ^^l.. e

and

, a

..«..r ......a 4..
th4

^4..« ^4.......v.. ^ ..
fr th

iTnu t_i
are e e

,...:.. °..t,°
d

om e

u

\SR.....

s ng a

TLTT \Il

anan

......:..4.... 7.. « ..A., C.
.

a e
'

d fi.,. ",.t':..1^`.'
th d

«remove ane

.,.. A A t ..«..:..4.... .... ^
h tf an en o a '

h..... ....4......^
th

..^^L 4,.
th lid

lai:.... ^4..47..« .vl.,...,.
th

,.
i

«7".^A

e e

Tl.^ .. A..'d'.°°t. '

e

s
i li ft d

1....... .

p e

..1'^^'7 '..
ds e

4..L,.« ..,1.,
d

ane

..^^L ..v4...:..«
i

.«
th

•
> an e s

Closed ,. 4 tele vision eameras will provide ,. _^7 Nievving ,.f41,^ ^ :^4^..^ and a.^

,...ti..«..
of

TLST IV .. :..4.... ^4..«..1.,.
areas

«..i..A..A :

Ct...«4.... 6
,.f41.:.. ..«..1:....ti..,. A..

:«C«.«..4:,.« ^ ...1.
as the

TLIT
ide atifieatien e weight ,

Tl4TSS^ 7 ea«.'s+«fs

&.t

51-4-159



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

t b <a :f% d
u."'f" »" '. ""."1 .."/1,..' „1'..tt'. .'...a.,...,.,.. o Y.., .,..a ,,.,a.. a.u,

.1,...«.. G....... 1^,.:....
t th

..^ a
.. ,

.,.y
. t:«

, a

.,.

n n e (e4 )

openv auvvio aiviii va. aa^, e

..L
i t fl k t th

1..... :.' '.. ..,.11 ,."
h••tt

:..'. ,. .. N'..
« frd bff e ee o Yaa. r a.au e u u

e ither of the a< •»

ne

a

s e

» 11

r- oe om e p ft at

shtA4er doer

4.1.4.8 HLW Melter Cave Mechanical Systems

Each HLW melter cave mechanical system wilc^nsist of the followine individual
^

• LW melter handline (HMH) svstem

• HLW melter cave sunnort handline (HSHI svste

The individual svstems and their nrimarv functions are described below:

HLW Melter Handlinn (HMH) Svstem

The nrimarv function of the following system is identical for both Melters
HMP-MLTR-00001/21. The HMH svstem nrovide the eauinment and control
necessarv ta

• T.ransnort new melter units into the HLW melter cave in conjunction with the HSH

• Remove snent melter units from-t-el-ILW meltex cave

• Decontaminate and monitor the snent melter overnacks

A multi-axle transnorter will be used to move a new overnacked HLW Melter to the
HLW vitrification nlant loading dock. The overnacked melter will be of^g^lech
transferred throu¢h thexollu oors to the melter cave airlock, transferred throughAh-Q
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isnosal/swca.ee canister for the snent melter. ABer the outside surfaces of the overoack

Decontamination of the oveqL' C3/C5 airlock, before it is exnorted. will be
nerformed manuallv usine moist cloths. The HLW Melter overnack's primary function is

radioactive spent HLW Melter. L^to the high radiation levels associated with a s en
HLW Melter, the walls on all sides of the HLW Melter overnack will be seal-welded and
have a nominal thickness of annroximate v 8 in. of carbon steel. The estimated weight of
the HLW Melter overnack is 250 tons with an empty melter.and 350 tons when carrvine
^payload of the HLW Melter full of elass. The snent Melter wei¢ht when ll of elacs is

the end of useful life srvice and ' 1 be nlaced in the overnack before removine it fro
the HLW vitri fication nlant. The overnack. with the spgnt HLW Melter inside, Yi_,Llze
moved to the HLW failed melter stor^^e facility nrior to land disnosal. The overoack
with snent HLW Melter will be di snosed at the Hanford Site if it meets the land disnosal

Justification for on-s ite burial of tkac 8 in. carbon steel overoack results from a conosion
studv of submarine reactors based on chemical content resistivitv aeration and burial
methods The nredicted maximur ' orrosion nenetration for a 1 00-vear zeriod
was

.
0.350 in. for reactors buried it^_^^o^gic conditions similaz to those in whic

}
h the

overoacks will be buried. (Prediction ofPittine Corrosion Performance ofSubmarine
Reactor Compartme nts After Buri' Z at Trench 94. Hanford. Washineto n. March 1992).
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Prior to disnosal the sroent Melter will be stored in the failed melter storage facilitv If a
Melter fails to meet the receiving TSD waste accentance criteria it will be stored until the
LW vitrification nlant oroerafing conditions are suitable for the spent melter to be

zeturned to the melter cave for further, ddecontamination, treatment, renackasine. and/or
other nrocess to enable the snent melter to meet the receivin e_facilitv's waste accerotance
cntena.

HLW Melter Cave Sunport Handling (HSHI Svstem
The nrimarv function of this system is to nrovide remotely onerated equipment to
nerform these su nort activities in each melter cave:

• Melter maintenance and rerolacement

• Iy^LelYu comnonent and consumable maintena uce and rerolacement

• yl_Ielter Qomroonent and consumable dismantline, sorting, and loadine

• Equipment decontamination and hands-on maintenance

Decontamination Tanks (HSH-TK-00001/2) and associated ancillary eauinment are
included in the HSH svstem.

Each melter cave will contain an HLW Melter (HMP-MLTR-00001/21 Feed Preroaration
Vessels (HFP-VSL-00001/5). and HLW Melter Feed Ve el (HFP-V L-00002/6). and

e following offeas system comnonents:

• Film CQ lers (HOP-FCLR-00001/21

• Submerged Bed Scrubbers (HOP-SCB-00001/2)

• High-Efficiency Mist Eliminators (HOP-HEME-00001A/1B/2A/2B)

verhead cranes. hoists_ and master-slave and nower maninulators will be the nrimarv
equipment used to carry out va_rious r nlacement. size reduction and nackaeinQ tasks .
Auxiliary tools will include impact wrenches, nut-runners, and hvdraulic shear .

In addition the HSH system will nrovide the means to dismantle and reduce the Gize of
SAOnt ^nelt^^comnonents or consumables for exn9A4utgf the cave in waste canisters.
Various ame reduction tools will be used to cut down the eauinment The waste will be
nlaced on a sorting table for screening and seereeati9n rorior to roackaging and
exnortrior

to Melter renlacement, residual elass will normallv be removed from a s_neut
Melter. Lid heaters will keen the glsas nool at the desired temneratare ranees. Air and
vacuum lines will be inserted to draw-the molten glass into a canister. The snent Meltgr
will then be disconnected and nrenared for transport out of the cave.
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A consumable bucket. ecuinned y '' eeable lid cutouts called temnlates. will be
used to imnort and export melter consumables. The HFP vessels will be oreanized such

The HSH svstem willnrovid-Q^econtamination Tank (HSH-TK-00001/21 in the
eauinment decontamination area. to allow for decontamination of consumables and
eauinment before hands-on maintenance in the crane maintenance area. In the

equipment using maninulators before items can be removed for hands-on maintenance.
A crane decontamination area is located above the C3/CS airlock.

The C5 filter system in the filter cave will consist of three two-staee HEPA housines (one
for melter cave no. 1, another for ter cave no. 2_ and one for the canister handline
cave and the filter cave itselfl. In addition. there will be two HEPA filter housings for
each melter offgas and PJV svsterns,

• Power maninulators

• Crane and cable reeline svstera

• Snent filter exnorthatch
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4.1.4.9 Radinactive Snlid Wasta Handling (R)M S^stem

The followingsy^em su^norts both HLW Melters (HMP-MLTR-00001/21 and the HLW

filter cave The prim function;-are t4:_

• Provide canisters for removal of miscellaneous solid waste from the HLW melter
cave and filter cave

• Transnort filled and emntv waste canisters

• Provide external radiolo inonitoring of waste canisters

• Decontaminate waste canister> as reauired

• Sunnlv and load waste canisters into transnort casks

The RWH svstem consist of =e major onerational areas: the drum transfer tunnel, the

swabbing and monitorine area_ an the cask handling area. Mixed waste is generated i
melter caves 1 and 2, the canitêr handline cave_ and the filter cave. Mixed waste
u_enerated in the canister ha.ndlinegzve is transferred to either m 1 er cave via the your
tunnels and then exported from the melteL-Qaves to the drum transfer tunnel. The drum
transfer tunnel runs beneath these d nrovides a common area for receint of waste
to consolidate the separate wast

areas a
e streams

n
into a single exnort nath. The RWH svstem

receives waste from the HSH svstem (melter caves 1 and 2) and the HFH svst m(filt r
cave) contained in lidded waste baskets that are lowered through the transfer norts in th_e

ceiling of the drum transfer tunnel

The RWH svstem introduces emntv 55-sallon drums into the HLW nlant for nackaeine

vehicle into the cask imnort/exnortar_ea for ultimate transfer from the nlant.

The cask is positioned under the naonorail hoist. It is then lifted, transferred to. and
positioned onto the cask transfer l)ogie . A shield door is opened and the bogie is moved
to the cask lidding station. The cask lid nintle is aliened with the liftine claw of the cas

i h k lid i d Th k i h i i d d h kliddine mach ne eand t cas s remove . e cas s t en nos t one un er t e cas

transfer hatch The n^m lid and clamning ring areimnorted into the swabbin¢ and
monitorine area and manuallv staired on a stand in front of the shield window.

The drum transfer boeie rol ls to no_i^n beneath a transfer hatch of either melter cave
no. 1, melter cave no. 2. or the fil er cave. With the drum positioned under the selected
cave transfer nort. a loaded waste basket is lowered into the drum by the interfacing cave

system 's crane and gmnnle. With the basket located in the drum. the grapnle is detached
and raised bythe svstem crane. T13c^1155_eallon drum is relocated back to the position
under the drum transfer hatch to the swab and monitorine area. The drum is lifted into
the swab and monitorin^ area using the overhead crane and drum nrnnle"
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The RWH system transnorts loaded d_n,ms into the liddine, swabbina. and monitorine
area for liddiatg swabbine external monitorine and decontamination (if reauiredl The
vstem then exnorts the fille 55-eallon drums throueh the imnorUexnort area

The following onerations are nerformed:

• The crane li fts the drum to the swabbine and monitorine station Two maater-slave
maninulators will be mounted on the wall of the swabbine and monitorine area and
will nrovide the onerator interface for installation of the drum outer lid and clamnin
ring while t

• ThQ robotic

he dr

swa

um is ^ositioned on the

bbing arm and turntable

drnm turntablg,

swab the surface of the drum . The swabs are
nlaced in the shielded nostine of thes-wab analvzing station. Followine nreliminarv
measurement of the swab the nostina nort is actuated to move the wab into the
awabbine and monitoring elovebox here the samnle is analyzed and baeeed out for

• If the swabs are within accentable limits the crane lifts the drum from the drum
swalzbiue turntable and nositions the drum over the cask transfer hatch and nlaces it
in the shield

• If the drum

ed c

reau

ask on the cask transno

ires decontamination a

rt yogie;

ddilional swabbing of the d_n^be
nerformed to remove the contamination Rem^e-handled decontamination
eouinment i s available in the cave to be used if additi-onal swabbine is insufficient to
m et dispos

• The cask tra

al re

nsfe

auirements.

r boaie moves to th c t f r the cask lid i
replaced onto the cask. The boeie then moves to a eamma monitor where radiatio
leyels are verified before the imnort/expQ shield door is onened and the cask transfer
oaie moves into the imnort/exnort area . Once the cask is in the imnort/exnort are

^ditite imnort/exnortshield door is closed onerators enter to bolt the lid onto the
cask. The monorail then moves the cask tQtlte-usk handline truck. The cask
handling tru
imnordexno

ck n
arrt

ositions the cask under
ea. the cratLenositions t

the truck bay crane .
he cask on a vehicle

From the cask
for transfer fro^the

plant.
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4.1.4.10 HLW Vitrification Plant Ventilation

The HLW vitrification nlant will be divided into four numbered zones listed and defined
below, with the higher numbezaaidicatina ereater radioloeical hazard notential and.

ore, a reauirement for a ereater de=e of controlor restriction. The zonina of the
ventilation system will be based on the classifications assigned to buildins areas for
potential radiological contamination. Zones classified as C5 are notent.

'
lallv the most

contaminated and include the o^ur caves buffer storaee area. and urocc,ss cells. Zones
classified as C1 are uncont?minat^

Containment will be achieved bv i the greatest neeative nressure.

reduce the number of senarate ver t*ation strea_ms and. hence_ the amount of air reouirine

treatment. Adherelace^ncegt in the design and operation of the HLW

vitrification nlant will ensure that the plant air does not become a significant source of

exposure to9er^^ and that the air emissions do not endanger human health or the

gnvironment.
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An exhaust air radiation monitorine svstem consisting of sen^ors to monitor radiation in
the exhaust air stream or a renresentative sampling system is nrovided in the di charee
eader downstream of the exhaust fanA monitorina v tem would con i t of nrob

a emblies. vacuum nLmns_ a stack flow sensor, temnerature sensor, and ra iatio
sensors. A temnerature transmitter i s also provided in the discharue header down. tre
of the exhaust f

Cl1 Ventilation (
I areas will tv

ans fo

C1V)
nicall

r continuous m

Svste
v consist of offi

onitorin g of exhau t aii te

ces work hon control ro

m»Prafiire

om and eanimm ^t
rooms . They will be slightlv nressi^ri zed if thev are aldiacent to areas with hi^hex
contamination n

2 Ventilation (
C2 areas will tv

otenti

C2Vl
nicall

al to eliminate

Svste
v consist of one

backflow from those areas

ratine areas ecluinment rooms stores access
corridors and nlant rooms adjacent to areas with higher contamination potential . The
C2V is serveAlv dedicated exhaust fans Air sunnlied to the C2 areas that is not
cascaded to the C3 or C5 areas is discharged to the atmosnhere by the exhaust fans Both
exhaust fans are nrovided with variable freauencv drives A manual isolation damner i
nrovided upstream of each exhaust fa_n, and ampumaticallv actuated isolation damner is
rorovided downstream . Each damner is nrovided with local/remote no ition monitorin

C3 Venfilati_Qn
3 a-ea are nor

main nance. C
maintenance are

LC3V)
mally
3 area
as an

Svstem
unoccuniedj
s will tvnical v
d monitoring a

ut allow onerator access, for instan
nsist of filter nlant rooms, wor

reasAir will eenerallv be drawn

ce durine
kshon .
from C2 areas and

herever possib
exhausted from

le, ca
the C

scaded through
3 arem by the C

the C3 areas into CS areas
3 exhaust svstem In een

. or alte
eral air

rnativelv
cascaded into the

C3 areas will be from adiacent C2/C3 subchanee rooms When sufficient air cannot be
cascaded into C3 areas a dedicated C2 sunnlv eauinn with annronriate backflow
nrevention will be used.

5 Ventilation (CSVI Svste
Where there is in-bleed air from the C3 to 5 svg-em fan cascade trin interlocks nrotec^
the system from backflow.

The C5 areas in the HLW vitrification nlant will be comnosed of the followine:

• Pour caves

• Transfer tunnel

• Buffer storaee area

• Process cells
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Air will be cascaded into the CS a exhausted by the C5 exhaust svstem.

Exagiawered duct ent_ries (air in-ble dsl throuah the CS confinement boundarv will be
urotected by backflow filter isolation damners, with nenetrations throueh the boundarv

sea.led.
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Air will be cascaded into the C5 areas and exhausted by the C5 exhaust system.
Engineered duct entries (air in-bleeds) through the C5 confinement boundary will be
protected by backflow HEPA filter isolation dampers, with penetrations through the
boundary sealed.

4.1.5 Analytical Laboratory

The analytical laboratory a°":g°a'o :« _".,. the features and ^..^w:,:.....^^e.."„_, to
, " , ^ . .. .aaJw .. Y.iiaY.a..iic ..i i operations and meet « ..._.:,..:«, «`_^7 '1.^b^,.:^.'

".1. ""a^l:«.. ^F.t,^ ._^^."'^«. "_^^^^" " ."^`^ c:^....,, 4A 107 in r,^iro... , .

a^°^rn^'b^e! wi 1 be desiened to incoroorate the featl_ires_auA_canabilitv necessa
ensure efficient WTP onerations and meet nermittin"rocess controL authorization
basis_ and waste form qualification reauirements. The design will be validatQd_w.ith
znfor^^tigp4^,m tank utilization modeline of the nrocess tankaee andQnemSiyaa1
research modeling of the treatment nrocess, as annronriate. Fiaure 4A-107 in DWP
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• Workstations have been defined as required by the sampling and analysis plan for
WTP process control and was1:e form qualification

• Capability to provide the limited process technology is will be provided in bethIhe

s

• Contamination controls has-vebeen incorporated for reliability of laboratory service to
the WTP processes

• ^^eanfflt_of DST system samples
fc r receint and analysis by an outsource laboratorv
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i¢ures 4A-108 throuah 4A-1 17 found in DWP Attachment 51 nrovide additional de d
for the analvtical laboratorv:

• General an•aneement f gu_res showine locations of analvtical laboratory activities

• Process flow fleures for nrocessinformation

• T i svstem figMes denictine the analvtical laboratorv tank v tem

• ieures denic i he ventilation svste

The WTP analvtical laboratory will contain hiah-activitv and low-activitv laboratorieG
ieh-activitv samples will be ma_naeed in the analvtical hotcell laboratorv eaunment
AHLI system. Low-activitv samnles will be managed and analyzed in the analvtic
r^^oloeical laboratorv eauinment (A_RL)-svstem also known as the rad labs. The ARL
stem also includes a samnle m a.eement area desianed to ma_naee the inflow of

unnort laboratorv anyscs ' be in accordance with annlicable reauirement .

The second floor of the analvtical laboratorv will be dedicated to the mechanical .
which contains the Cl and C2 air handline units. ThQ-Ra_dLoactive Liauid Waste
Disposal (RLD) System vessels will be located at annroximatelv 19 ft below erade.

The facilitv will also be designed tcQOrdinate the mana¢ement of amnle that will be
outsourced and analvzed at offsite laboratOutsource laboratories will be used tQ
analvze^l?e^aa.'oritv of very low-activitv samnhs^uch as water aualitv and air emission
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Samnles will be transnorted iaAhe analvtical laboratorv in two wav_s. The maiority^f
tamnles will be collected and tran roorted from the nrocessing-facilities via the
autosamnline (A4X1svstem Saniroles will be collected in a ca_mnle bottle or vial and

transferred into a sa_mnl^carrier. Hieh-activitv samnles from the nretreatment and HLW
vitrification nlants will be n^ i lv transferred to the hotcell sarnrole receint are

through a dedicated transfer svsW. or hiah-activitv samples. Low-activitv samnles

dedicated low-activitv transfer svst?m. Asmall nercentase of samrole s will be

transported to the laboratorv mamjally in approp ' v shielded transportation casks or
containers.

4.1.5.1 Analytical Radiological Laboratory Equipment System

• Samnle receipt and (ilnariuai) tr^rsUOrt

• Dissolution/dilution

• Distillation/titration

• St?ndard/reaQent rorenaration

• X-ray fluorescence snectrom trv and x-rav diffraction analvsis

• Fourier transformation infrare snectrometrv (FT-IRl

• Total inorpanic analyses

• Ouantitation of inetals and anions

• Ultraviolet and visible snectrosc4D^

• r elass samnles fior elemental analysis

alysis• General physical nroroerties at
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• Radionuclide senaration and countinQ

• Management of outsourced samnles

4.1.5.2 Ana]3Aocaj Hotcell Laboratory Rauinment (AHi.I Svste

The analvtical hotcell laboratory eouinment system will be de iened to nrovide c mnle
n_renaration and analvsis of hieh-activitv samnles collected at the WTP and other DOE
facilities. The hot cells will be canable of accenting samnles from each of the nroductio
&Q..i itie,a-u,singp eumatic transnort or transnorted manuallv The samnles will be
transnorted to the hot cells or to the rad labs either directlv after dilution or after
strinninl7 off the radioactive content,

The analytical hotcell laboratories will include facilities and eauinment necessarv to
nerfonn activities such as:

• Samnle receint and transnort t

• General nhvsical nronpxlies analvqjq

• ilution, fusion, and acid digestion reguired to nrenare samnles for subseauent

• Waste ma_nagement activities

4.1.5.3 Autosampling SA^ System

The s ill b b
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1

2
^

3
4 °° w^oth r ,.... ."'....'^^^'"^ ;^' ^^^^^a^^'......le . isam il l t d:=

_^,,•"a. .ith...e . ze, w ebe requesr-- s in ---------- w--p rr--- - --z------° .----

6
7

8
9

10 systeffis,
11 .................a...u.. .'''',° °..*•,..t:ef t s,...,..-,

12
13 be t?At3irnized:
14
15
16
17 and,
18
19
20
21
22 .
23
24 (e.g.,
25 areas (e.g., , '
26
27
28 r significant °,...-^^ of -°a:,.,,.,.:,.°, o- a°rtge-e..°
29 .
30
31 4.1.5.4 Solid Waste Manaeement

32 Solid mixed and dangerous waste will be accumulated in the hot cells and neriodicallv nlaced in
33 waste drums. Waste from the individual hot cells will be transferred to a waste manaeement cell
34 where waste manaeement, consolidation, and nackaein¢ actiY.ities are conducted. The waste cell
35 contains tools and eauinment to comnlete size rc^&ctilon These solid mixed and daneerou
36 wastes as well as or¢anic lab nack wastes will be transferred into waste drums nrior t^beine
37 transferred to the laboratory waste drum manaeement area. Ventilation flow from the hot cell
38 amAducludinp the waste ce1L will be routed to the C5 HEPA filtration svstem.
39
40 Solid mixed and danperous waste and oreanic lab nack wastes from the rad labs and maintenance
41 areas will be accumulated in the individual labs and shons until they are trancferred to the
42 laboratory waste manaeement area for waste consolidation and volume reducSioab.^Vaste_
43 consolidation will be comnleted inthe_v_olume reduction and lab nack rooms in the waste d=
44 mana¢ement area.
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1 .

2 Waste drums will be transferred to a nermitted TSD site or low level radioactive waste facilitv.

3 Lab nack drums or waste drums containing liquid mixed or dang-erous wastes will be manaeed

4 9xspi11 nallets The manapement area will be coated with a special pxotecfive coating and the

5 area will be ventilated to the C2 ventilation svstem. Floor drains fromh^wasLe mana¢ement

6 area will flow into the Laboratory_F1Qor Drains Collection Vessel (RL^--YS)LQOl631
7

8 4.1.5.5 Radinactive Danu_ernus Linuid Waste Disnosal (RLD) Svstem

9 The analytical laboratory RLD svstemis paimarilv_ comnosed of the followine:
10

11 • Floor Drain Collection Vessel (RLD-VSL-001631

12 • l.aboratory Area Sink Collection'Vvssel (RLD-VSL-001641

13 • Hotcell Drain Collection Vessel (][2LD-VSL-00165)

14 • Associated ancillarv ea^^inme^t
15
16 The Floor Drain Collection Vessel (RLD-VSL-00163) collects, contains, and transfers
17 noncontaminated liauid effluent Althoueh the floor drain collection vessel is identified as nart
18 of the RLD svstem, it is not desianed or permiftd to manage mixed or dangerous wastes. If
19 snill or release were to occur that coIltaminated this vessel, the vessel would be dischareed to the
20 Laboratory Area Sink Collection Vessel (RLD-VSL-00164) or the Hotcell Drain Collecfion
21 Vessel (RLD-VSL-00165) and rinsedwitltwater nrior to being returned to service. This vessel
22 collects effluent from radiologicallabQatory floor drains,&,yewash_ and safety shower
23 eauinment. The vessel also collects effluentfromthe C2arealloordrainsJocated-inareas such
24 as thel
25
26 4.1.5.6

27 The analvtical laboratory maintenance. sho ' es space for nerformingprevenfive and
28 corrective maintenance on laboratorv auinment. There will be two shons_ located in different
29 potential contamination a_reas. The C3 shop allows deconta_mination maintenance and storaee
30 of contaminated eauipment such as hotcell maninulators. The C3 maintenance shon will be
31 ventilated to the C3 ventilation svsten . and effluent from the C3 maintenance shop discharees to
32 the Laboratorv Area Sink Collection'Vessel (RLD-VSL-00164). The C2 shon will nrovide space
33 for the maintenance of eauinment that is not expected to be radioactively contaminated such as
34 electrical comnonen tilities svste^is components and instruments , and will be ventilated to
35 the C2 venti lation svstem. A list of^ronosed maintenance activities that will be nerformed in the
36
37

analytical laboratory maintenan=^ros is nrovided IzeLo-w-
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nalvtical Laboratorv Maintenance and Waste Mana m n Activitv Snmmarv

Task Descrintinn T,ab C.3 Shnn In Situ A iviti s

Filter chanee out a X

Maninulator renair b X X

Valve maintenance X X

Pump maintenance X x

Exhaust fan maintenance X x

Renair and fabricated eau' men X X

Instrnment calibration x x

a nent filters will tZe_dicnosed oS_foll wine filter chan¢e ouLucinsapgioved.maiuteaLance wacte mananement an51
radiolo.eical^rocedurec

b aninulatorc requ17171e eact^taS'LV^renairc will be nulle^d traUSfelLed_tQS1LeC3 workshon for decontamination Oncethe
contautination levelc are reduced to within acsenSable_limitc for handc-on maintenance ^e maninulator will besenaiie^
usin^apps.osed maintenance and mrtioloEical..ptoFeA^Les.

2 4.1.5.7

3 The analvtical laboratorv ventilation systems includeC I Y C2V C3V and C5V cvstema that aid
4 in the containment and confinement of mixed and daaagerous constituent hazards Clean
5 ccunied areas without contamination notential are classified C l and will be isolated from
6 allv clean occunied areas with the QQtential for contamination (C21 and from areas with
7 restricted occunancv. normal radioloeicaLhazards and hi¢her contamination notential (C3 and
8 M
9

10
11
12
13
14
15
16
17

18
19

20
21

22

23
24

25

C3 areas are restricted occunied areas and allow onerator aC^us under administrative controls as

activities nerformed within them an increased notential for the release of contamination The
analvtical laboratorv C5 ventilation system will be an integral na_rt ofthe comnlete analvtical
laboratory HVAC svstem The design objectives of thQ analvtical laboratory HVAC svstem and
therefore the C5 area ventilation svstet^v¢ill_b-c as follows:

• Aid in the confinem nt and containment of mixed and daneerous consfitaent contamin.ation
sources

• Remove airborne narticulates from the djac^age air to ensure that emissions are within
nrescribed limit,^

• Maintain snace temneratures within the indoor desien conditions

• Satisfy safety reauirements and codes and standards that ar^a_ nart of the Safety
Reauirements Document
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1 The C5 area ventilation svstem is bviiN
2 with resoectlo the rrroundin re . _
3 (RLD-VSL-00165) and the C3 maintenance shon glovebox will be exhausted to the CS

4 ventilation svstem. Fume hoods witlimthe rad labs._the waste reduction and lab nack room_ and

5 the C3 maintenance shon will be exhausted to the C3 ventilation system. The ventilation from
6 C2 and C3 areas will be filtered throueh a sinele sta¢e of HEPA filters and exhausted throueh

9 after nassine through two ctageso_f^lEPA Filter banks.
10
11 4.1.6 Balance of Facilities (BOFI

12 The balance of facilities will ixelude 1zxoYide support systems and utilities required for the waste

13 treatment processes within the pretreatment plant, LAW vitrification p1 . , HLW vitrification

14 pjanj, and analytical laboratory. Speeia„ .._,_,.,:,.....l c,.:,:.:,.,. vAl l be established to __,..,:a,..r ,.

15 . These will include, but will not be limited to, heating and
16 cooling, process steam, process ventilation, chilled water, primary and secondary power supplies,
17 and compressed air. Tee°a
18 %a' p'aff`.

19
20 rT-l;v,..'.,.. ..,,.,.''.>....."°.,.. e areas,
21 aa"'-e-e... weste .w,._,.c..,,.w:....e„';,..,

22

23
24 4.1.6.1 A}-and Plant Service Air (PSA) Systems

25 The process nlant service air system will provide a continuous supply of compressed air for the
26 process tanks and vessels in the pretreatment glant_ analvtical laboratorv , LAW vitrification
27 plant , and HLW vitrification plants, and other miscellaneous uses.
28 ,an air r."..,' .w ................ aif- ,..,.ffi and a.-"^e- a_.. the a-'^--,...,.w a,.,,..:,,..... a_-.,._^,^

29

30
31 Critical users (those who would be compromised or damaged by loss of process air) will include
32 the following systems, components, or controls:
33
34 • Instrument air system

35 • The ultrafiltration system

36 • Melter support systems

37
38 The compressors will be located in the chiller/compressor building.
39
40 4.1.6.2 Plant Cooling Water _s.tem (PCW) System

41 The cooling water system will supply cool water to heat exchangers supporting process
42 equipment coolers. Cooling water will remove heat from plant equipment coolers in the process
43 buildings and return the heated water to a multi-cell mechanical draft-cooling tower where the
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1 heat will be released. The cooling water system is designed to remain uncontamiriated by
2 mixed waste constituents. The cooling water will be chemically
3 treated and €tkered to promote system operability and extend service life to 40 years.
4
5 4.1.6.3 Low-Pressure Steam (LPS) System

6 The low Y.,.ss....,, st,...m system operates at ......_,...:---,at,.'. 85 _..:,. at 330 oz• This system will
7 provide a continuous supply of low-roressure steam for various users in the pretreatment 1aM ,
8 LAW vitrification nlant , and HLW vitrification plants. The process plants' main use of steam
9 will be for tank heating-,-and for the evaporation process, and for HVAC heatine coils .

10
11 The low-pressure steam system will be supplied from the high-pressure steam system through
12 pressure-reducing stations. The steam condensate and feed system will collect condensate from
13 the low-pressure steam users, monitor for radiea.ervibmixed waste contamination , and return it
14 to the steam plant for re-use.
15
16 4.1.6.4 High-Pressure Steam S.,ystCm (HPS) System

17 The system will provide a continuous supply of high-pressure
18 2F) steam for the ejectors in the pretreatment plant , LAW vitrificafion nlant , and HLW
19 vitrification plant
20
21 The steam plant will house the boilers that produce the steam.
22
23 4.1.6.5 Demineralized Water S m (DIW) System

24 This system will distribute demineralized water to various plant locations, after drawing it off the
25 process water system (described below). D..ec the d:::inff°'izea water enters the °-e°es°
26
27
28 The system can deliver demineralized water for the following processes:
29

30 • Fresh ion exchange resin addition

31 • Wash rings

32 • Decontamination

33 • Melters

34 • al 'ca laboratory

35
36 4.1.6.6 Process Service Water ^ m (PSW) System

37 This system will supply raw-iflterqd water to end users. This water will serve processes such as
38 offgas treatment, nlant wash svstems, and make-un tochilled water svstems.and}^reeess reagerzt
39 systems. vaave the prc .... a+ 

° enters the s buildings :t•M1 ne+ ret•f" to the DnR

40
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1 4.1.6.7 Chilled Water (CHW) System

2 This closed-loon system will supply chilled water to various HVAC unit cooling coils and plant

3 equipment coolers for the WTP. The y-`em is 'ea- and °°" " -•"°e ° "'°*''° `c
4 sgs: Chilled water will be used in various systems
5 throughout the WTP. The chilled water system is designed to remain uncontaminated by
6 mixed wast-Q constituents. The chilled water will be chemically treated
7 to promote system operability and extend the service life to 40 years.
8

9 4.1.6.8 Glass Former Reaa'ent ((:FRI System

10 The ¢lass former reagent svstem nro ^ides ¢fass former reagents and sucrose to the LAW and

11 HLW vitrification facilities.

12
13 4.2 WASTE MANAGEMENT UNITS

14 The following sections provide information on the waste management units at the WTP:
15

16 • Containers, including management and storage areas - Section 4.2.1

17 • Tanks systems for storage and treatment - Section 4.2.2

18 • Miscellaneous units - Section 4.2.3

19 • Containment buildings - Section 4.2.4

20
21 4.2.1 Containers [D-1]

22 This section of the ^--^atienpgUnit identifies the containers and container management
23 practices that will be followed at the WTP. The term "container" is used as defined in
24 Washington Administrative Code (WAC)173-303-040. Note that in the I9VRAPeoxiit, terms
25 other than containers may be used, such as canisters, boxes, bins, flasks, casks, and overpacks.
26
27 .

28 e
TT A \V b..CF,. ,.....+..:.....« ..t,.«.,... ....,

29 TT A `z' -'a:ae- s'e°a~e area (:r-°anbilizedglass)

30 an$arywaste)

31
32
33 The container storage areas located in the HLW vitrification plant consists of:
34

35 • IHLW eentadoef--p^ storage sffeaca_v_^ (immobilized glass) -9I32

36 • HLW mfftai--_. =._.aa_ af_a'-Ey„st corridor El. 0 ft (secondary waste) (HC-0108/09/101

37 • HLW eenta}ner•sterageload_in area 2(secondary waste) f_O^T1301

38

39
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1 The container storaee areas7secondarv vyastel located within the analvtical laboratorv consists
2 9f'.
3
4 • Waste Drum Manaeement Room (A-0139)

5 • Lab Pack Room (A-0139A1

6 • Airlock (A-0139B)

7 • Volume Reduction Room (A-0139C1

8 • Airlock/Clean Drum Exoort Room (A-0139D1

9
10 The container storage areas (secondary waste) located within the B9Ibalance of facilities
11 consists of:
12
13 • Nonradioactive dangerous waste storage area

14 • LAW out o°°e--,ieeEailed melter storage facility

15 - 11L`.':,utcfse-v:^e me,te-s'e-Nge F e: ,:.).

16
17 Container storage area dimensions at the WTP are summarized in Table 4-2.
18
19 The following sections address waste management containers:
20
21 • Description of Containers - section 4.2.1.1

22 • Container Management Practices - section 4.2.1.2

23 • Container Labeling - section 4.2.1.3

24 • Containment Requirements for Storing Waste - section 4.2.1.4

25 • Prevention of Ignitable, Reactive, and Incompatible Wastes in Containers - section 4.2.1.5

26
27 4.2.1.1 Description of Containers [D-1a]

28 Four types of waste will be managed in containers:
29

30 • IHLW (immobilized glass)

31 • ILAW (immobilized glass)

32 • Miscellaneous mixed waste (secondary waste)

33 • Miscellaneous nonradioactive dangerous waste (secondary waste)

34

35 The waste form dictates the type of containers used for waste management. The following
36 paragraphs describe these four types of eetttainers containerized waste vvhielztlat are managed by
37 the WTP.

38
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1 Immobilized Glass Waste
2 The immobilized glass waste is a mixed waste that will be managed in IhAW containers and
3 IHLW canisters specially designed to remain stable during receipt of glass waste, and which are

4 capable of remote handling. Sehem ;
5 are °e-'ea in Figures ^^"Q and 4A 149: The Permittees are developing a netition to delist
6 IHLW.
7
8 The ILAW ' ontainers will be approximately 90 ine-hes in. high and 48

9 ineheai_n. in diameter, with a wall thickness of approximately 0.187 iftehes in. and a nominal

10 capacity of 90 eubie ft!. ILAW containers will be constructed of austenitic (3041 stainless

11 sIVI-el .
12
13 The IHLW canisters will be approximately 177 inEhesiaa high and 24-inehesin. in diameter, with

14 a wall thickness of approximately 0.1345 inehesin. and a nominal capacity of 43 ettbiefeet ff.
15 The IHLW canisters will be construct:ed of austenitic (304L) stainless steel.
16
17 Based on results from the programs at the Oak Ridge National Laboratory and Savannah River
18 Technology Center, the 304L stainless steel is physically and chemically compatible with the
19 IHLW glass waste.
20
21 Miscellaneous Mixed Waste
22 Generally, miscellaneous mixed wastes are secondary wastes that may include, but are not
23 limited to, the following items:
24

25 • Spent or failed equipment

26 • Spent, dewatered ion exchange resins in the nretreatment nlan

27 • Offgas HEPA filters

28 • Melter consumables

29 • Au&&W laboratory waste

30 • OutooaaSj= melters

31
32 Spent equipment and offgas filters will typically be managed in commercially-available
33 containers such as steel drums or steel boxes, of varying size. The containers for miscellaneous
34 mixed waste will comply with tr.anso gtation reauirements, with receiving TSD waste acceptance
35 criteria, and will be compatible with the miscellaneous mixed waste. These containers may or
36 may not include a liner. Final container selection, container and waste compatibility, and the
37 need for liners, will be based on the physical, chemical, and radiological properties of the waste
38 being managed.
39
40 Spent ion exchange resins will be dmatered and managed in containers 11irat vA11be
41 '. atra side. This waste will be generated and managed in the
42 pretreatment plant, until it iscneve"

51-4-183



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

1 transferred to a suitable TSD unit for further management: Twe °e ' rw' ' "

2

4 Melter consumables are routinely generated wastes and include spent feed tubes, pressure
5 transducers, bubblers, and discharge risers. LAW melter consumables will be placed into
6 anroroved disnosa containers of varying size. HLW melter consumables will be plaeedinte
7 ^emotelv size reduced and nlaaed into steel basket with
8 lisi e baskets will be nlaced into doms and the drums rola^d into shielded casks for exnort
9 from the facilitv .

10
11 The LAW leca11yL4cal1 s-Shielded rxeker lte (LSM) is a Deself-ee "enser•°*'ef and
12
13
14 ,'
15 disposal . will be classified as
16 hazardous debris for land disnosal restrictions nuroo e . After a went HLW mel4erMefLezr is
17 deemed to be-vastemeet criteria and reeulations for onsite di no al , it will be r-enieved from
18 ._ __ . and placed in a welded caryo^ steel container ovemac^) aYYr:,°'m°*e'" 2 1 x 18 ° 16 ft.
19 l^ltor other accentable roackaeine in accordance with wast_e aceentance criteria for the receiving
20 SD. ReQu.latorv issues and roermittinn actions associated with onsite disroosal of snent and/o
21 failed melters will be addressed in the future.
22
23 Each miscellaneous mixed waste container will have associated documentation that describes the
24 contents, such as waste type, physical and chemical characterization, and radiological
25 characterization. This information will be retained within the plant information network.
26
27 Most miscellaneous secondary mixed wastes will be spent equipment and consumables such as
28 pumps, air lances, HEPA filters, etc., and are not expected to contain liquids. If wastes are
29 generated that contain liquids, these wastes may be treated to remove or absorb liquids, to
30 comply with the receiving TSD waste acceptance criteria. In addition, the analytical laboratory
31 will generate containerized liquid waste (lab packs).
32
33 Miscellaneous Nonradioactive Dangerous Waste
34 Each nonradioactive dangerous waste container will have associated documentation that
35 describes the contents, such as waste type and physical and chemical characterization. Typically,
36 commercially available °tie'- as steel ar•--° containers will be used. The types of containers used
37 for packaging nonradioactive dangerous waste will comply with the receiving TSD waste
38 acceptance criteria and transnortation reauirements . However, final container selection,
39 container and waste compatibility, and the need for liners will be based on the physical and
40 chemical properties of the waste being managed.
41
42 4.2.1.2 Container Management Practices [D-1b]

43 The following paragraphs describe how each of the containers used at the WTP are managed.
44
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1 4.2.1.2.1 Immobilized Glass Waste Containers

Immobilized glass waste ILAW containers and IHLW canisters will be moved remotely due to

the high radiation content of the waste. A brief discussion of how the containers move through

the WTP is presented below. The seh

8 ILAW Containers
9 An empty container will be transported to a LAW glass pour cave and placed on a turntable

10 designed to hold three containers. There are two ILAW pour caves at each melter, each with the

11 capacity to manage three containers at a time. The container will be sealed to the melterl_ylelter

12 discharge with a pour head connection. The glass waste will fill the container during the course

13 of approximately 154e-2014 hours. The fil led ,.....+..:..,._ wil l ,.,.,.l f« 10 to 30 ,.,..._.. to _,...,.,.

14 ....+,.. 400 or to 500 or a,:,.w ,a.,.«,.,.+,..:.,va the, ..

15
..1++,.

a
ccf,,. ,.,7» ,.1.. ....+......+..« A++l.:,.

stage , the
.
a

16
..+'.+'. +1'.'+ ..,+:.....+,.,.. ..+..1.:,:..e..

to a solid .

17
18 The filled ILAW container will be lowered back onto the turntable. The filled container will

19 cool for 10 to 30 hours to reach elass transition temnerature (annroximatelv 400 °C to 500 °Cl.

20 which characterizes the transformation from an ean;librated melt to a"frozen" glass ctr^ctlirp

21 At this staee. the ^ss does not: rQn1ajn iouid and is in a viscous state that ultimatelv
22 stabilizes to a solid. Once the container has cooled, it will be rotated to the impe•^.^
23 ^position. The container will then be lifted by a remotely operated crane onto a bogie and
24 transported to the finishing line. In the event the finishing line becomes backed up, the container

25 may be transported to the ILAW buffer container liufEex storage a.rea containment buildine . The

26 containers will not be stacked. Storage area dimensions
27 are summarized in Table 4-12.
28
29 The container will be transported to the ILAW container finishing eafftainment _(see
30 Section 4.2.4), where the level of waste glass will be measured and additional inert filler will be
31 added, if needed . A sample of the glass may also be collected in this location
32 prior to inert filling. Glass within the neck of the container will be removed by abrasion and the
33 lid will be attached to the container. The debris generated from residual glass removal will be
34 collected with a vacuum system and disposed of as a secondary waste.
35
36 After the lid welding is mechanicallv sealed, the container will be moved to ene-eftwe-the

37 decontamination cella-^^kefit building uii where contamination will be removed.
38 Using a turntable, the container will revolve while a power manipulator tracks the entire surface
39 with decontamination equipment. The dry decontamination process will use carbon dioxide
40 pellets. The container will then be transported to ene-of the +-°^zo.o1LAI:rswabbing cell, where its
41 surface will be swabbed --i+a;3sofbent material. The radiation levels of the swab will be
42 remotely monitored, and the results will determine whether the ILAW container will getethe
43 be a'ea_ yr transportation to the disnosal site , or gQ through
44 decontamination again.
45
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1 . _

2
3 will be d t th

,
W fi ti, "-,1^ h th ffi g il l b l l....... ................. o

4 r°'^` r...'.^:' ^" "".-.,..a. ...^-ma

e .i.... iiu e ew :.s :,...^, area, w ere e m ve w e a owed
^^ ^ .,.:,. . , l t, w a, al i hthi hy- ----- ----- -- ^ ----

5
n e t es -' __. --' -°--".--- .. __ ...^..

b
e ...... _., to ...---- ---so T

6
7

2.

8
9 .

10
11 IHLW Canisters
12 The empty canister will be remotely transported to ene-e€the two IHLW pour station. The
13 canister will be sealed to the melter pour spout with a pour head and glass waste -Ml l fil l "h^
14 . After filling, a t:,::pef:°'-y-z^no n'e
15 plaeedea the canister whie will be allowed to cool to glass transition temperature
16 (approximately 400 °C to 500 °C), which characterizes the transformation from an equilibrated
17 melt to a "frozen" glass structure, prior to transportation to the IHLW canister weld containment
18 building unit (see Section 4.2.4).
19
20 The IHLW canister will be transferred to the IHLW canister Weld handline cave containment
21 building unit by means of an ^--^eadcfanel4gie . Here it will be stored on an open rack for up
22 to three days, until it cools to normal operating temperature. Normal operating temperature is
23 the temperature at which the canister can be lidded. This temperature range is 70 IF to 350 IF.
24 In addition to providing a cooling area, the IHLW n'ster handline cave containment building
25 unit can be used as a buffer to hold canisters awaiting lid welding or decontamination.
26
27 After it has cooled, the volume of glass in the canister will be determined. The canister will then
28 be inspected for glass spatter on its exterior. If glass is found, it will be removed using a needle
29 gun, and the debris generated will be collected with a vacuum system and disposed of as a
30 secondary waste. ''_''.:e tcmYc...:,, lid will be ..,.... .:,u and r.,^id-., on the lid or ...'''=fr a^,u^etie^
31 the cu.:.i^`^--will -^---^v^' The lid will be attached by welding, to seal the canister
32 completely and permanently.
33
34 The sealed canister will be transported to the IlILIA canister
35 building c n cav B . The canisters are first rinsed with de-ionized water and then
36 decontaminated using a cerium nitrate and nitric acid bath. It will then be rinsed with nitric acid,
37 followed by a de-ionized water rinse, and then wiped or swabbed with a soft absorbent material
38 itrat the canister swabbine and monitorine azea neaz the canister decontamination vessels . The
39 radiation levels of the swab will be monitored.
40
41 The canister will then be moved to the IHLW canister storage areamy-Q (H_01321 where it will
42 be stored until transported off-site inside a shielded shipping cask. The canisters will not be
43 stacked. Storage area dimensions and maximum waste storage volumes are summarized in
44 Table 4-2.
45
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