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;4772 Table ;IH‘.1(l'.'I'.;_D-,::;_M:_x_;i_n:aiu1_1_1_;Eei}gi;iiates-,stogmw?g\_ﬁt_niﬁc_aﬁon-,‘Syst_em;’(RESER\EED) B

Description oi_'Wﬁs;tg e M}_Ndfr-mal Operiatmnw P
Ash Feed Rate '
Total Chlorine:.’Chlofi‘_ie Feed Rate B
Toféi Metal Feedrates o

Table IL10.LE - LAW Vitrification System Estimated Emission Rates (RESERVED)

Chemicals ... CAS Nuntber . Emission Rates (grams /second)
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TABLELI0:LF: LAW-Vitrification' Systemn Waste Feed:Cuf-off Pariméters* ((RESERVED)

.~ Number

;'rif"Instlzu_;_x;'gi_llt;_’Ifqg 2 . Set-pomts During

Normal Operation

*A continuous momtormg system sha}} will be used as defined in Permit Section I11.10.C. 1 L
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7 gorrogion expert to énsure proper installation [WAC 173‘303'640(3)(‘51 in acoordance "
e Wlth WAC 173—303—680(2) and'(3)] C

IL10J.14a%% Py

303: 640(3)(b) () (d);:(e);

. that the HLW Vltrlﬁcanon system and corresponf] IIngc
9 ... Tables ITL.10.J.A and I1.10.1.B, as approved/modxﬁed pursuant to Permit Condition ..
cordance with

O ~I h i B R

13  II.10.X1.ax.

27 - G. Field inspector reports;

#+ Hi  Field-waiver reports;

?HLW NV tnﬁcatlon System, hsted erm1t Table I01. 10.3 .A, as approved/modlfied
-pursuant to Permit Condition I 10.3.5 over the territ of this Permit, in accordance with
“WAG 173-303- 680(2) and (3) as SpeClﬁed in WAC:173-303:640(3)(b); following the
descnptlon of the integrity. assessment prograin: and schedule in Operating Unit 10,

N R gChaptex 6.0 of this Permit, as approved pursuant, toPemt Conditions II1.10.).5.e.i. and
37 coborl CL10KC.5 ¢ Resulis of the integrity asseéssmients shalk will be included in the WP Unit
38 operating record until ten (10) years after post-closure or correctlve actlon is complete
39 “and certified, whichever is later.
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ML10.J. axii. The Pérmittees sha:H will address probléms detected during the HILW:Vitrification
System integrity assessments speclﬁed in Pen:mt Condition I1.10.7. Laxi. following the
S tmtegnty assessment program in Operating, Chapter 6.0 of this Penmt as

A R

IX.10.7 .lia;zgiii- All process ‘monitois/iistrimments as spec1ﬁed in Petmit Fable ME10.J.F 'as
: A approved!modlﬁed ‘pufsuant . Penmt Condltmn 1]1 10 R 5 shal} mll be eqmpped with

111.10.J.1.a.xvi. The Perm_lttees shalt will not place. dangerous and/or mlxed ‘waste; treattncnt reagents, or

‘ other materials in the HLW Vitrifi C could cause the '
subsystem, subsystem’ equipment, or the i ' j

otherwise fail [WAC 173-303—640(5)(3)
This condition is not apphcable‘t

sing déscrip on of controls'and practices’as required under WAC 173-303-
640(5)(b) described in Permit Condition II.10.C.5, and Operating Unit 10, Appendix
10.18 of this Permit, as approved pursuant to Permlt CondItlon i.10.J.5.e. [WAC 173-
303- 640(5)(b), in accordance with WAC 173—303 680(2) and (3) and WAC 173-303-

806(4)(c)(ix)].

 DL10J.1a xviii.For routinely non-accessible HLW V1mﬁcat10n System sub~systems as‘specified in

e, Operating Unit 10, Chapter 4.0 of this Pern:uf, as updated pursuant to Pemnt Condition
S 1035w ﬂmPcrmmeessha:l}mllmarkallroutme ‘
Vitrification System sub-systems access points with labels or signs fo ldentify the waste
© “containéd in'each HLW' Vﬂnﬁcation System sub—system ‘The label, or Sign, mustbe ! i*
Ieglble: ‘ata d15tance of 4t 1éas ﬁﬁy (50) it bear alegend which identifies the
 waste in a2’ manner Wh1ch adequately Warns’ mployees; emergency response personnel,
tand the' pablid 6f the ma r'risk(s) associated with: the Waste being stored or treated in the
& HLW. Vitrification System sul y‘s;ém's?{' For.th oses ‘of this permlt condition,
L “poutinely nion-accessible? mieatis personnel are un_ab]e fo'enter thesé aréas while waste is
R being managed in theni [WAC 173—303 640(5)(d' in accordance Wlﬁl WAC 173-303-
e 680(2) ) e R AR gy PR ‘ :
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II.10.J.1.axix. For all W Vitrification-System sub-systems not addressed in Permit Condition
IL10.J:1, a-xviii;, the Penmttees shail will mark all these HLW Vitrification System sub-
i i to 1dent1fy the waste

. systems and concrete .
portlons of contammen systems for each HLW Vm)ﬂcatlon System sub-systems listed in
d 1L i

ng ‘shall mll prevent migiation of any
Y tmgs shali will meet the followmg

......

performance standafds

“ A." The coating must s¢al the containment strfac
avenues through which hqmd éonld’ n:ugrai

‘B.  The coating’ must bsof adequate t]nckness and strength to withstand the normal
“operation of equiptient and personnel within the fiven area such that degradation or

_ eh' that no cracks, seams, or other
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' ;, physical damagé to the: coating or lining can be identified and remedled before:
dangerous and mixed waste could migrate: froni the system; and i ,

Jating fn ; ed waste, treatment

C 173-303-

]]I 10 J 1 a:xxiil: The Perm1ttees sha:l-l willinspectall containment systems-for the HLW- Vltnficatlon
System sub-systems listed in Permit Tables III.l_O J:A arid 1]1 10.J. B, a5

A 2B - B = N T SO L R N

29,

31 ST ALy _on'tammentsystem or the
32 _ bed ey 1 egnty assessment or other

36 WACl 173- -303-640(7)(e)(i), in accordance wﬁh'WAC 173:303-680 and
37 S whene en - Operating Unit 10, Chapter 11, .0 of this Permit, as approved pursuant to
38 Permit Condit on IM.10. C.3. OF K
39 oL ireeens 20 Repair g and re-certify (in accordauce with WAC. 173-303 810(13)(a), as
40 S modlf’ed pursuant to Permit Condmon ]]I 10.3. 1 -a.iii.) the HLW
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" Vitrification Systenin accordarice with Operating Unit 10, Appendix
* + 10.18 of this:Permit; ds‘approved pursuant to Permit Condition :
IL.10.1.5. S.e.v., before the HLW Vitrification System is placed backinto .

“ achons/procedures taken eomialy ‘with A through E. abov SBGClﬁed in WAC
173- 303-640(6)((1), in accordance with WAC 173-303- 680{2 and’ (33 :

.G‘ In accordance with WAC 173-303-680(2) and WAC 173-303-680:(3), the Permittees

. shal will fiotify and’ réport releasés to the environtient to EcologY as SPGCIﬁ"’d m
WAC 173-303-640(7Xd).

T1.10.3.1.axxiv.If liquids (e.g, dangerous and/or mixed wasté éaks andspills; precipitation, fire water,
liquids from damaged or broken pipes) cannot be removed from the secondary
~ containment system within twenty—four (24) hours, Ecology will be verba]ly notified
' Within twenty-four (24) hvurs of disedvery: Themotification skaltwill provide the

information in A, B, and C, listed below. The Permittecs shallitvill provlde Ecology with

-, 2 Written demonstmhon within.seven (7) busmesq,days identifying at a minimum [WAC
173 303- 640(4)(0)(1v) and WAC 173-303-640(7} b)(id), in \

e

B].lO.J.l.a,xxv
W s

IL10. J 1 axxviii. For amy poruon of the HLW Vltnﬁca’non System that 'has the potential“for formation |

and accumulauon of hydrogen gases, the Penmttees_sha:ﬂ will operate the portion to,

c';o
bl
Y
3
Q
=
=

IE10.J. 1 axxix. For each HLW Vﬂnﬁcatl )it Syste b-syste holdmg dangerous waste thoh are
-acutely or chronically toxic by inhalation, the Petmittees shafl will opérate the system to

i emissions of air contaminants and to“mmm:uze preeess upsets Prdcedm'es for ensuring |
that the air poIlutxon c,ontrol devices and capture systems in the HEW V1tnﬁcat10n
1ed
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- prevent escape of vdpors; fiumes or other emissions ifito the air [WAC 173-303-
L '-806(4)(1)(1)(B) and WAC 173 303 640(5)(e) maccordance with WAC 173-303- 680]

III.ld.J .‘l b The HLW V1tnﬁcailon System must achleve a destructlon and removal efficiency (DRE)

- o£99. 99% for the pnpc;pal ganic danger TOUS ¢ (PODCS) listed below [40
. CER §63.1203(c)(1) and 20CFR 63:1203(¢ ce with WAC 173-303-

gwen below:
DRE; Wout/Win)] x 100%

A ass feedrate of one principal organic dangerus: constituent (PO C) in a waste
: feedstre :

st emis‘s,i‘c)r_is prior to

A ER SR

HI.10.J.1.bii. Particulaté matter emissions from the HLW Vltnﬁcatlon System sha:ﬂ mﬂ not exceed 34
mg/dsem (0. 015 grams/dsct) [40 CFR §63 1203(b)(7) b accordance Wlﬂl WAC 173-
oo - 3038680C2) e s it beeidiendy e uamnnhae. R
IL10.F¥ .l.b.iii Hydrcchlonc acid and chlorme gas emissions from the HLW Vltnﬁcatlon System shall
v will not exceed 21 ppmyy combined: [40. CFR* §63 1203(b)(6), in. accordance with WAC

IL10.J.1b4i"

R T 680(2)] ‘ LA R
107165 T5é 1'emissions from the HL.W: Vﬂnﬁcatlon System shall
bined f40 CFR 6 '203(b)(4) in accordance with

V1 ,. A mﬁc ‘_txon System shal-} __xll uot
U eved 10 parts’per witlion (ppm) by Volume ovéran hourly rolling average (as
w5 i measured-and recorded by the gontinuous monitoring system), dry [40 CFR -

© §63.1203(b}5)(i); in accordance with, WAC 173-303- -680(2)].
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L1030 -b.1x Hydrocarbon emission irom the. HLW. Vitrification: System shall will not exceed 10 parts
pcr mﬂhon (ppm) by vo lumc ) er_an hourly rolhng average (as measured and recorded

. Pernuttees shall mll rio I:1f"y Ecolo oY i accordance Wlth Pérmit. Condltlon I[I 10 J.3.d.yii.
[WAC 173-303-680(2) and (3), and WAC 173—303—815(2)(b){u)] ‘

T VCIf__ie_d i Berm it Cogqmons .Hl.l&l_li)gi through OL10J.1.bx.

e TE2
Ty

j aiid consmtcnt WLth assumptions
ppendlx 6:3.1 of this Permit, as
+For the purposesof this permit
be superceded by Appendlx 6. 4 1
fiL10.ci1d.”

as compliané ith the: requn'ed performance standards identified
in Pem:u't Condltlons- NL10.J.Ibi. through x. However, if i detenmned that during the

pursuant to P m:nt ] A
Permlt, as approved pursuant to Pertmt Condltlon L1055 except as modlﬁcd
ptirspant to Permit Couiditions IE10 J.1bxifs 110,12, 111 10 J 3 ,TI10.3.4. and in
T accordance with the followmg PRE KR




ek ek i ek
W N =D

o R R o S S

EEIE

W N NN
- SO e 3

BB B L W W W W W W W
NoSoedRaray

L= RN - NV R N P N

Permit Number: WA7890008967
Class DI Modification to Revision 8
Expiration Date: September 27, 2004
Page 226 of 3

O1:10.J.1.c.i. - The Perinittees shall will opérate the HLW. Vitrification Systent in order to mamtmn the -
et systems and process paraineters listed in Per_m1t Tables ML10.1.€ and I]I 10. J.F, as '
within the set—pomts

++ "+ approved/modified pursuant to Permlt Cond ttion I 10 I
- -specified in' Périmit Table TE10.J. HEIQ.J.E:vuy s

[.10.J.1.cii. The Permittees shall will operate the AWFCO systéims, spe01ﬁed in Pérmnit Table
2! pa TELOEE, ast approved/modlﬁed ‘pursuant t¢ Petmit Condition: IL.10.1.5.; to automatically
" cut-off and/or lock-out the dangerons‘and mixed: eéd tothé I—II;W"Vitt‘iﬁcation
System when the momtored operatmg conditions deviate from 'the sét—po'ints specified in

TI.10.J.1.c. .| “The:

1.10.3.1c.iy.

M10..1.0.vid. .}

approved/mod1fied pursuant to Pefm:t Condltlon IL10.J.5 10 J 5., W1thm a s:xty (60) day
pcrlod the Perm1ttees shal}mll submit a writte

S dewated from Whlle d;
- processed. mthe HL >
one (1) towards the first waste feed cit-off g pamm er spec1ﬁed on Permit Table

[H:10.J.F, from which the set-pomt is deviated:
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TL10.J.1.c.ixe~ The
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I0103.1.d,

10.10.3.1.d..

RIS e

TI.10.3.1.d.jii.

1103 Le.

© ..“Monlztorngﬁq\ :
© | 303-670(7), and WAC'T73-
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' A The parameter(s) that dev1ated ﬁ'om the set—pomt(s) 11} Pemut Table IL10.1E;

:condltlons spe(;lﬁed i1 Pérmit Condition 105, :
spec1ﬁed in Permit Con dltlon III 10 J 1.b. Aﬁer such a bypass event, -3

, C Rssults of ‘rhe lnvesugatlon of the cduse of the dev1at10ns and,
e ~~».‘D Correctlve measures taken to mmmnze future occurfences of the dev1at10ns

] Sysfém m accordancewﬂ:h the
0 of thlS Perm1t as, modlfied in

The' mspectlori data for HLW ‘V1tnﬁcat10n System shall mll be recorded, and the records

The Permlttees sha:l—l will

- shall will be placed. in:the.-WTP. Unit operatmg.record for.the I-]LW Vﬂ:nﬁcat!on System,
-in accordance with Penmt Condmo 1]110 IL.10.C.4. . .

oomply “with’ the inspection requlrements speclﬁed in Operating

i+ Unit 10, Appendix 10:15 of this Permit; as approved pursuant to Permit Condition

HL10.1.5.1, andasmodxﬁedbyPermltCondltlonsIH10]1bx11 r.10.J.2., I.10.1.3.,

and I1.10.J.4.

‘ ;17_3-303 670(6), WAC -173-
ith WAC 173-303-680(3)]




e NI Y B WD e

Permit Number: WA7890008967 ..
Class HI Modification to Revision 8

- Expiration Date: September 27, 2004
Page 228 of 3 '

HL.10.J.1.6..  Upon receipt of a written: request from Ecology, the Permittees shall will perform
sampling and analysis of the dangerous and mixed wastg and exhaust emissions to verify -
that the operating reqmrements esfa1311shed m the Permlt ach1eve the performance
standards delineated in this Permif; - gl s ‘ :

MLIOT].edi The Permittees shall will coniply with the momtormg requirements specified in

. Operatmg Unit 10 Appen(hces 10.2,10.3, 10.7, 10.13,.10 13, and 10.18 of this Permit, as
5.d., OL 10. 3'5 e,and

ditions L10.3.1. xu,I]]IOJZ IIIIOJ'3 ,and

I.10.J. .l.e.iii The Perrmttees sha;l} mll operate, calibrate; and iainfain the carbon monomde and
hydrocarbon continuous emission monitors. (CEM) speclﬁed in thlS Permit in accordance
with Performance Specification 4B and 8A 0 40 'CFR Part 60; Appendix B, in
accordance ‘with Appendxx fo: Subpalt EEE 0f40: CFR: Part 63;and Operating Unit 10

.-Appendix 10, 15. of this Permit, as appr roved I ursuant _to Permit Condition ITI. 10.3.5.£, and
‘a$ modified by Penmt Conditions L1 i

TL10.J.Le.v. -

SRARE S

. record for the
data, and

e with Permit
MA

HLIOT1fH.

DI;IO—;ILf.i“.iiii : 'Ihe Permlttees shall mll ubmlt t Ecoiogy a feport selm-annually the ﬁrst calendar year,

and aonually thereafter each calendar year w1thm innety (90) days folIOng the end of Coin

. the year, The Teport) will i
_ A Total dangerous and

fdr‘ the HLW Vitriﬁcation |

System;’ .
_B. Date/Time of all HLW Vitrification Syst startups and shutdowns _
A "Date/I‘ 1me/Durat1c; for{all I—ILW Vltnﬁcatxon System

shutdowns caused by malfunctlon of either process or control équipment; and




0 ~1 W W~

mi05%

Permit Number: WAT7890008967
Class I Modification to Revision 8.
Expiration Date: September 27, 2004
Page 229 of 3

Do Date/T ime/Duration/Cauise/Corrective: Action taken for all instances of dangerous -
and/or mixed waste feed cut-off due to deviations from Permit Table IIL10.J.F, as
o approved/modlﬁed pursuant to PermJt Condltmon HL10:J.5 10 )5,

H1.10.J.1.fiv. The Permitices shall will submit an annual report to Ecology each calendar year within
nitiety (90) days following the end of the year of all quarterly CEM Calibration Error and
+ - Angual CEM Performiance Specification Tests conducted in aeeordance w1th Permit’ !’
Condition IIL10.1.1 e iii. R :

m110J.1.g.  Closure

S The :"‘*‘rmﬁ.tees shialt will close the HLW Vltnﬁcation :System in accordance with. -
- Operating Unit 10; Chapter 11.00f thls Perinit; as approved pursuant to Penmt Condltlon
- IL10.C.8.

':Shakedown. P Period [szcf j_3-3o3 670(5); WAC: 173~303-670(6) WAC-173-303: 12 7¥

M10J2a 1

7 Pérrmit; 45 approved pursuantto Pemn’t Condltlon I[[ 10: .T 5. f and as mod1ﬁed in
accordance with Permit CondmonsI[I 10.J.1.b.xii., I]I 10.J.2., and 01.10.3.3.

111.10.1.2:.‘13..
TL10.32.b,

[.10.3.2.b.ii:

HI.10.3.2.b.ji. : Shakedown Phase 2 shall mll flot:be:commenced until documentation has been submltted

fo Ecology venfymg that the HEW: Yﬁnﬁeatlon Systém has operafed ata minimum of
- 75% of the! shakedowil Phias _eed—rai:e ]mut for two (2) separate elght (8) consecutive
“' « hout penods Wwith no AWFCOg:ss e 4

TIL10. J2.c. Allowable Waste Feed Durmg the Shakedown Penod

IIL10.J2.ci. 'The Permittees may feed the dangerous waste speclﬁed for the HLW Vltnﬁcatlon System
¥ on the Part A Forms (Operatifig Unit 10; Chapter'1.0 of this Permit), except for those
¢+ waste outside the waste aceeptance criferia’ ‘'specified in'the WAP, Operating Unit 10,
Chapter 3.0 of this Permit, as apBroved pursuant to Permit Condition I11.10.C.3 10.C3. , except, ..
Permit Condltlons HI.10.J2.c.ii. through v. also apply o
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IM1.10.J:2.ciii. ThePermittees shalk will not. feed the followmg waste to the HEW.Vitrification System -
: durtng Shakedowu Phase : :

: A Acutely toxm dangerous waste hsted in WAC' 173-3 03" 081(a)(2)(a)(1)

HI.10.J ;2.c.'iii"‘ The Perm1ttees shﬂﬂ mll not feed the followmg:was te: to the I—ILW Vltnﬁcatlon System
' durmg Shakedown Phase 2: PR

A. Mixed waste

T1.10.J.2.c:iv. = The feed—rates to.the HLW Vitrification. System shall will not exceeq the Ilmlts in Perrmt

. TablesNL.10.J.D and JIL, 10:J.F; a3 approved/modified: pursuant
m.10.J.5. o

'Ihe Permxttees shaH mll conduct suﬂime ]

ML10.J 2:ev:

EPA promulgated tost methods and procedires in éfféét at the time hof thé re-submittal
and proj jected commencement and completion dates for the Demonstration Test.

T01.10:).3.a.iii:* The Permittees shall will not: commence the demonstrauon test penod wnfil oo T
oo docimentation: has beerf subinif :

" System has operated at 2 minm 90% :
limit for a minimum of an elght (8) consecutlve hou:[s penod on two (2) consecutive

days. o
;Performance Stand,

miorie
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IM.10.J.3:c.i. ThePermittees may feed the dangerous waste specified for the HLW: Vitrification System
- % in Part A'Forms (Operating Unit- 10, Chapter 1.0 of this Pernit), except for those waste
-outside the waste acceptance: criteria specified in the: WAP; Operating Unit 10, Chapter

3.0 of tlns Pern:ut as'approved pursuant,{o: Permit Condition OL10.C:3:; except Permit

IH.IO‘.‘J;SI.'G-_:ii'j-‘ The Per

IHIOJ3d.1

mGY3AR T
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01.10.33.d.v.  Affer suécessful completion of the Demonstration. Test; Permittees stibmittal of the
"t - following to Ecology; and Permittees receipt of Ecology approval of the following in
edst o writing the Permittees sha:limll be authorized 10 feed dangerous waste: and mixed waste
Bamat L to the HLW Vitrification Systein: pursuant- (10] Pemut Sectlon lI[ 10.K: v

A. A complete Demonstreuon Test Rep ) fer thie HI,W Vlmﬁcatxon System and
S updated Permit Tables 1L 10.K.D; I 10:K-E; and ML10.K.E; as approvedfmodxﬁed
- pursuant to Permtt Conditions [1.10.7.5 and IIL 10 C li.c. or]I[ 10 C 11 d the test

HI.iO.J.3.d-Vi. If any calculatxons or testmg results show: that one or. more of. the performance standards

listed in Penmt Cond.mon]}I 10 J.l b ;

- "Permit Condition IL1
: -:"-~'_~-'the demonstratlon te \ : trated.:

E." Based oh the information pr0v1 e, 'pursua.nt to Permit
Conditions I.10.J.3.d.vi.A through D'above, and any additional information,

- Ecology may sabmdt provide; in. writing,. duechon to the Permittees to stop dangerous
and/or mixed waste feed to the LAW Vitrification System and/or amend the mode of

, \Opel‘atIOI} the Permittees are allowed to continue operations prtor to Ecology approval,
lan? fzrsuant 6 Permit -

" “of a compliance sché

.. If the performan ML10.51bi wasnotmet
: v during the Demonstmtlon T,‘est, the Perm1ttees shall will submit wﬂ:hm one hundred
_ and twenty (120) days of dlscovezy of not meetmg the performan standard, a
revised Demonstration Test Plan (if appropriate) and a compliance schedule for

Ecology approval to address this deficiency. If a revised Démonsiration Test Plan'is'

submitted, it shalt will be accompanied by a request for approval to retest as a permit

------
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+. modification pursuant to:Permit. Cond1t10ns OE10.C:2.e: and IT1.10.C2.f. The
revised Demonistra jon Test Plan (if submitted) must mclude substantive changes to
.., . prevent fa:llure from reoccurring, » : ‘
e G Ifany of the petform staﬂdards listed in: Perriit. Condltlon D110 J 1 b w1th the
+ ' exception of Peimiit €onditions IIE10:¥: 1.b:i or ML 10.): 1.b.x:, were not met during
. the Demonstration Test, the Permittees shalt will submit to Ecology Wlthm one. .

pemnt'mod;ﬁcau i ditions ML10/C.2.¢. and IL10.C.2.£. The
rev1sed Demonstratlon Test Plan must include substaritive changes to prevent fmlure

. : “that any: mi$sion rate for any oonstltuent hsted
" in Pérphit Table HET0.LE, 45 approved pursuantto Pérriit Condition L 10.C.11.b., is
exceeded for HLW Vltnﬁcatlon System during the Demonstration Test, the Penmttees

Tust include

IT1054. - PostDefonstration Tast etiod [WAC 173-303:670¢5); WAC:173-303-670(6), and
WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and (3)1.

.. The Permittees shall will. operate monitor; and inaintain the HI.W Vitrification System as
spec1ﬁed m Pem:ut Condltlon ]]I D10 18 and Operatmg Umt 10 Appendlx 10 15 of this.

I.10J.4.b.i The Pemuﬁees may fe*ed the dangerous and/or mixed waste spec1;ﬁed for the HLW
' V1tr1ﬁoat10n System on the Part A Forms (Operating Unit 10 Chapter 1 0 of this Perm1t),_\_
ol ¥ , ]_'ﬁ" Y "y
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Operating Unit 10, Chapter 3.0 of this Perniit, as approved pursuant to Permiit Condition
' [0.10.C.3., and except Permit. Condltlons 0:10:J.4:b.ii and [IL10. J.4.b.iii. also apply.

I.10JA4bii. The dangerous waste and mixed waste feed rates fo the I-ILW Vitrification System shalt
S m’ll not exceed the lnmts m’fPenmt TablesI[{ 1{} J D and F as approved/modJﬂed ‘

m.10.3.5.a. All mformahou identified for submittal to Ecology in’d. through £ of this compliance
AT e s:;hedule must be s1gnedr and cemﬁed i accordance Wlth requlrements m WAC 173-303::

[ AR RCR IR 303-*806(4)]

I1.10.J.5b.  The Permittees shall mll submit t5 ELcology, pursuant to Permit Condition 1L 10 Cof,

wplieie v -prionto. construction che secondary;contamment and_ Ieak detecuon system for the
HLW Vitrifi catlon \ e :

640(4)(b) through (t)‘an&‘WAc 173:303- 640(3)(a)“‘1'n accordance vm;h WAC 173-303-
‘ :-:‘-"680 and WAC 173-303 :806(4)(DD)]; PR LRk

meﬂlodology) and typical design’ detaﬂs for the support of the secondary containment



e =1 AN L I W

33 10350

1015 bifv.

ix: '«""-A; detaﬂed descnptmm of how HL.W: Vltnﬁcatlon System demgn prowdes access for.s

. | tion {.10.C.9.1
. _prlor to msmllatlon crf c_aach sub-system as ‘identified in Péfmit Table TIL.10.J. A,

Permif Number: WAT890008967
Class T Modification to Revision 8
Expiration Date: September 27, 2004
Page 235 of 3

system ‘This: mformatmn shall' will dettionistrate the foundation-will be capable of .

R provrdmg support to thc. secondary containment system; ‘résistance to pressure gradlents

__ capable of preventing faifuré due to settlement,
3*—‘640(4)(0)(11)3 m=“accordance w1th WAC 173-303-

A description of maten als and eqmpmen used to provide cortosion pro cotion for

'extemal metal compb ents 11_; contact w1th soﬂ mcludmg factors affechng the potenhal

ontamment for. the HLW\Vlmﬁcanon System
73-3 03 640(3)(0) ine accordance with WAC

173-303 806(4)(1)(v)], o Ry

: spec1ﬁed _beiow for mcorporatlon mto Operatmg Umt 10

o will mcIude as app]ﬂcable, but nof Ihited to; teview of such mformatlon described below
- Informatxon (drawmgs speCLﬁcatlons

etc. ).already included in Operating Unit 10,

4

The IQRPE Reports shiall will be consistent

©. with the mformatlon separately‘ﬁ' Gvided in ii: through xii! below and the IQRPE Report

specified in Permit Condition II10:1.5.5 [WAC 173-303-640(3)(a), in accordance with
WAC 173-303-680(2) and WAC 173-303-806(4)(1)(D);

led in the report by’ reference and Should- o

X
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Permit Number: WA78900608967

Class I Modification to Revision 8
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I.10.J.5.c.it; - Design drawings [General Airangement Drawings in plan and cross section, Process
'« Flow Diagrams, Piping and. Instrumentation Diagrams (mcludmg pressure conirol
! systems) Mechamcal Drawmgs and'

demgn detaﬂs to support thé §
i spe fi catxon, non-

supportmg prolected‘operatlonal capablhty (G & WESP pro_]ected removél eﬁicmucy for
et individual métals; halogens; particulatesy et ‘con Uit

e vt costandards specxﬁedeérmﬂ , ,
) accordance with WAE: 1733 03\

1. 1._0,-.-7;5.-0"'.iV~‘T Adescnptzon of materials and

LT

for corrosmn [WAC 7
8 and WAC 173

L.10.3.5.¢.vi:

Mass and energy balaﬁoe b
the Piping and Instrumentatior
;;_:-assumpnons aﬂd fOIqulaS _' 3¢

IM.10.3.57c.viii:

_ecbrmnendatmns for ] pr _‘Venﬁon/mu‘lﬁhizatloﬁ of the pbténtlal 1mpact, and
. frequency of the bypass‘e nt um:L e :




36

mL10.35dj.

TME10.)5.6 J’s ¢ [WAQ 173:303:640(3)(a); in accordanée with WAC 173-303 680(2) and

} ;..“1-73;"303440(3)(11), (c)a

" 173-303-640(5)(€), in a},cordance'wﬁh'w
SO

Y mcluded in Operatmg Umt 10 Append:x 10 0 of this Penmt, may be mcluded in the. "
3 d

Permif Number: WA78%0008967
Class T0 Medification to Revision 8
Expiration Date: September 27, 2004
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Liss Operatmg pr ocedures

173—303-806(4)(1)(1)(3)

mformatlon described below. Information (drawirigs, SPGCLﬁCatIOIlS ‘tc.) already

| 1 ro
I w ind the IQRPE Reports spec1ﬁed in. Permiit Condltlons 1L.10: J 5 b and

WAC 173-303- 806(4)([)(1)(A) through (B)];

it - De51gn draw:ngs {Process Flow Dlagrams Piping and Insn'umentanon Dlagrams

..+ (including pressuié control'systems); and specifications; and other information spec1f1c to
. . eqiuipinént (these drawings should include all eqmpment such as pipes; valves, fittings,

N
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pumps, instruments, etc.)] [WAC 173-303-640(3)(a);
: 680(2) and WAC 173-3 03—806(4)(i)(i)§é)} tlgoug?
II.10.J.5.d.1ii. Sub-system equipment design criteria (re AT
and load combinations, materials of construction, and anaIySm/demgn methodology) and

typical design details for the support 6f the sub—system equipinent: fWAC 173-303-
640(3)(a) and WAC 173-303-640(3)(f), in accordance with WAC 173-303-680 and WAC
173~303 806(4)(1)(1)(B)]

-in accordanée with WAC 173-303-

"‘xtemal thetal components if’ contact w1th soxI and Wa‘ter mcludmg factors affecting the!/,
“ “poteitial for ebrrosion [WAE 173-303-640(3)(a i ir cé W1th WAC 173-
303- 680(2) and WAC 173-303 806(4)(1)(1)(A)] j e

ch sub—system (e g physmal and:?:
: “-640(3)( ), i accordance with WAC.

IL.10.5.dvi.

for in orporatlon into the
[W CLI —303-640(3)(é ;.m.-accordance with' WAC 173-303-
| 680(2), WAC 173-303- 806(4)(1)(1)(A) through (B), and WAC 173:303:806(4)D()];

I 102Y.5.d vii: “Subsystem;sub-gystenret ¢ em instrunient control Togic
¢ narTativ iption (6lg:; ] ”cﬁpnons of fail-safe

-S06(4)D(B) ind WAC 173:

m descriptions

'&!cécnptmns) for incorporation irito ? : 173-_303-680, _
WAC 173 0

IL.10.J3.5.d # &ontrol, and dofcctlon,systcm msmmlentatlon for the HLW

3V1tnﬁcat10n System as 1dent3ﬁed in: Pemut ‘Tables 11:10..C."and IIL:10.T; F., 4 detailed
£ descnpnon of how:the process momtormg, control; and leak detectlon system
instrurentation-will be ifistalled'and tested [W. 173-303- 640(3)(c) through (e), WAC
40 173-303-640(4)(b) and (c); WAC 173-303 806 )(c v1)5 a.nd WAC 173-303—
B06(4XDH(IH(B)L; ‘ :

10.10.J.5.d xi - Mass and energy balance for pro_]ected normal operaﬁng conditions: used in developing.
s wei the Piping'and Instruniénttion Diagrams and Process Flow Diagranis; including .
S assumpttons ‘and formulasuséd to compléte the mass afid enérgy balance, so thatthey can
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« o be mdependently venﬁed, for incorporation. into the’ Administrative Record [WAC-173-

S A -303 680(2), WAC 173303 806(4)(1)(1)(B), and WAC 173—303 806(4)(1)(v)], _

IL10.5.5.dxi th 10 th accumulation of

_ _hydrogen gas levels above the lower explosive limit into’ thé Administrative Record '
=303 806(4){1)(1)(A) and WAC 173 303 806(4)(1)(v)]

1.10.0.5 d‘.&éiil

M.10.5.5e: 5 E

descnptlons f pro
‘The sche(iule must

‘ er 'relevant factors [WAC 173-303-
‘ BHOOB) .

Ieak detecuon systént is operated so
secondary cqntemment structure or

0103 .S.e.ii.

¥ . _17 3-303-
640(4)(c)(iii)]. Deteqwtlon of a Jeak of at least 0.1 gallons per hour within twenty-four
" (24) hours is 'defined s beitig able'to detect a Teak within twenty=four (24) hours. Any

i except:lons to this criteria must be approved by Ecology in accordance with WAC 173-
: 805(4)(1)(1)03)

. | system within twenty four (24) hour§ tWAC 173-303- 806(4)(1)(1)(B)]

80 (4)(1)(1)0'3)
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1 IOE10.1.5.ev. : Description of procedures for investigation and repair of the BLW-Vitrification System

2 - [WAC: 173—303—640(6) and- WAC, 173~303-640(7)(e) and (t), in aocordance with WAC

3 .

4

5

6

7 hon sub—systems

8 5 for mai - gmtable and reactlve and moompatlble

9 dangerous and/or mlxed waste‘as spemﬁed in accordangc with WAC:173:303-640(9) and
10 (10), in accordance with WAC 173-303-680 and WAC: 173-303- 806(4)(1)(1)(B)
11 ML 10.3:5.euviii:: A descnptlon of the trackmg system used to trackdangerous and/or mlxed waste -
12
13

14
15
16
17
18

19 .
20
21
22 <
23
24
25
26
27
28 o
29
30 :
31 _ “
32 ) designated’in Pefmmit Condmons ]II 101.5.b. -, Cu and d
33 e e system; as hsteclm column I IRA LT
34 tiealow
35 : ,
36 TLI0JF5E " Onehundred
37 U waste n'the he or review and receive approvaI
38 AT for me ) Oper; pondix of this Permit, a Demonstration
39 Tést Plaid for the FIEW Vitrification Systerm fo demonstrate that the HLW Vitrification

40 Systems meets the performance standards specified in Permit Condition IIL.10.J.1.b. In
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. ordérto inCorporate the Demonstratrorx Test Platr for the: HL.W- Vltnﬁcatlon System into
" - Operating Unit: 10, Appendix 10:15, Permrt Condition I1:10.C.2.¢. process will be

- followed: Thée Demonstration Test Plan sha}lﬂmclude but not be limited to, the
following information. The Demonstration Test Plan shiall will also be consistent with

itio IILlOJSb,‘g,d ande.,.

M10.C3ey. mdml()CIl 3§appr by ‘and cor ent with the -

schedule described in .peratmg Unit: 10; Appendlx 1.0 of this Permiit. The

ion M1.10.1.5. Lxvi,, in addition to being

szt .mll be mcorporated by

imrnrnnmfed info Oneratmz UIII

Permit Number: WA7890008967
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Expiration Date: September 27, 2004
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TL10.J.1.

I.10.J.1.a.

M0 K12 T

For purposes cf Perm1t S'ectlon 1]] 10 J where reference is made to WAC 173—303 640
the following substitutions apply: substltunng the terms “PEW V1tnﬁcauon System for

equipment,” and “sub- s*ystem(s) or sub- system equipment of a HLW Vitrification
System™ for component(s) inaccord} with WAC 173 303 680

1. 10.10.1.1.h.General Conditions Durmg Shakedown, Demcnsia‘atlcn 'I‘est, and Post-
Demonstration Test for HL'W Vitrification System -~

Construction and Mamtenance [WAC 173 303 640 m accordance w1th WAC 173-303-
680(2) and (3) and WAC 173—303-340] R

4 apprevedfmodlﬁed pursuant to Permlt Condmon 11.10.J.5.)

as specrﬁed in Penmt (‘ondmon 011031, J.1. and Operating Unit 10; Chisipter 4.0 of this
).1.1] 10. 15 and 0_._17 ofthlsPenmt,

)
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A description of how the sufrogate feeds are to be introduced for the demonstration. This

description’ should clearly identify the differences and justify how any of differences
. “would impact the sm:rogate: feed. mttoductlon as representatlve of how mlxed waste feeds

oo will be mtroduced
A detmled engm er

t6d Téméval efﬁclency for
s mdzvxdual metals halogens partlculates;. etc. ) and comphance w1th performance

D ‘Proces:s EngmeenngDescnptmns _ | . “

vy RRIERNE

mass and energy balances
. P e o bl e .

chemical tolerances o quip ipn fi '
curves), - :

‘;n‘*

operatmg param

]]IlOJIb

elthél; conﬁrmmg the Perm:ttees o "
0 correct standards listed i in e

. .)andIlI 10. 09f toupdate Perxmt
’ghroughI{{Kblx I[[Kem
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1 Operatmg Unit 10; Append:x 10 0.to reflect the addition of an oxygen momtor and
2 -« the correction of the standards to seven: percent (7%) oxygen.. . .- B
3 a111p1ing and
4 ( ‘ d, 1 and monitoring
5 f(equency, an pl K als cludmg, but not ‘
6 ';7.:111m1tedt0'~ w e i e i peniiian Sty : B g
7 ary st nple ‘should be
8 included within the main body of thé démonstration fest plan, which réferences an
9 : - appendix to the plan that would mclude for each samplmg tram (1) detaﬂed sample i
10 _ ,
11
12
14 e oGy isifiiction choicés of clean—up procedures or whether addﬂ:lonal clean-up
15 procedm'es will be mcorporated Whether pretest surveys of- labotatory validation
16 o work will be performed, enhan e,ments in to a accommodate high. moisture
17 . ontent in roposed al ,1th:the basis for the
{2 Mire:
19 amplmg methods
20 plan, which
21 ) detall_ed sample
22
23
24
25 tioi
26 procedures w111 be incorporateds whether pretest surveys i laboraxory validation h
27 k will be pedormed, ete.) and What  is being proposed along with the basis for rthe.
28 ' .

29  II0.J51iwil. A detaﬂed test schedule for each condmon for which the' demonstratlon testis planned

30 \mcludmg projected date(s), duration, ‘qua.nuty of dangerous waste to be fed, and other

32 IL 10 J 5. f viii. A detaﬂed test protowl including, for each fest condmon the ranges of feed-rate for each
"33 feed system, and all other relevant parameters that may affect the ability of the HLW

34 Vitrification System to meet performance standards spemﬁed in Penmt Condmon

35 - 1L103.1b;

36 WL 10 J. 5 f ix, A detaﬂed description of planned operatmg Gonditions for each demonstration test

37 RS including q > for shaked Wi, demonstratton test, post-

39

40

1
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IIL10.J.5.£x.  The test conditions proposed must demonstrate meeting the performance, standards
specified in Permit Condition I11:10.J.1.b. with the simultaneous ~operation of the melter .

at capacity and input from the HLW Vrmficatlon Vessel Ventilation System at capacity

nr.i0.J.5 fx1 A detaﬂed descrlpnon of procedures for start—up and shutdowu of waste ‘feed and
a]functlon mcIudmg off-normal and

MET0T 5 5%, ."gDocumen ation _]ustlﬁfmg & duration of thé condltlomng:requlred to ensure the HLW -

tlon‘ system

III IO K F to mclude' Farr el

':H

_ -gas treannent system

Vitrification System had achleved steady state operatlons under Demonstratlon Test -

mslmmeuts and momtors as listed on Perm1t Tables IM1.10.J. C III 10.3: F I1.10. K C, and

EaaN
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*

calibration, and corrective action to be taken for instruments found to be s1gmﬁcantly
out of callbratlon (eg., mcreasmg ﬁequency of cahbratlon instrument replacement,
o etc.).

quulpment i1, trume-nt control Ioglc narratlve de cmptlon (e g., soﬁware functlonal
i d

m.l’o._r.s.f.xvu.
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Table IIL.10.J.A - HLW Vitrification System Description

Sub-system Deseription

Sub-system
Designation

| Engineering

Description (Drawing

Narrative Description,
Tables, and Figures,

Nos., Specification
. Nos., etc.),
HER 24590-HELW
MSSIFTPO00L
-PER-F-04-0001
-3¥D-HER-0006+
~-MSNIFFRO00L
| —M6-HER-POOO2
-PER-J-04-0001
HLW-Melter Process System HMP RESERVED
{Comprised of the following; : :
HLW Melter 1/2_-HMP-MLTR-00001/2) :
HLW-Glass-Product-Systema-Melter1 - R RESERMVED
Meiter Offgas Treatment Process HOP | RESERVED Section_4.1ji4.3;Figuf§s 4A-1,
System {Comprised of the following; 24590 LW - 4A-4,4A-27; Table 4-14
=3YD-HOP-00001 S
Offgas Film Cooler - Melter IQ;I:IQE M35-V17T-P0002
EQQR-OOOOMZ } : =M5-V17T-P20002

-M6-HIMP-P0002
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Tables, ‘and’ Flgure "

Section 4.1.4.3; Table 4-5 &
;!;gglg 4-14, Figures 4A-1, 4A-

5-V17T-
-M6-HOP-P0001
-MG‘HOP-PZOOOL,, BET T (U RETE RN
MKD-HOP-P0016
' MK-HOP-POOONOI
-MK-HOP-P0001002
MK-HOP-P0001003
-MK-HOP-P0001004
~MYD-HOR-BRRLS
~MVD-HOPR-ROOLIS
N1D-HOP-P0010

SCB- 00001/2 Me}tefs—l—&%)
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Nos; Speclficatlon
,Nu_s., ete) ot

Melter Offgas Treatmen «Process

' System (Comprised of the following:

"'Wet Electrostatic Prec1p1tator—MeIter 1&
HOP-WESP-00001
HOP-WESP-00002)

=P1-POLT-POO0S

i | 24590-WTP-3

MEKEQ-TP00L

Melter Offgas Ti‘eatment Process

System (Comprised of the iollgWing;

High Efﬁclency Particulate A1r (HEPA
Filters <Meltefs:1-& 2+ =
-HOP-HEPA-00001A718
-HOP-HEPA-00002A/2B
—HOBHEPA-GOM2A/R
-HOP-HEPA-00007A/7B
-HOE—HEPA-OOOOSA] 8B

. 24590-HLW

:MELII_EQOM
-M5- 000
-M6-H©P POOI :
—MG;HOP-PZOOIO
-MAD-HOP-P0011

MAD-HOP-P0QI3

-MAD-HOP-POO14

-MAD-HOP-P0016

Section 4.1.4.3; Figures 4A-1,
4A-4, 4A-29; Table 4-14
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NarrativeDescri tmn s
Tables, and F!gure '

| Nes. Speclficatmn '
1 Nos., ete)-

1 :MAD-HOP-P0017
| 2110

24590-HLW -

| -M5-V17T-P0060
| M5-V17T-P20004
M6-HOP-PO003;:
-M6-HOP-P20003
~-MVD-HOP-P0015
-MVD-HOP-P0016
-N1D-HOP-P)003

-P1-PO1T-P0002

24590-WTP-3PS-

Melter Offgas Treatment Process

: ‘Section 4.1.4.3; Figures 4A-1, |
Systm@@%%

CAA _:r.u} 20, Tabl“‘i 14

Actwated Carbon Adsorber HOP—ADB
00001 A/1B/2A28)

i

| Melter.Offga 'Iffe:itment:;Broqess .
' .Systemwi;lggxi_%@w&g;

: High Efficiency Mist Ehmmators Melte
- 1/2 (HOP-HEME-000014/ 1B/2A/2B)

-M6-I—IOP-P0009
-M6—I—IOP—P20009

-MV-HOP-P0002001
MV-HOB:P0002002
MV HOP-P000200 ;
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Sub-system-Descriptio

C Englneel‘lng

"Nos; Speclf' catlon

Nos., etc.)

Narrative:Descriptions
Tables, and Figu:fes

-_N,_ID-HOR-POOM
-P1-POIT-POO02

Melter Offgas Treatment Process
System M@M&

SCQ-0000 1/4) Elggateg on"Catalyst Skid!
OP-SCO-00002 and HOP-SCO-0000,

7 'Thermal -Catalyti almedatlon Umt—HQg ‘

| 24590-HLW :
) .Mg.vu'r-ggggg
00

PP
_M6-HOP-P20008

| “MKD-HOP-POgIS

B -HOP-P0020

| NID-HOP-P0004

-P1-PO1T-PO002
24590-WTP-3PS-

4A-4

-Section4.14.3; Flgures 4A-1,
4A-20; Table4-14

‘MBTV-TPO0 1 :

| NIDJIOP-P0004
-NID-HOP-P000S

-P1-POIT-PODD2,
24590-WTP-3PS--

Sectlon 4:1.4.3; Flgures 4A-1,

-MS-V 1 'TI -P0004

14,
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"'Engmeermg
D o

Nos., etc.)

‘-'Speclﬁcatlon

Tables. and Figures

LAt LR L e U R e

Melter Oifgas Treatmen;l‘rocess ,

“System AMAM&
Melter—% Sllver Mordemte Colunm (HO

'24590-w 3
“3PS-MBTO-TP001
_MS5-V17T-P0004

| -M5-V17T-P20004

-M6-HOP-PO(08

| M6-HOR-P20003

1 M6-HOP-P20008. .

" MKD-HOP-PO0T4 ™~
“MKD-HOP-P0017

-NID-HOP-PQOGG

Section 4.1.4.3; Figures 4A-1,
4454725 Tablo 4-14
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' Sub-sy steni-Des¢ription

s ,Nos., efc.). ..

“Description EDmW:ngI

Nes,, Speclﬁcatlon

Tables, and Figures

Melter Offgas Treatment Process
System LMM&

Preheaters Eleeme—Heatefs-HOP-HTR-
| 00002A/1B, HOP-HTR-00005A/5B

24590 HLW
EY T

iT-

1 L

Section 4.1.4.3; Figures 4A-1, |-

AAZ xr1 F’T—'Pnnn"

-M35-V17T-P20003

MG-HOP-P0010

6-

_sMED-

- 24590-HLW
M5 }[]7T—EQQQ4

-Y1

- _6.:'
-M

' -P
P-P

0010

4A-4-4A-29; Table 4-14

004 -

-MED-HOP-P0012

-MED-HOP-P0017

N1D-HOP-P0(7

-P1-POIT-PO002 - -

Melter Offgas Treatment Precess
System (Comprised of the- Ql}gg’J:ngi

Booster MFMM-HQP-FAN
00001A/1B/1C, MA-HOP-FAN-
00009AJ9B/9C] _ o

24590-HIW.
M5-V17T-P0004
.MQ..:Q ZT.QQ()Q&
=M6-HOP-PG003
-M6-HOP-PX

-MAD-HOP-P0018.. .| . .
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: Nos., Speclficatlon
. Nos., etc ) -

TabiesandFl TS

_ : | _ MACS-TP004
. Sta ion - - - HOP 24590-HLW

00SA/B/ OP-FAN-000010A/B/C

'L 1—5_1 IIII_POQQQ . _1 1Y
-M3-V17T-P 4

-M6-HQE PQQ 08

P1-POIT-PO005
24500-WTP-3BS.

Section 4 1 4 3; Fxgures 4A-1

Melter Offgas Treatment Proc;ess
System (Comprised of the fo

HLW Stack)

AA-4-4A29
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npiiteering.: Narrative:Description;:
-Dgseriptioii (Drawing | Tables, and Figures.
.Nos., Specification - ~
A Nosiete) @ . '

“Sub-systemDescription:
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Sump/Floor - Maxxmum Sump | - . Swmp . | . - Second:
" Drain LD#& Capacity Dlmensmns (feet) & .Contginment
Room Location (gallons) & Materials of He:ght (mch ‘Volume (gallons)
o Construction '

RESERVED “RESERVED

Ty
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shell Jea

~ . defection .

B

v —T

TBD

IBD | 1IBD

z

1BD

TBD

]
:

refractory

tegge’i‘atug-,
East wall, -3

E

E
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1D | IEQGHT:| 1BD TBD

IBD | - IE2337, IBD AIBD
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2338

=
]

|

k:

Melter 2
refiactory

2

TRaLTL
2341

: 24590-HLW-
M6-HMP-
P2014

Melter 2

refractory
femperature,

West wall, |

TR 2343

TT-2342, Tl

2342

IBD

Meltor 2

efracto

-te; pomrmeill

TH2343. 1L
2343

18D

>%.
=th

1

IBD
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5

B

24590-HLW-
M6-HMP-
E2014

B

2343

E

24500-HLW-

TE-2346, T1-

2346

E

"@ e

[ SR

TE-0920A,

T1-0920A

TT-0920A, | -

B

=
<

|

P0004

E

E

0004

E

-0920C

TI-0920C

~TT-0921A, |- -

E
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z

24590-HL.W- | Melter 1 : JE-920D, | - IBD |
M6-HMP- plentim et | TI0920D
P0004 temperature,

24590-1L.W- Melter 2
- P2004 emperaiure

E
E
g
2

24590-HIL,W- Melter 2 IBD
P2004 | tempomaiurs, |

IBD - IBD IBD

E

24590-HLW- | Melter 2 TBD TE-2920C. TBD TBD
M6-HMP- plenum T1-2920C :

_45_:__; Melter2 | TBD TE-2920D, “TBD.
M6-HMP- plenum TI-2920D

1590-HLW- | Molter 1 IBD | IY-0920,TL | IBD “TBD TBD
M6-HMP- plenum : 0920 .

]

:

SRR YY) TBD | IX2920.1%| 18D
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vt

. 2920

1390-HLW- | Melier TBD | LIOLLE|  IBD

Mil‘/l___l’; glass pool DI-2132

=

IBb | IBD b | IBD
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P0003

24590-HLW-

e

Melter 1 East |

canisterdevel

8D -

P2008

48D

. LI-2816, L1- |

SIGAL LI

24590-HLW-
M6-HMP-
P2008

Melter 2 East .

canisterlevel

JABD L

RESERVED

"RESERVED |

RESERVED |
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1 Table ]II.IO.J.D. — Maximum Fee d—rates to HLW Vitrification System (RESERVEI))

2
Shakedown 2 and Demonstrahon
3
4
5
6
7
8
Setpoults During .
‘-:~Shakedown ¥ and " Shakedown 2 and -
e Demonstratlon
i Demonstratmn Test
-9
10

11
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~_approved by Ecology, including the following: The HEW Vi

“the following substitutions apply:
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TR r im0 ieda g EowRK e PR Ly e ey -::1::\:.3'-*:' s

HLW Vltnﬁcatmn System Long Term Mlscellaneous Thermal Treatment Unit

eference is mad WAC 173-303- 640

_ ,,terms “I—ILW Vitrification System”, for -
“tank system(s),” “sub-system(s)” for ‘tank(s),” “sub- system equlpment” for “ancﬂlmy :
equipment,” and “sub-system(s) or sub-system equipment of a HEW Vitrification .~ ;
System™ for “component(s),” in accordance Wlth WAC 173—3 03-680:

Requxrements For HLW Vlmﬁoatton System Begmnmg Normal Operatlon _ |

Prior to commencmg normal operations provided in Penmt Section IL10.K, all -
requirements in Permit Section ITL10.J shall will have been met by the Permittees andh_._

Demonstration Test results and the révised Final Risk Assessment provided for in Permit
Conditions IIL.10.C.11.c. or d. and Permit Section IIL.10.J IO.J shalt will have been evaluated” g

- and approved by Ecology, ‘Permit Tables L:10.K.D- and F; as approved/modlﬁed

pursuant to Permit Condition I1.10..5, shat will have been completed, submitted and
approved pursuant to Permit Condition 111.10.J.3.dv. and Pern:ut Table IL10.K.E, as
approved/modified pursuant to Permit Condition TI.10.J.5, shalt wil] bave been

completed, submitted and approved pursuant to Pern:ut Conditions I1.10.C.11.c. or d.

IH.IO.Ktl.g. g R

. ‘ DI_ 10K lta'i‘: i

.System as speclﬁed in Perrmt CondmohI]I 10K.1 Operatmg Unit 10 Chapter 4.0 of

this Permiit, and Operatmg Unit 10, Appendloes 10.1 through 10.17 of this Penmt, as
~approved pursuant to Pen:mt COIldltIOIlS TIE:10.J:5:a: through drand OL.10.T.5.F

EL10K.1.al.

O1.10:K.1 4 i

The Permittees shall will maintain, the design and constructlon of all contamment systems |
for the HLW Vitrification Systemas specified in Operating Unit 10, Chapter 4.0 of this -
Permit, and Operating Unit 10, Appendices 10.2 and 10.4 through 10.14 of tlus Perm1t, as

approved pursuant to Permit Conditions [11.10.1.5. a. through d. '

Modifications t6-approved demgn, plans ‘and. speelﬁcatmns jirg Operatmg Unit 10;.0f this
Penmt, for the I—I[,W'VltrlﬁcaUOn System.; shaE mll be allowecl iny in accordance with -

) engmeer‘ ind dex_lt oon-osmn expert; mdegendent, quahﬁed mstallatlon mspector' o
installation inspector; etc. ) use the following statement or equivalent pursuant to Permit

) “I (Insert Name) have (choose one or more ¢
: revxewed, and/or certified) a po '

Condmon OL10.C.10:;

P
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HLW V1tr1ﬁcat10n system components (e g.;the ventmg piping, etc. ), as'required by the::

of those individuals mxnedlately respons1ble for obtaiiiing the mfdfmaﬁon, I believe that
;i thie information: is trug; atcurate; 4nd ¢omplete;: L any aware. that there are significant !
B penalhes for submltung, false mform atioh, mcludmg th poss1b1ﬁty of ﬁne and

other materials in the HLW Vrtnﬁcat(on System if these substances could cause the sub-
System. subfsystem eqmpment, or the containment system to rupture leak, corrode}_ or
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i

{r.10. K.l axi.: The. Permlttees shall: mll operaie the HEW: Vitrification: System to- preVent spills and
-t overflows using the descnptmn of controls and practlces as réquired undér WAC 173-
303-640(5)(b) descnbed in: Perm1t Condition I.10.C:5, and Operating Unit 10,
d pursuant to P rmit Condition I11.10.1.5.e.
‘31680(2) and (3), WAC-173-

]II 10.K: 1 ‘a.xii. For routmely non—acce551ble HLW _Vltnﬁca’uon System sub—systems as spemﬁed in :
- Operatinig Unit.10; Chapter'4.0 of this. Pérmit; as’ updated putsusnt t6 Permit Condition Vi

I]I 10 1.5. Ko vi., the Permlttees shaﬁ will mark all routmely fion-accessible HLW
igns to 1dent1fy the waste .

S

: as while waste is
AC 173-303-

 Unit 10, Appendix 10.18 of this Permif, ; ‘pursuant to Per;
IIL10.1.5.c.v. [WAC 173-303-640(4)(b)(0), WAC 173-303-640( )(e)(l)(C), and WAC
‘ "-173~303 640(6) maccordance Wl\.:'::W 73_ = 80(2) and (3), “WAC 173-303- '

iy

secondary contaimment systern must be either repaued or closed in accordance with
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‘approved/modified piirstiant to P
Tnispection Schedule specified in. Op
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.- Permit Condition IIL10.K: T.a.xvii:E [WAC 173-303- 640(7)e) and (f) and WAC 173
~303: 640(8), i acoordamce with: WAC 173-303-680(

dices 104, 10.5,10.7,

HI 10 KB as a provedfmod1ﬁed pursﬁantto Permit

‘‘‘‘‘

Vitrification System su b—sy ,

eratmg Unit 10; Chapter 6.0 of this Permit, as
approved pursuant to Permit Conditions I1.10.].5.e.i. and XE10;C.5:c., and take the

.. Tollowing actions if a leak or sp111 of dangerous aid/or mixed waste is detected in these ., ‘ ;

73 07 ) inl accotdance

C. Remove the dangerous andfor mixed nt area in accordance
‘with WAC 173-303-680(2) and (3}, as’ ecified in' WAC 173:303-640(7)(b). The
- dangerous and/or mixed waste removed. from containpent areas.of the HLW
Vitrification System shall will be, at a minimum, managed as mixed waste.
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D. Ifthe cause. of the rcleasc Was a spﬂl that has not damaged the mtegnty of the HLW

; Sy ,
WAC 173-303- 640(7)(6)(1) ina AC 173.303-680, and
110,:€ hcpfe 11 0 of th1$ Permlt, as approved pursuant to

- within twenty-four (24) hours of discovery. The notification shaﬂ_mll rovide the
+ . information in'A; B, and: €; listed below:; The Pérmittees shall will prov1dc Ecology with
© @ written: demonstratlon within’ seven: (7) busmess day's; 1dent1fymg ‘at a minimom [WAC
173- 303v640(4)(c)(1v) and WAC 173—303—640(7)(b)(n) m accordance with WAC 173-

B Mcasurcs melemcntcd to ensure contmued protectlon of human health and the
- enviromments: ST LT A S

C. Current actions being taken to remove liqu'ids from sécondary containmcnt.
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. OL10X.1bi

shaﬁgl_ll be mamm:me. azid operatcd atall times’ 111 a'mabiier §0 ds s to minimize the

ket 0.2 madk prat:

303-630(2)L;

sets Procedures for ensunng

) s from the HII ificafion System sk
‘;'(ng)/dscm [40 CFR §63 1203(b)(1), in‘accordanice with WAC 173-




00 ~1 Qv Wh W N

€. Based on the nbtification and. any addltlonal inform

;. The emission lmnts specified in Pérmit. Co
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w

nr.10. K.l.b.v.. Mercury emissions from the HLW' Vltuﬁcaimn System shalt will not exceed 45 pg/dsem?

-303

{40 CFR §63 1203 (b)(z) in accordance with WA€:173

, a8 approvéd pu ,.
the Penmttees shaﬂ mll perform the following actions [WAC 1733
and WAC 173-303- 815(2)(b)(11)] _ .

‘ o'Ecology W1th1n lﬁéén (15) days of the c
emlssmn rate(s), and

provide, in writing, direction to the Permittees to stop dangerous and/or mixed waste
»+.'feed to the HLW- Vifrification’ System-and/or to!submit a revised Demonstration- ‘Test:
‘Plan as‘a permit modl_ﬁcatlon ‘purstiant to Pefmit Conditions IIE. 10.C2.e. and £, or

‘M1.10.CJ.g. The revised Demonstration Test Plan must mclude substantlve changes
;.0 prevent failure from, reoccurring. . o

tions I IO_K 1 b i through X. above sha!&
mll be met for the HLW Vitrification System by limifing feed rates as specified in Permit
. Tables TIL10.K.D and 1110, K.F as approved/modified pursuantt P rm:lt Condition

]IIIO S'F‘and]]IIOJ3dv comphancé tho 2l Tt

Iy
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Condition I 10.K. Ec: (&xcept as specified if Perm1t Condmon I[I 19. K.l Jbxiil), and
compliance with Permit Condition Ik 10.K.1.b.xd:s _

I}I 10 K.1.bxi.. Treatment. sffectivenesy, and operatingratés for dangerotis and/or mixed Waste

management unlts contuned'mithe:HLW Bﬁ' it not included in Permit Table -
_t Condltlon ]]I 10 J 5 shall will be as

| Pem:ut, as approved pui 0. , 10:10,
permit condmon, Opeﬂtmg Umt 10; Appendlx 6. 2] shall mll be superceded by
' 't_Condmon ]I[ 10. C 11 C: Or d.

G Te Uiy dperformance standards identified i
A < Howéver; if it is determined that during B
the eﬁ'e.ctwe penod of 1thls Penmt that comphance with the dperating ¢onditions in Permit -

, ith the perforgnance .

HI 10K.1.ciii. The Permittees shal jzall o_peraie the! AWFCO systems; sPecrﬁed i Permit Table
.10 K F as approved!modlﬁed pﬁlrsuant 1o Permit, Condltlons IlI 10 J.5 and HL.J.3.d.v.,
r oé —Out 1 3 ang
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' V_i_ﬁiﬁeation System when'all iﬁs‘tmm;mfs- sgeeiﬁed,gn‘l’_elmit Table DL.10.LE for
measuring the monitored pararieters fails or exceeds its span value, =+

I 10 K.1.c.iv.. The Permittees shall will operate the AWFCO &ystems; spetified in Permit Table - - "
HI.10.K.F; as approved/modified pufsuant to Permiit Conditions II:10.J.5 and MLI3.d.v.,

.to automatically. cuf—oﬁf and/or‘lock ut th gerous and/or mixed iwaste feed to the

of the: I-ILW Vltnficatlon System is

A The parameter(s) that deviated from the s _t—pomb(s) if Penmt Table ]]I 10.K. F '

‘B. The magmtude dates and: dutation of the de ations;

occurrences of the dev1at10ns

B Correctlve measures taken to m lmlze

TE.10. K 1.c.viii.If greater than thirty (3 0 dangerous and/ or mixed Wasts feed cut—oft‘ combmed to the
- v HLW Vitrification Systemn occur due to deyiations from Permit Table IE10.K.F, as

‘. approvedfmodzﬁed pursuant to Permit, Con I.10..5 and ML J3. d.v., within a

- thirty (30) day period; the Permittees shall will ub:mt the. wntten report requ:tred to be

submitted pursua_nt to Permit Condition IIL10.K.1.c.vii. to Ecology, on the first business
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o g day following the thirty- ﬁrst excéedence. These dangérous and/or mixed waste feed cut- .-

w00 offs to the HLW Vitrificatiori: Systern, whether atitomatically or manually activated, are
counted if the spemﬁed set-points dre! “ewated ftom whilef dangerous and/or mixed waste

nt:mue 10, be processed in the HLW Vitrification System A cascade.

25 17 fs

rt-off parameiiér

10K .1Lox.

TL10K.1.exi
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0¥ 10K:-1.d.4. ~ The Permittees shatt will inspéct the HEW-Vitrificatioh Syster-in accordance with the
b anhy Inspectlon Schedulcs in Operatmg Umt 10 Chapter 6 0 of ﬂns- Pern:ut, as. modlﬁed in

xﬁed in Operating
_C_fondztlon

’670(6), WAC 173-

TM10K Le. - Momtormg Requlrements [WAC 173-303-670(5), WAC 17 _
. 173-303-680(3)]

:*303—670(7) and" WAG: 173—303 807(2) inaccordance: w1th W '

]]IlOKle1

TL10.K.Le i Th

R Part 63:’ aﬁd dperatmg Unit 10
1t AO':Permlt Condmon 11.10.1.5.f, and

M.10.K.1.eiv.

ot e Lt

III.IO.K.I.f.l

IL19

'IhePenmtteesshaHmll ating record the dat e, and, .
duration of all automatic waste feed cut-offs and/or lockouts, incliding the triggering. o
parameters, reason for the deviation, and recurrence of the incident. The Permittees shall

TL10.K.1.£ii.
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- 'mg alst'record all mcldents of AWFCO system function failures, mcludmg the
¢orrective measurestaken to corfect the‘condition that caused the failure.

IL.10.K.Lb.i.

‘Dioxin and Furan Emission Testing

eto-de 1at1 f:fromPermltTableI[[ 10.K.F, as
-IlIlOJS and TIL.107.3.d.v.

03}6’16(5)4%\&(: 173-303-
AC 173-303-680(2) and (3]

op pur uatit to Pérmit Section

sting of the HLW
““Normal Operating

Eeology fdf‘?ﬁﬁré%l’ a Dioxin and Furan
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-Condition: ML 10.K:1.b.ivi; ds specified in Operating Unit 10, Appendix 10.15
of this Permit (as approved pursuant to Permit Condition 1.10.J.3.d. and in

danc ith I1.10.K.1.b.xii and]]Il{}'KIcm),‘a;xjﬂ'hel‘dmthmthe

‘ - defined as: the sum of the rollmg average values recorded ver the previous
oMY s twelve. (12) months divided by the nifmber. of; rolling averagés recorded

‘ during that time. ‘The average vahie shall will not includé calibration data,

; malflmctlon data, and_dataﬁobtamed when not processmg dangerous and/or

mlxed Waste, and

) >) months dwlded‘
‘The average

value sha&l_mll not include. da

and/or mixed waste.

For purposes of ﬂ]lS pem:u OI%dltlon, the “Pr evmusly Approved Demo Gl i3
Test Pl"’ 078 deﬁn ed 1o iicludé the Deirlonstratiof T sstrati

AT

tmgdata :collect_ed pursuant to
17D 0.K.1.h.i.A and C to Ecology -
The P i’ﬁuttees shallmll submlt to Ecology the
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- Ycomplete test reporl w1thm ninety (90) calendar days of completlon of the testing.
- The test reporis shall mll be certified as specified in WAC 173-303-807(8), in

r testing result: collected pursuant to the DFETPs in accordance
tions I 10.K.1h.i A and C she W,_thatone or more of the

n System were not met
the follomng actions:

fi;epoxt of the investigation
discovery of riot meeting the

lays- of d1scovery of not meeting the
‘u’pportmg amode of operauon

performance standard(s) de
-where all performance standar
the exceptlon of Pernnt Con

v Suby ' thirrone: hundred and tWenty (120) days of dlscovery of
not meetmg the performance standard(s) a rensed Demonstratlon Test Plan
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«Permit Conditions IIL.10.C:11.c: or d.; is exceeded for HLW. V1tr1ﬁcai10n System
durmg the crmssmn test, the: Perm1ttces shﬂzll Sﬂll perform the follovnng actlonS'

: 1. Verbally notlfy Ecclo gy within twenty.four (24) hours OF the discovery of
exceedmg thet ennssmn rate(s) as: spec1ﬁed i Penmt Cond1t1on LE21;

_e that the increased
sion impact from one or more
time, and/or investigate the
* ‘cause and impact of the exceedence ‘and submit a report of the investigation
ﬁndlngs to. Ecology: within fiffeen (15) da 'of this discovery of exceeding

dditiona mformatlon, Ecology may
i the erm1ttees to stop dangerous

-for approval the “Prewously
i modlﬁcatton in accordance

45

0 x_i_jed pursuant to Pemut

"‘fmlxed waste feed-rate, and
1ed in Permlt Table I]I 10.KF

and vii., and non-organic emissions, as

specified in Pcrxmt Table IL10X X. E as specifi ied in Operating Unit 10,
" i Appendix 10.15 of this Permit (as approvcd pursuant to Permit Conditions

on Permit Table ]II 10.K.F. The averagc . vahie is deﬁned as the sum of the
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-« rolling average values recorded over the previous twelve (12) months divided
<. 5 by the number-of rolling averages ) recorded during that time. - The average
; value shall will not include calibration data, malfimction data, and data
‘ixed Waste, and

-'f)révmus twelve (12) months and the sef-point
' ]I_[.lO K_D as. approved/mod1ﬁed pursuant to

SR e T
P A

Y

> ery 1xty (60) months from the
c OF “W1thm sncty (60) days of the newly

” fconstlment ]Jsted in Pe;
+ - Permit Conditions [T:1 i

- Vitrification Systeni durmg the”

--:?follomng actions:’ et

' d and I 10.C 'l.l'c ‘ord:;is'exceeded for HLW
sion test, th_e Per;mttees shall will perform the
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B Verbally potify Ecology ‘within twenty-four (24) hours of the discovery of
exceedmg the emission rate(s) as spec1ﬁed in. Penmt Condition I.E.21;

Do setod constitulTits; "’xpected to be emitted at the same time, and/or investigate the
catise and 11npact of the _exc_:eedence and sublmt areport of the mvestlgatlon

| _ﬁ___‘and!ormlﬁd waste, feed% the HIL.W. Viirificatior
o as'a permit modlﬁcanon pursuant to Permit -
2L 10.C. 2.1 i The rewsed Demonstratlon

\ reoccm'rmg reﬂect:mg perfo )

-of the ext;ercn?e range of normal condlﬁons and mclude revisions to Perm1t

at one or more of the
K.1 b., wi . __thlthe exception of

d olo gy by the Penmttees pursuant to
1 through 4 above, and any additional

s e I Wntmg, direction to the
-Perm:ttees to stop. ‘dangerous ;-,mlxed waste feed to the HLW

Vitrification System and/or amend the modé of operation the Permittees are
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1 ~- allowed o continue; ‘opérations prior to Ecology approval of the revised
2 : ést Plai pursuant to Peimmit Condition IL10.K.1hiiF.6.

3 tWenty (120) days of discovery of
4 vised Demonstration Test Plan -
5. ication pursuant to Permit
6. onstration Test Plan must
7 m reoccurring reflecting
8 ' perfozmance under opcraimg & diti tative of the extreme range
9 oo of normal C ondm" ns, and i olude rewsxons to Pérmit Tables IL.10.K.D and

10

11

12

13

i4

15

16

17

18 0 nstfate performance standards as

19 and'ix.; and emissions as specified on

- 20 1antfo:

21

2

23

24

25 dangerous and/or mixed waste feed-rate, and

26 i gd on Pern:ut Table

27

28

20

30 .

31°

33 _x11 and OL10.K.1.c.xi. are

4 : 4 :

35 rmit Table IL10.K.F. The’

36 i‘h‘ siim'of all rollmg average values recorded

37 2ymonths divided by the mumber of rolling

38 " The dvérage value shall will not include

39 d'data obtained when not processing

40 : '

41 2. Feed-rate of metals, ash, and chlorine/chloride are held within the range of

A2 o the average value over the previous twelve (12) months and the set-point
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.value specified on Perinit- Table I0:10.X.D; as dpproved/modified pursuant to’

-~ Permif Conditions DL 10.3:3:d 3:d;-and I0:10:C:11.c. or d. Feed-rate of organics
., asmeasured by TOC are held within the range of the ‘average value over the .

vy B s - For purposes of this penmt Condmon, the fPrevmusly Approved
Demonstration Test Plan” is defined to include the Demonstratlon Test Plan
approved pursuant to Permiit Condxtlon 111 10 J 5 f .

111A to EdoIogy upon
icology the complete
the.testing. The test

mode was demonstratcd v
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Based on the mformatxon prowded to Ecolo gy by the Penmttees pursuan to
Permit Conditions IIL 10.K.1L.hjiiD.1 through 4 above, and any additional *
infor‘fi’iationl, Ecology may submit p;ogjg;, in writing, direction to the’
Permittees to stop danigerous and/or mixed waste feed to the HLW -
Vlmﬁcatiom System’and/or amend the mode of operation the Perm1ttees e
allowed to continue operahons prior to Ecology approval of the rev1sed
Demonstrauon Test Plan, pursuant to Pernnt Condnmn IL10.K.1.jii. D 6:

Subn:nt to Ecology within one hundred and twenty (120) days of d1scovery of
not meetmgr the perfonnance standard(s) a rev1sed Démonstration Test Plan
requestmg approval fo retest as a permit modlﬁcatlon pursuant to Permit
Conditions IL10.C.2 ¢ and £. The revised. Demonstratmn Test Plan must
: mcludc substantive changes to prevent faxlure from reoccurrmg reflecting
performanc e under operatmg oondmons ropresentatwe of the extreme range

E If any oalculanons or testing results show that any emission raie for any constituent
11sted ifi Petinit Table ML10K E. a5 approved/modlﬁed pursuant to Penmt Condition
]I[ 10 C.llec. ord 1sﬂexceeded for, ' issi

emissions fmpact is off set by-decre ;wt from one or more
. _constituents expected to be. emiited at the s and/or mvesngatc the
cause and impact of the exceedence of the emission rate(s) and submit a
report of the mvesuganon findings to Ecology within, fifteen (1 5) days of the
dlscovery of the exceodence of the enns's rate(s d

¢ on Ecology may
. .submzt Mg, in wnhng, du-ectlon to the Permittees o stop dangerous
and/or mixed waste feed to the I—ILW Vittification System andfor to submit a
. revised Demonsration Test Plan as a'permit modification pursuant to Permit
- Conditions IL.10.C.2%. and £, or [10.C2.g. The revised Demonstration
Test Plan must include substantfve to prevent failure from ,
reoccTing reﬂectmg performance operatmg conditions representative
of the extreme range ¢ 6f normal condi and mclude revisions to Permit
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Subsystem_

Sub-system Description - =7 - 7
i Des1gnatmn

- ORPHSea031

FCLR-00001/2)

rised of the fi lh ying
HLW Melter 1/2 - - -
HEW GlassProduct-System-Melterl o : : .
Melter Offgas Treatment Process HOP RESBERVED. © Section 4.1.4.3; Figures 4A-1, 4A~4, 4A-27; Table 4-1
| System (Comprised of the following: 24590-HLW
Offgas Film Cooler - Melter 1/2_-[IOP- -M3-V17T-P0002
M3-V17T.P20002
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Melter Qffgas Treatment Process

Systemgggm' ed of ;];g fgllggg g! It

HLW Submerged Bed Scrubbers - 7 .

#Condensate Collection-Vessels ~HOP-
- SCB-00001/2 - Me}tesﬁ-l-&—z-)

HOP

" 24500-HLW -

Section 4.1.4.3; Table 4-5 & Table 4-14, Figures 4A-1, 4A-4;
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Melter Offgas Treatment Process HOP S'ecti(.)n 4.1.4.3; Figures 4A-1, 4A-4:-4A-28- Table 4-14 —

System (Comprised of the following:

Wet Electrostatic Prec1p1tator-Me1ter 1&2

HOP-WESP-00001
HOP-WESP-00002)
Melter Offgas Treatment Process HOP Section 4.1.4.3; Figures 4A-1, 4A4;4A—29; I'able 4-14

System {Comprised of the following:

High Efficiency Particulate Air (HEPA)
Filters Melters 1 &2 -
~HOP-HEPA-1A/1B
~-HOP-HEPA-00007A/7B
-HOP-HEPA-00008A/8B

-HOP-HERA-00013A/B)

f

W

Section 4.14.3; Figures 4A-1, 4A-As 429, Table 4-14

- Melter Offgas Treatment Process - _ HOP . '



System
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00001A/1B/2A/2B)

HI i B

Melter Offgas Treatment Process

Activated Carbon Adsorber HOP-ADBR- L

HOP

System (Comprised, of the following:

High Efficiency Mist Eliminaforé - Melters
- 1/2 -HOP-HEME-00001A/1B/2A/2B)

Melter Offgas Treatment Process

HOP

Section 4.14.3; Figures A1, AA, AAI8; Table 4147 1 |

| Thermal Catalytical Oxidation Unit-EIQP-
- 1N [ ‘Cal i
-SC0-00002 and FIOP-SCO-0000

Section 4.143; Figures 4A-1, 4A-4, 4A20; Table 4-14

I T
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Melter Offgas Treatment Process

System (Comprised of the following:;

NOx Selective Catalytical Reduction Unit-
OP-SCR-000 located on Catalyst

. HOP

Skids HOP-SCO-00002:and HOP:SCQ= -+~~~

000037y

Section 4.1.4.3; Figures 4A-1, 4A-4;4A-29; Table 4-14

Skid Preheaters -HX-00001
OP-HX-000 on Ca ids
0-00002 a OP-SCO-00003

HOP

HOP

Section 4.1.4.3.0- T,

4-14; Fi 4A-1,4A-4, 4A.
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Melter.Offgas Treatment]?rocess
System mu%@mgﬁ

Melter-1 Silver Mordenite Column HOP-
ABS-00002, Melter2 Silver Mordenite
Column-HOP-ABS-00003)

T THOP

"“Section4.1,4.3; Figutes 4A-1, 4A-4;

0: Tablg 4-14... 1

Melter Offgas Treatment Process
System (Comprised o tho bifowlng:

'c' ulate Ajr P:r
Preheaters Eleetric-Heaters-HOP-HTR-
OOOOZAJ' 1B, HOP-HTR—OOOOSA/SB

HOP:

Section 4.1.4.3; Figures 4A-1, 4A-4;-4A-29; Table 4-14

Melter'Offgas Treatment Process
System
‘ T f the foliowing:

Prehesiters HOP-HX-00002/4)

“HOP

-I\/IED-HOP-POOIZ

-MED-HOP-P0017

-Pl-EOlmmZ

Section 4.1.4.3; Figures 4A-1, 4A-4;4A-29; Table 4-14

it
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Melter Offgas Treatment Process.

System (Comprised of the following:

| Booster Extraction Fans-MA-HOP-FAN-
{ 00001A/1B/1C, MA-HOP-FAN-
00009A/9B/9C]

" Sectiond,1:4.3; Figures A-T, #A-4-4A-25 Tabled:14, |,

ac acti S~ -FAN-
00008A/B/C OP- -0000 /

HOP

Melter Offgas Treatment Process
System (Compri f llowing: -

HLW Stack)

HOP

Section 4.1.4.3; Figures 4A-1,4A-4~,—4-A~29 Table 4-14

~—

“Section 4.1.4.3; Figures 4A-1, #A-A4A25

PV W |
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Electric (PJV-HTR-00002)

High Efficiency Particulate A
| (HEPA)Filters .
Primary (PIV —I-IBPA—00004A)-

gh Duiuu:ﬂcy Partic .lla*‘n Air ¥y prrq — System}
Standby Primary (PJV-HEPA-00004B)

ngh Efficiency Particulate Air Filters "
Secondary (PIV-HERA000054)’

Hl ‘ Efﬁcmncy Particulate All‘ Filters -
Standby Secondary (PIV-HEPA-00005B))

24590 HLW

¥

a. Requrements pertaining to the tanks in
HOL10.E.

Boester Fans (PJV-FAN-000024/B)) Pulsedet | - -3YD-PIV-00001
| Ventilation MS5-V17T-P0005
Froatment -M6-PIV-P0002
System) -P1-POIT-P000S
24590-WTP-3PS-
MACS-TP004

n & SBS Condensate Receiver Vessels are specified in Permit Secion
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 Table IL10.K.B - HLW Vitrification System Second

Sump/Floor Drain LD.# Maximum Sump ngineering Description
& Room Location ' " Capacity i (Drawing Nos.,
T e o ‘(g‘éll‘é'h’_sj . pecification Nos,, etc.) -
RESERVED ‘ RESERVED : RESERVED‘-;-.*;;

Table II.10.K.C - HLW Vitrification System Process and Leéak Detection System Instrurients 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’ : : SN IR | "Method No.
P&ID) Detection (Tag No.) . COER T T aind Range
) Instrument ; ‘

RESERVED RESERVED | RESERVED RESERVED: RESERVED - REéERVED  RESERVED | RESERVED | RESERVED

LU et
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11

12
13
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Table INL.10.K.D - Maximum Feed-rates to HLW Vitrification System (RESERVED)

Normal Operation

Description of Waste:

Dangerous and/or mixed waste Feed
Rate

- AshFeed Rate

Total Chlorine/Chloride Feed Rate

Total Metal.f‘ee:d—rates

Table 1110 K.E- HLW Vitrification System Estimated Emission Rates (RESERVED)

Chemicals

CAS Number

Emission Rates
(grams /second)

TABLE ITL1).K.F - HLW‘Vitri_ﬁcation S_y’stem Waste Feed Cut-off Parameters*® I(RESERVED)

Sub-system
Pesignation

Instrument Tag
Number

Parameter
Description

Set-}:oints Duaring
Normal Operation

*A ‘conﬁnﬁous monitoring system shall will be used as defined in Permit Section I1.10.C.1.

"Meximum, Feed-rate shall will be set based onnot éxce,edin_g_, any of the constituent (e:g., metals, ash, and
chlorine/chloride) feed limits specified on Table IT.10.K.D. of this Permit




AWM o~

Process Information

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

51-4-i




WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant |

1 Contents

2 Chapter 4.0 Process INnformation.....cccerresrsrrssesrnssrsnosssssssssssssssnsssssnsssnsssssnsoss i

3 4.1 PROCESS DESCRIPTION ...

4 1.1 PLOCESS OVEIVIEW oot e ea et et eenemtebese e s ereas st ataa e s be et estememamessaneasesemeaseteensnmens

5 .12 PretreatMent PLANL.........ocouoveveveeeectesemesinsesese e s besssbes e sensnsessesssnsessssasbesesssesbasessenmsnnsssnrenes

6 413 LAW VIHICHION ¢ovvviuiieiisiescescieis it csesssssasetesesessssesasensssssssssssabasasesessesesssasebesbsssasasasssssasssmmen

7 4.1.4  HLW VIAICAtion PIaNt ..o ssssssss s s sssis s s snsesssasans

8 4.1.5  ANAlytical LaDOTAIOTY «.vuceeerrrerareeererersssssrsveseresensesmseresensesessesensaseresssersssseresenss

9 4.1.6  Balance of Facilities (BOF) .ouervmvevvererereeresssneenns erevserenasreraressasar e A ersrsar et ebener st s ree s rnen
10 42 WASTE MANAGEMENT UNITS 181
11 421 CONAIDETS D17 ieemrrrrrereins i sresesesersss s msssrassssasasmsasersnsssssassasesesesasasasesmsasesmessssssesmsnsrsraserens 181
12 422 TanK SYSIEMIS [D=2].vemeuveeeemieirersrreisreieemeesssesssasssssssssssesesetasasasesassssssssssssnssesasesssesssssssmssasasssans 199
13 423  LAW and HLW Miscellaneous Uﬂ&TreLenilLSggtgm [WAC 173-303-680 and
14 WAC 173-303-806(4)D)]-ecrrrrrrevrrrrroenn oo seesreresseneerein 218
15 424  Containment BUIldINES ... ..coivirerviieriiiritiaeccaesese st ssesesssts e bes s esssassessssssassnssssssssesnsaasssains 227
16 43 OTHER WASTE MANAGEMENT UNITS 279
17 43,1 WaSte PIles [ID-3]iuruevrcmimisiorerarseeesecesese e sssses s et sansemanssse s snanses st ssss s s s st esnansns s 280
18 432  Surface IMpoundments [Dod] ..ooceecueeececeieeceeeeeeee et eeeeaeeememes e e seseasaeses s s s sessnmsnemssaseenasen 280
19 433 I0CINETALOTS [D-5] oottt ittt bbb tssssssssss st b sessssnsesesessssssssssessessnsnssnsnssssnssnssernsss 280
20 434 Landfills [ID-6]...cciiriiiiriieresiceresessssessssssssssatasssssesssssssesessasssssssssesssssnssessssesssassssnseeess 280
21 435 Land Treatment [D-7] .. ..o e e s e bbbt st st sene s 280
22 4.3.6  Air Emissions CORTOL [D-8] . crrverssrnvsssnsnssssnsnssesiesssssssinssssnsiessnssevassssnsssssssens 250
23 437 Waste Minimization [D-9]... e rsassnnsrne s 280
24 4.3.8  Groundwater Monitoring for Land Based Umts [D 10] ........................................................ 281
25 4.3.9  Functional Design ReQUITETNENES ... oot e e e s e e e eme e e 281
26
27  Chapter 4.0 Process Information.........ceevsnscsicnssssnsssrsssssessaes sesassensasesesssnsssasrsnsasesasassssavassansones |
28 4.1 PROCESS DESCRIPTION 4
29 411 PTOCESS OVEIVIBW o.voeeeieiteeeie i cieeteteteteees e e te s s seam et et eeesessmemsmssssssssnsessasassssessseesmemsnmenennsnsans 4
30 L e B U3 €= 04 1 g O 3
31 413 LAW VIHIIICALON .ottt ettt e ctrsems s et as et bnss bbbt snss s s s ebebsass b b bababesis 77
32 414 HLW VHIICAHON PLANL ..o.ieiieceecceceeteeeetesese s s tesastest s e sassssessasasess s sassasassenansessssans 123
33 415  ANAIYECA] LADOTALOIY ..oouviecveeeeeteicaceeeeeereescaeasts s srssssasaseasssesessessssasesesesassassaresssssessessesesens 170
34 4,16  Balance of Facilities (BOTF) ....cccocicieereiriinrrsccsreseresersessssssesesesssasassssasessssassnsasmsasssnasesasres 179
35 4.2 WASTE MANAGEMENT UNITS 181
36 42,1 COMAINELS [D-17 e eieieeecteeeeeceeee i sseee s rsrenssssresnsssssesnssssaserssssesasiessssasssnseseransssnsasesesassnens 181
37 422 Tank SYSTEMS [D-2] .cccvierrrmrrrreerereseesesessssseressrsseressrssasassesessssserssessasassessesessosssassasssaressesascas 199
38 42.3  LAW and OIL.W Miscellaneous UnitTreatment Sub-Systems [WAC 173-303-680 and
39 WAC 173-303-806{4)(1)]. .o eveerrrreererarnseesaeaaeeeee e steeseeeasaeesanennmrseeanes suseesemssnns SO 218
490 424  Containment BUIIAIMES .. .ccocociiriicieiiisisiicieteetesssss e s sseses s ssnsns e sessasssresssssessesesssssassarasasases 227
41 4.3 OTHER WASTE MANAGEMENT UNITS 279
42 43,1 WaSte PIIES [D-3]uiuiccerrereirivnrrnrnsessssssessssesesssses esmsseasaras seasasasmsmmem e tecant st stssasesseseasmeasasaseres 280
43 432 Surface TMPoundmMents [D=4] ... oo reeee st st rmee sttt st bbb sos 280
44 433 INCINETALOTS [I1-5] et v e ettt bt es e s s et s st st sas s e s b aesssase s berebassnsasressannanas 280
45 A34  LANGRLES [D-6]reeooresesseoeseeseeeesessseeesesseseseseesssesesesesseseessesesmesesseresseresesesasresessareeres s 280
46 43,5  Land Treatment [D-7] cccuieisusieceeeercretierereiessssessssssssessssss e mssssassses et simsessstessssssassasasmsmmsasasos 280
47 43.6  Air Emissions COmIol [D-8] ..occveiervivreriricrricrmsssnsrencacosesasessasas st asesssassanssesessememsssensassencecs 280
48 437 Waste MinTMIzation [D=9] ......couieiiceieieeceeeeeeeeeece et etess s s emces st bt emassesa e s ssassssaasasasessaen 280
49 43.8  Groundwater Monitoring for Land-Based Units [D-10]..cccurvoeeeecrerererrcrereececceeeencememvens 281

51-4-ii



OO0 1 N L W=

et pemd ek el ek s Remd b
OO0 =1 Oy R RN e O

[N S
M= O

NN
[ N S ¥

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

" 439  Functional DesighRe"(j[uifémént's‘.'.................’..’f.“'..”.f.‘.'i.’i‘ﬁl.."..i.’i‘.L...'.'..'.'.;.L.'L....;';...”.'.‘.’f.‘..‘f‘.'.’.’f."f‘f.;‘.‘..@.‘.";:Q.281" o

Tables

Table 4-2 Container Storage Areas SUMINATY ...cieeeecssersssssesssosssesssserssosassssessssssrss 51-4-177

Table 4-3  Pretreatment Plant Tank SYStEINS ..ccvireresneessseseresessssssesssesesssonssssnessensanss 51-4-178
Table 4-4 LAW Vitrification Plant Tank Systems ' A 51-4-181
Table 4-5 HLW Vitrification Plant Tank SysStems ......ninccicninccsnscsissassasseas 51-4-182
Table 4-6 Analytical Laboratory Tank SyStems.... e cccinnnricicemncsassssenssssnsssesses 51-4-183
Table 4-7 Analytical Laboratory SUmPS ......ciinnincniennennssinssscssassoss 51-4-184
Table 4-8 Pretreatment Plant SUmPS ..ceceeeeicrrerecsersesserssssanessessressssssessssssessansess 51-4-184
Table 49  LAW Vitrification PIADE SUMPS.....ee..eeoseesesersessmessssessssssessesesssnssersesnenns 51-4-185
Table 4-10 HLW Vitrification Plant SUmMPS ...ccccecercrnncsinsssnssssssessssssesesssasens 51-4-185
Table 4-11  Secondary Containment in Cells and Caves in the WTP.......... R 51-4-186
Table 4-12  Containment Buildings Summary ..., 51-4-191
Table 4-13  Categorization of Piping ...cc.ceceeecsencssscssecsssosesssseserssassssnssssnasses S 51-4-193
Appendices
Appendix 4A Figures and Drawings ..........sesserseesens cevsreresserass reeennsaennmsensanes 51-4A-1
Supplement I e S 51-S1-i

51-4-iii




WA 7890008967, Afttachment 51
Hanford Tank Waste Treatment and Immobilization Plant

4.0 PROCESS INFORMATION

4.1 PROCESS DESCRIPTION

Mixed waste is managed by the Hanford Tank Waste Treatment and Immobilization
t{W using tanks, containment buildings, container storage areas, and
~ miscellaneous unit sgm&_Mrs_md_lmergggigns of the black cells and hot cell
walls are lmed w1th stamless steel for secondary containment. Black cells and hot cells
will be & e d sump or sumps for leak detection. Liquids are
removed from the black cell sumps by steam ejectors.
The pretreatme tfac itv uses tanlg systems. miscellaneous unit systems (defined in

it), and containment buildings to prepare waste

vitrification facility uses miscellaneous tge@ggt @g sy_nggatq_ﬁ_aQﬁ_e:@u,l,gmgm

efined in Chapter 10, Secti .10.J and [11.10.K 1 it), tank systems.
containment buildings, and container stora e_alr_e_as_tQJLi_ri
and a container storage area are used at the analvti borator B). Container
storage is used in the balance of facilities ( BOF) fgr w_a§1e management activities. These
waste management activities are discusse lowing sections.

4.1.1 Process Overview

: : aPlant WTP will store and treat
waste feed from the Hanford Slte double shell tank (DST) system in the pretreatment
plant. The pretreatment plant will separate the waste into two feed streams for the

@Wﬁeﬁ%—aﬂhgh-aeﬁ%&y%&ﬁe{% LAW and HLW metters. 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:

o 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.

51-4-4
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e 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 mects 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
composed-of residuesfrom separated from the solids and classified as envelope A, B,

or C waste, and+The 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 and stainless steel canisters for THL W
and placed in permitted treatment, storage, and/or disposal (TSD) facilities.

Secondary waste streams (e.g., radioaetive-and dangerous and mixed solid waste,
nonradioactive and nondangerous liquid effluents, and-radieactive mixed waste and
dangerous liquid effluents) will be characterized and recycled into the treatment process,
transported to permitted treatment, storage, and/or disposal (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 process-atthe 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 BOF). The following discussion presents an overview of these waste treatment
processes and BOE balance of facilities systems at the WTP. Figure 4A-1 presents a
simplified process flow figare 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 the waste feed and
remove cesium, technetium, strontium, TRU compounds, and entrained solids. The
waste feed will also be processed through ultrafiltration to separate the solids.

51-4-5
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There will be three types of waste management units in the pretreatment plant, as
follows:
»—(Container-storage-areas
e Storage-and-treatment Tank systems
s Containment buildings
- Miscellaneous unit systems

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

ec nda containment is provided as require iscellaneous
ug;t §1 ems Qagagggg dangerous or mixed waste. S_QQO_IJ_CIQ.I_'X (;tham_ent_msls_ts_of
either stainless steel liner or protective coating. Tal 4~ vides i ati
econdary containment. Figure 4A-2 and 4A-02A implified proce
diagrams of the pretreatment processes.
LAW Vitrification

The LAW vitrification plant will house the vitrification systems for production of the
ILAW. EeurThree types of waste management units will be located in the LAW
vitrification plant, as follows:

o —Contatner storage-area
o Storage-and-treatmenttlank svstems
e Containment buildings

e Miscellaneous treatment unit d=A-W-melter) 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 will-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.

‘miscellaneous umt sub-systems and equipment managing dangerous or mixed waste.

ists of either stainless steel liner rotective coat

51-4-6




WA 7890008967 Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

Turtherinformationregarding seea
fe}easemfam?s—aﬁééeseﬂpaef&eﬁsmp—typesﬁfe{eaﬂdﬂ&&e&e&% M
provides information on secondary containment. Figure 4A-3 presents a simplified
process flow diagram of the LAW vitrification treatment processes.

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

o Treatmenttank-systems
s Containment buildings
+ Miscellaneous treatment vnit sub-systems and equipment

The HLW vitrification plant will be constructed of reinforced concrete and structural
steelwork. The below-grade portion of the building structure wiltbe-of 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 remforced concrete mat
foundatlon Jr“he-eelrl—aﬁd—eave—ﬂen and-ap -

tainless steel liner or rumxac%&w@gvm
containment. Figure 4A-4 presents a simplified process flow diagram of the HLW
vitrification treatment processes.
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either stainle ee liner rotective coating, Table 4-11 vides information on
ndarv containment.

Balance of Facilities BOF
The BO¥ balance of facilities will includes;by-definition; support systems and utilities

required for the waste treatment processes within feurmainprecess-areas the
{pretreatment, LAW vitrification, HLW vitrification, and the analytical laboratory)}. The

BOF balance of facilities support systems and utilities wilt 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
lass former reagent system (GFR) that supplies glass former reagent e LAW and
HLW vitrification facilities. Regulated waste management units within the balance of
facilities BOF include the HEW-eut-ef-service spent melter storage area-the LA W-out-of
service-meller-storage-area facility and the nonradioactive dangerous waste storage

arca.and-the-centralwastestoragefacilit-

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:

e Receive waste feeds from the Hanford Site DST system

e Separate cesium, strontium, technetium, and TRU radionuclides from the waste feeds
e Segregate solids into the HLLW feed stream

¢ Concentrate the separated radionuclides for incorporation into the HLW feed stream
e Adjust the concentration of the waste for vitrification

e Collect and monitor liquid effluents

e 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.

Cionred A NTESER he—simplified-How oure-fo o VL ._;"-4 o o L

simplified-flow-of primaryproeesssystemzand-tLhe following figures found in Appendix
4A and drawings, found in_ViLA‘ZSMQ_Eﬁé_’L1 Dangerous Waste Portion of the Hanford

Facility Resource Conservati rv. et Permit for the Treatment, Stor nd

Disposal of Dangerous Waste (DWP), Appeﬂérx—Au:aszh,m_n_% 51, Appendix 8, provide

additional detail for the pretreatment plant:

o Simplified-process-flowfrgures for proeessinformation the WTP
51-4-8
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» SimplifiedpProcess flow figures and drawings for process information

e Typical system figures depicting main features for each regulated system

o Simplified-gGeneral arrangement figures and drawings showing locations of
regulated equipment and-asseeiated-tanlks

¢  Waste management area figures showing plant locations to be permitted

Vessels in black cells are designed for a 40-year life, and are of welded stainless stecl
construction, The black cells in the pretreatment facility are located adjacent to the hot
QL_EQ,MM&_MMMME_M&@QM&Q
black cells to the hot cell.These hydraulic conriections are used to cascade fluid flow
between cells in the gygmjiza‘t_thggﬂ_gc_;ﬂg condary ggga;nmg@;ge volume is
exceeded by the contents of a sing 1 in th liguid
g@s_mm&ﬂmumg@gm@umw lgg portions of the
black cells and hot cell walls are partially lined with stainles §§ &g! g; f_zeggnda_ig

containment. This §ggggg% containment will ha 3 iquid
t0_a low-point sump within each black cell. Black cells and hot cells gg_.t ggll;g I be equipped
MWM%&? ting 1 MM%@L

Liquid level in t Is will L and ned within | | hig}
mwe ulated WT M}M@M&M&
%M%mm&we %@thr
rovided i ble IL10.G.C.

At times, internal ggggn;@_malm_g_czf vessel ir ent
M;Vwb&mﬁzﬂm@&@%@ﬁ
systems will be able to introduce water, caustic solution, or acid, The stainless steel lined
me&

Instrumentation, alarms, controls, and interlocks will be provided for the tank systems
and miscellaneous freatment systems to indicate or prevent the following conditions, as
— : :
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verfilling: Plant items are protected against overfilling by liquid level indication
high level instrumentation interlocks to shut fe ces, and process control
tem control functions backed u ard wir i equired,
f containment: Plant items are protected against containment bv liquid
evel indication, and CESS C 1 tem _control and ala; cti a

required, including shut off of feed sources. Each plant item that manages liguid
mixed or dangerous waste is provided with secondarv containment. Sumps associated

with the management of liquid mixed or erous waste are provided with liquid
level instrumentation and an ejector or pump to € e sump as needed.
Inadvertent transfer ids: em s¢ ial operations are pri

interlocked to prevent inadvertent transfers at the wrong time or to the wrong location.

A_m;&guangms_teatmgnu t

ixi ction: Tank svst instrumented r;q&&um_ﬂ_m

in-b!enl—-rve ilute hvdrogen generated throu diolvsis.

Loss of process function: tem vessels using reverse flow diverters inc rated

dual reverse flow diverter svstem redundancy into the design to prevent loss of
rocess function and to maintain appropriate liquid levels in vessels if one of the

reverse flow diverters should fail.

Qverheatine: Temperature regulation with chilled water is provided for those plant
items where heat mav be generated due to radiolysis. Chilled water lines will be

monitored for contamination.

Overpressurization: Relief is provided by use of rupture disks.

Vacuum in vessels: Relief is provided through the PVP system during transfer of
waste out of vessels.

Loss of air flow: The ventilation svstem creates a pressure ient which causes air
t w through engine tes from_an area of lower contamination potential to an

area of higher contamination potential.

dition to level control, te re ssure may be monitored for tank system

ms in some cases. Additional information m

41.2.1 Waste Feed Receipt Process (FRP) System

Fi

re 4A-5 presents a simplified proc ow di ¢ waste feed receipt proce
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The main components of the FRP system are:

s Waste transfer lines

Waste Feed Receipt Vessels (FRP-VSI-000024/B/C/D)

Vessel inlet and outlet valve headers

. M@&M@mﬁmﬂi@m

. a; li ipment

O—Fewaﬁﬁeee%ﬁ%ssé&%%%%%m
! ]l . ® l - ] , - ! i. - | 1 .] - ﬁ

edint aste Fee ipt Vessels is batch-transferred forward for processing to
either the FEP svstem or 10 the Ultrafiltration Proc tem. F
also has the capability to return stored waste to the DST system.

W&MWM
using i o i

FRP system design features include:
o Capability to pressure-test both the inner and o

51-4-11
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* er line leak detecti tem for integrity indication during transfer
Transfer line flushing and draining capability

e Instrumentation for monitoring vessel liquid level

e Vessel vent to the Pretreatment Veggel Vent Process (PVP)System

¢ Forced air u_re_an pas C

» Internal pulse jet mix JMs) for olld uspe and slusTy mixin

*
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4.1.2.2 Wasté Feed Evaporation Proc.ess (FEP) System

Process g F @g ggggggg! The prlrnary process functlon of the FEP I@nks_an_@msg_ellall_eg_us
umt §xgem45_mgmmg&aﬂgst_§ams_m afe-te—reeewe—was:be—&em Fl@—aﬁd

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:

002 A-and VHO02B = 5 3 5
overhead-condensers
. .
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tem

Waste Feed Evaporator Feed Vessels
LAW Feed Evaggratg; Condensate Vessel
Vessel outlet valve headers

Pui iping. and inst ntation for waste tran

51-4-14
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7A/B) for managin
Evaporator Egeg Veggel @l! Qg g makeup mode while the alternate vessel is feeding
El!e eva[g;grgtg;;; gg;ns_,
The design features of the FEP ey vw

* Internal pulse jet mixers for solids suspension
* Instrumentation for monitoring vessel liquid level

hvdrogen gas buildup

™y !!QQ ggg !;‘gg i!ggb'gg gggg@;‘_ﬁ

e Transfer flow rate indication and transfer volume totalizer

¢ Remote sampling capability off the discharge of the transfer pumps
. Mimgm&ummﬂum
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TheFEPW te feed eva; ra r trains can ted indepe tly or at the same @i

P. -0 e rced c rculal unit eratin der vac to reduce the

operating temperature. Recirculation pumps maintain a high flow rate from the Waste

Feed Evaporator Separator Vessels (FEP-SEP-00001A/B) 1 tg_thg:jeho;lcxs
FEP-RBLR- 1A/B). Pumps maintain a hieh flow rate : evaporation

system. The pumps transfer the waste through the } R_eb_QLﬁ_S_and_hagk into the Waste
Feed Eva rator e arator Vessels. The recirculatin

increase the boilin: int above the temperature of the liqu the Reboiler tubes.

1s out of the Reboilers (FEP- -00001 A/B), the hyd. ic head
diminishes and evaporation occurs as the flow enters the Waste Feed Eva
eparator Vesse -SEP- 1A/B). e Hauid continues to flash and the vaj
iquid streams are se ted (liguid-vapor disengagement), The liguid stream circulates
in thi and become ¢ concentrated, while the vapor stream passes thr

demisting section to the evaporator condensers. A portion of the concentrate is also

umped from the bott, f the Waste Feed Evaporator Separator Vessels
(FEP-SEP-00001A/B) at the controlled liguid density and is discharged to Ultrafiltration
Feed Preparation Vessels (UFP-VSL-00001A/B) in the UFP svstem, or is recycled to the
FRP svstem.

The vapor stream _exiting th e Feed r Separator Vesse
FEP-SEP-0000 is condensed in a three-stage condenser system consistin

Primary Condensers (FEP-COND-00001A/B), Inter-Condensers (FEP-COND-00002A/
B). and After-Condensers (FEP-COND- 3A/B). The noncondensables exiting the

After-Condenser are routed to the PVP svstem for treatment.
Design features of the evaporator trains include:

e Operating pressure indication and control

e Differential pressure indication across the Waste I'eed Fivaporator Separator Vessels
(FEP-SEP-00001A/B) demister section

o Water spravs to the Waste Fe vaporator Separator Vessels (FEP-SEP-Q0001A/B
demister section

» Process condensate radiation monitoring and recvele ¢ ili

o Low-pressure steam supply for heating the Reboilers (FEP-RBLR- 1

e Reboilers (FEP-RBILR- 1A/B) tube leak detectjon and diversion capabilit
¢ Reboilers (FEP- R- 1 steam condensate collection

¢ Instrumentation for monitoring and control of vessel liquid level

51-4-16
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Off-specification condensate is recycled to the Waste F'eed Evaporator Feed Vessels

4.1.2.3 Ultrafiltration Process (UFP) System

M}M@M&w

The main components of the UFP tank system are:
¢ Ultrafiltration Feed Preparation Vessels UFP-VSL-00001A/B)
* Ultrafiltration Feed Vessels (UFP-VSL-00002A/B)

e Two ultrafilter trains. each containing three individual Ulirafilters
(UFP-FILT-Q0001 A/1B/2A/2B/3A/3B)

51-4-17
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¢ Associated ultr - backpulsing equipment

o Ultrafilter Permeate Vesse -VSIL- 2 C
e Pumps, piping, and ingtrhgentatign for waste transfers

Ultrafiltration is a filtration process in which the waste stream is Qgcégged axially
through the Ultrafilter: -FILT- l_B_[;ALZBJ_&A ich are undle

f permeable tubes. Solids-free lic u'_d_s ass_l:ai'_al_ ¢ permeable ultrafilter

Waste is received from the HLP, FRP, and/or the FEP systems inio the Ultrafiltration

Feed Preparation Vessels (UFP-VSL.-00001A/B) of the UFP system. The waste may be

sampled here to determine the ultrafiliration parameters. For envelgge C feeds,
chemicals are added to the Ultrafiltration Feed Preparation Ve FE-VSL ~00001A/

recipitate stri ntlum ntium and TRU _elg_mgms_c_o_lla_n_ed_mjhe_m_

The Ulirafiliration Feed aration V -VSL- feed the

trafiltrati ed essel: FP-VSI - 2A/S Whlch eed the ultrafilter
the ¢ i r i s by
ultrafiltrati de i nated a the LAW feed tream wh1ch1 then r utedt ne of
three Ultrafilter Permeate Vessels (UFP-V 2 /C). Here, the permeate i

ampled for solids breakthroush (turbidi rior to further processing, which includes
cesium and technetium removal and additional evaporation prior to LAW vitrification.

Itrafilt s (UFP-FILT- 1 /2 2 / - B The final ¢ centratedHLered

stream is transferred to the QLQ Lag Storage Vessels (HLP-VSL-00027A/B) of the HL.P
systemn and then on to the HL.W vitrification process. Permeate from solids treatment is
also collected in Ultrafilter Permeate Vessel FP-VSL- 2 t this siream is

normally routed to the plant wash ahd disposal process system (PWD) for recycle,

in operation, but cleaning reguires the ﬁl ers to be out of operation. Filter pe ance

will be monitored to determine when cleaning is required.

51-4-18
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e Heating ejectors for the Ultrafiliration Feed Preparation Vessels and the
Ultrafiltration Feed Vessels
* Emptyving ejectors for the Ultrafiltration Feed Preparation Vessels

e Sampling capabilities for the Ultrafiltration Feed Preparation Vessels, the
%MM
* Vessel wash rings for the Ultrafiltration Feed Preparation Vessels , the Ultrafiltration
' wmmwl
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ee&tame&%{%%eﬂ)whwhw&ﬂ—h%e%a&gtmereémﬁ&b&ekmfﬁhe—pfeeess
O—I:eales—wﬂ{—be-deteeted—xfra—samp—ms&umen%aﬁeﬁ

4124  HLW Lag Storage and Feed Blending Process (HLP) System

Figure 4A-8 presents a simplified process flow diagram of the HL.W Lag Storage and
Feed Blending Process (HLP) System. The HLP system receives the Envelope D slurry
from the DST system and the treated HLW slurry from the UFP system. This system
M&M&M ity for the Envelope D feed, provides lag
storage for the treated high-level waste solids slurry, and blends HL.W vitrification feed

- prior to {ransfer and subsequent processing in the HLW vitrification plant. The system
also provides for blending of separated cesium and technetium from the Cesium Nitric

. Acid Recovery Process (CNP) Svstern with the HLW feed stream prior to transfer to the
HLW vifrification plant.

e HLW Feed Receipt Vessel (HLP-VSL-00022)

e HLW Lag Storage Vessels (HLP-VSL-00027A/B)

o HLW Feed Blending Vessel (HLP-VSL-00028)

* Pumps, piping, and instrumentation for waste transfers

, A, C
w&:

the HI.W Lag §j;_gggg Vessels. The waste stored in these vessels is sampled to determine

blending and to comply with vitrification parameters of IHLW, In the HLP system.
strontium/TRU precipitate slurry is segregated from the other HL.W slurry and then

blended in the [l Feed Blending Vessel. The HLW Lag Storage Vessels are back up
vessels to the HL.W Feed Blending Vessel (HLP-VSI.-00028).
The HIL.W feed stream is routed fi: ¢ Vessels to the HLW Feed

Blending Vessel. The HL.W Ee.e.dﬁlgg ing !e§§el also receives g cesium and technetium
containing stream that has been recovered from the LAW feed stream in the waste
treatment gm@@mﬂﬁ@ﬂmﬂdﬂmm@ﬂfﬁ@ﬂm

controlled based upon the results ¢
MMMM@ ﬂblﬂﬂid.ﬂLMﬂmmﬂ@n

transferred to the HIL W vitrification plant for ijgal_tmalm@m_and_lmnmbi_ﬁnm
Alternatively, the blended HEW feed st

51-4-21
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The pri desi eature the tem are:
¢ Internal pulse jet mixers in the HLW Feed Receipt Vessel the HLW Lag Storage
Vessels, and the HLLW Feed Blending Vessel for solids suspension

e Cooling jackets on the HLW Eeg_d_&gcgigﬂemj_, the HL.W Lag Storage Vessels ,
and the HLW Feed Blending Vessel

o Passive vessel gvégi!gg routes for the HI. ﬂ Feed Receipt Vessel , the HLW Lag
torage Vessels . and the HLW Feed Blending Vessel to the Ultimate Qverflow

Vessel (PWD-VSL-00033)

. ling capabilitie the HL W Feed Receint Vessel ., the HL W 1a rage
Vessel d the HLW Feed Blending Vesse

* . Vessel w. i r the HLLW Feed Receipt Vessel |t Lag Storace Vessels
and the HLW Feed Blending Vessel

o Ventilati th passive and forced) for ¢ W Fee ceipt Vessel . the HLW

torage Vessels , and the HL.W Feed Blending Vessel
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4.1.2.5 Cesium Ion Exchange Process (CXP) System

ggl%§ ggg ;g g g ;:gg in Qg Q eferentially GXLMMW
tinses to remove residual LAW feed, elution of the cesium-loaded resin is accomplished

using dilute nitric acid. The cesium-loaded nitric acid is then routed to the Cesium Nitric
M&MW
melter,

The main components of the CXP t em are:

nns (CXP-IXC- ggggm/gm
. g sium lon Eé hange F glgggg (CXP-VSL-00001)

* Cesium Jon Exchange Caustic Rinse Collection Vessel (CXP-VSI.-00004)
. _MM

. M&Mmﬂ&m

{ - - - 4 r
cagent Vessel-CXP-VSI-00005) of the caustic rinse, Transfer of the caustic rinse is
accomplished using reverse flow diverters. The Cesiumn Reagent Vessel
(CXP-VSI-00005) is used to supply demineralized water and caustic solutions, as well as
upply n r elution,
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@gg SXMCX_MQS_@LMQ_@LELb@g gghl_mns_g CXP-IXC- QQQQ 1/

2/3/4), ive e, three of the colu ed in series t vecelurnfrm
the LAW feed s:r_@a,m, T'he three columns are _tgxmed lgad nolisl

depending on their position in the train. The fourth col e ute dre enerated and
is then placed i . e until the lead ¢ aches the desired cesi

loading. At thi int, the lead column is rotated out for elution, the lag column become

the lead, the polishing column becomes the lag, and the standby column is rotated into
the polishing position.

e concentration of cesi in the feed stream i nitored prior to and following each
Cesium Ion Exchange Column (CXP- I 1/2/3/4 en cesium is d tec ed ve
an established set poi i

of the loading cvele, eluted. and the Qs;gj)_ regener. while the other col re
laced into the loading cvcle. '

. isplace f resi feed stream in the column by rinsing with dilute
caustic solution to prevent the potential Qf gremgltatlng alummum hydroxide frgm th
v )

stic solution from the column with demineralized
water to prevent an acid-base reaction during ehition
e FElution of cesium ions with dilute nitric acid

» Displacement of residual acid from the column with demineralized water to prevent
an acid-base reaction with the caustic solution

¢ Regeneration of the resin bed with caustic soluti

After : loading and regeneration cycles, the resin is expected to lose

e (;_andJs termed “spent”. The The number of cvcles depends on LAW ced
constituents, operating temperainres, ertle f the re 1n radiati sure, and
LAW feed through

flush solution and flushed out of the column into the Spent Resin Collection and
Dewatering Process (RDP) Svstem for resin disposal. A _slurry of fresh resin is prepared

in the Cesiu esl iti P stem and then added to the column a:
ion exchange coly ed replacement
tandbv elution system i ided 1 ee tanks: one con 1 ing nitric acid, another

lemineralized v W_aj;_er and a third tank containing s ide. Each
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W&MM@

. hw&m%&
VSL-00001). the Cs IX Caustic Rinse Vessel
M@M—_@MMM@LM;
s Remote sampling capabilities on the discharge of transfer pumps.

Connection of the vessel vapor space to the Pretreatment Vessel Vent Process
PVP tem.
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4.1.2.6  Cesium Nitric Acid Recovery Process (CNP) System

MMMMS&rMWMMM
exchange system to HLP-VS1.-00028/27B for incorporation into the HIL.W melter feeds.
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The QNP svstem 1§ COmMpPOSe g of tmm@lmmequs unit sggeggz agd consists gf

the following equipment.

Tank System

» Eluate Conti c age -VSI-

e Cesium Evaporator Recovered Nitric Acid Vessel (CNP- - 4).
e  Cesium Evaporator Eluant Lute Pot (CNP-VSL-00001)

e P ipin i entation f aste transfer
Miscellane it Syste

e (Cesium Evaporator Separator Vesse -EVAP- 1
. wum_Evaporator centrate Reboiler -HX- 1
. i itric Acid Rectifier

e Cesiu aporator Pri Condenser (CNP-HX- 2
e Cesium Evaporator Seconda enser (CNP-HX-

Evaporator After-Condenser (CNP-HX-0(

High Efficiency Particulate Air Filter (CNP-HEPA-00006)

» Pumps, piping, and instrumentation for waste transfer.

During the process of regenerating the cesium ion exchange resin beds, eluate composed

of cesium-bearing nitric acid will be fed to the Cesium Evaporator Separator Vessel
P-EVAP-00001) operating under red ressure. A _closed- circulation stre

is fed from the evaporator to the steam-heated Cesinm Evapora ncentrate Reboiler
P-HX- 1) and back to the ium Evaporator Separator Vessel

(CNP-EVAP-00001).

Vapor the Cesium Evaporator Separator Vessel (CNP-EVAP- D.c e
rimaril water and nitric acid, is sent to the Cesium Evaporator Nitric Acid Rectifie
(CNP-DISTC-00001) where the nitric acid is recovered for reuse as eluant. Recovered
nitric acid is collected in the Cesium Evaporator Recovered Nitric Acid Vessel
CNP-VSI.-00004) for reuse in the elution of cesium ion exchange column resin beds.

Condensed water vapor 1s recovered from the Cesium Evaporator Prim ndenser
(CNP-HX-00002), Cesium Evaporator Secondary Condenser (CNP-HX-00003), and
Cesium Eva or After-Condenser HX-00004), and sent to the PWD system.

These condensers are water-coole ell-and-tube heat exchangers. Uncondensed va;

exiti er-condenser are routed to the PVP svstem for further treatment.

Th ium concentrated in the evaporator is routed to the HL,W Feed Blendi ssel
(HLP-VSL.-00028) for blending and incorporation into the HLW melter feed streams.

This cesium concenirate mav al ¢ stored in the Eluate Contingency Storage Vessel

(CNP-VS1.-00003), which is equipped with a cooling jacket for heat removal.
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Cesium Resin Addition Vessel (CRP-VST.-00001)

Cesium Resin Addition Air Gap Vessel (CRP-VSI.-00002)
Cesi in additi I

Text provided for informational purposes only

Cesium is removed from the LAW i ion exch: i h
——! | | useful TR - . »

imi ) ting life after whicl
e ' replaced with fresh resin.
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e i e ve ed er speci catl the ven or Iti d ul

ir erred rom the shipping ¢ _m:_ame: 1o the glgs um R esin Adghtggn Vessel

RP-VSI.- 1) with an edu 1 demineralize ft; er, the cesi
resin undergoes resin conditioni C . esin i tentranfe ed to a Cesium
Ion Exch lazm P- - 2/3/4) a; vity flow,

ere i ium Resin Addition Air Gap Vessel (CRP-VSL - ), located on
lu wncomers to the Cesium Ton Exchange Colu XP-IXC- 1/2/3/4) in the
resin addition valve bulge. The function of the Cesi esin Addition Air Gap Vessel

P-VSL- is to prevent back-flow of potentiallv contamin as, resi

iquid, caused bv a leaky or misaligned valve, from feeding back into the Cesium Resin
ddition Vessel (CRP-VSL-00002). In the unlikely event of back-flow into the Cesium

Resin Addition Air Gap Vessel (CRP-VSE.-00002), pas is vented to the Pretreatment

Vessel Vent Process (PVP) System and other constituents overflow into the Plant Wash
Vessel (PWD-VSL.-00044) of the Plant Wash and Disposal Process (PWD)System.

The cesium resin must be conditioned before processing the LAW feed stream through
the Cesium Ign Exchange Columns (CXP-IXC-00001/2/3/4). The p:ggg f
conditioning is to fully expand the resin and convert the resin i r
cesium removal,
e primary design feat the 1

o [nstrumentation for monitori d control of vessel liqui ¢
[ ]

assive vessel overflow routes from the Cesium Regin Addition Vessel (CRP-

VSIL- 1)
s Connection of the Vessel vapor space to the Pretreatment Vessel Vent Process
PVP) System.
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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, V431 10B, and V43110C)
e A technetium ion exchange buffer vessel (V43001)

e A caustic rinse collection vessel (V43056) with reverse flow diverters

e 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 1s 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.

e Elution of sodium pertechnetate on the loaded resin with warm water from the eluant
recovery system. :

e 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:

e 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.

e 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.

e Loss of containment: Vessels are protected against containment loss by liguid 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.

s 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 11qu1d 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 for technetium 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 HL'W melter feed.

The main components of the TEP are:
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e Technetium eluant recovery evaporator (V43069) and reboiler
* A rectifter column

¢ Primary and after-condensers

¢ A pulse pot

¢ Technetium concentrate lute pot (V43072)

¢ Eluate contingency storage vessel (V13073, 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 (V12007), 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.

51-4-36



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization PIa_nt

Instrumentation, alarms, controls, and interlocks will be provided fbr the CRP indicate or

prevent the following conditions:

o 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.

e 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
¢jector 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.

e Inadvertent transfers of fluids: System sequential transfer operations are interlocked.

4.12.10  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.

51-4-37




WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

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.

e Level in technetium resin addition vessel: Vessel is equipped with level controller;
alarms at high level and low level; appropriate transfer valves automatically close.

e 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

Ficure 4 A- resent implified process flow diagram of the Treated LAW

Evaporation Process (TLP) S e pri cti e tank and

miscellaneous unit svstem is to concentrate treated LAW from the Cesium and

Technetium Jon Exchange Process (CX] .

The main components of the TLP 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

e Evaporate a portion of the feed (reducing the volume and increasing the sodium
concentration)

o Transfer the waste to the Treated AW Concentrate Storage Process System (TCP)

¢ Condense the overhead vapors and transfer the condensate to the Radioactive Liquid
Waste Disposal System (R1.D)

* Vent non-condensable gases to the PVP for treatment

Tank System
o AW Submerpged Bed Scrubber (§BS) Condensate Receipt Vessel
(TLP-VSIL-00009A/B)

. cated . AW Evaporator Condensate Vessel (TLP-VSI- 2
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e Congcentrate pumps with outlet valve header
e Primary Condenser (TLP-COND-00001)

e Inter-Condenser (TL.P-COND-00002)

o After-Condenser (TLP-COND-00003)

mmmmﬁm&%

The primary design features of the TLP feed components include:
* Intemnal pulse jet mixers for solids suspension

e Instrumentation for Qggig_gg'gg of vessel liguid level
¥essel vent to the PVP system

* Passive air purge of the vessel vapor space

* Pump and line flushing capability

Transfer flow rate indication and transfer volume totalizer
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. te ing capabilit the dischar: the transfer
e Vessel spravri vessel decontamination

ated v ator Separator Vessel (TLP-SEP- 1) is a forced-circulation
unit operating under vacuum to reduce the operating temperature. A recirculation pump
maintaing a hi e the evaporator separator vessel to the Reboi
-RBLR-00 ._The pump transfers the waste through the Reboiler and back into
the Treated LAW Evaporator Separator Vessel (TLP-SEP-00001). The recirculating
waste team1 revented from boiling in the reboiler tu maintaining sufficient
ve the reboiler tubes.

Ag the liguid travels out of the Reboiler (TLP-RBLR-00001), the hydrostatic head
iminishes and flash evaporation occurs as the flow ¢nte a W Evaporator

eparator Vessel (TLP-SEP- ._The liquid continue d the vapor and
liguid streams are separated (liquid-v i = t). The liquid stream circulate
in_thi n es more concentrated, while v eam passes through a
emisting section o the evaporator condense i the concentrate is al
d_from the bottom of the Treat W Evaporator Separator Vessel

(TLP-SEP-00001) at the controlled liquid density and is discharged to the TCP system as
ced t W vitrificati

he prim esign features of the eva tor trains include:

e Operating pressure indication and control

ifferenti ¢ indication ac the a AW Evaporator Separator Vessel
TLP-SEP- 1) demister section

e Water sprays to the treated AW Evaporat
demister section

o Process condensate radiation monitoring and recvel abili

s Low-pressure steam supply for heating the Reboiler (TTLP-RBLR- 1

o Rebhoiler (TL.P-RBLR- 1) tube leak detection and diversion capabilit

s Reboiler gTLP—RBLR—QQQOl ) steam condensate collection

¢ Instrumentation for monitoring and _g_omgj;rgl of vessel liguid level

* Passive venting via the downs{ream vessels connected to the vent header
Capabilit i i

andenser (TLP-COND- oooon an Intor-Condenser (TLP-COND-00002). and an After.

ndenser (TLP-COND- . A two-stage high-pressure steam vacuum svstem
between the condensers maintains an operating pressure of approximately 1 psi on the
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The condensed vapor from the condensers is collected in the Treated LAW Evaporator
Condensate Vessel (TLP-VSI.-00002), A small fraction of the total condensate is
recycled to the Treated LAW Evaporator Separator Vessel (TL.P-SEP-00001) demister
water sprays. The balance of the condensate is tran
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Out-of-specification treated AW concentraie ¢ recycled to the waste eceipt
roce tem FRP for rework through pretreatment. or recvcle the tem for
i al evaporation. Under strict administrative contr i

can al receive; w “e“ : and ea;}; 13 d;eétl rom the UUFP svstem if id
meet treated LAW feed specification.
c issioning, treaie W concentrate may be stored in a dedicated FRP

vessel for additiona torage capacity. T fers fr d to the TCP and F
tems will al ¢ under strict administrative control (sampling and jumper

installation).

the inner pipe of any one of three cg—a§1a1 transfer lines (two connected, one uncgnnect_d

are). The inlet and outlet valve headers and pumps are used in ¢ inati facilitate

circulation and sampling, forward transfer to LAW vitrification, and recycle to the TLP
svstem or FRP system. '

The primary design features of the TCP system include:

o Capability to pressure test both the inner and guter transfer lines for integrity

* Transfer line leak detection system for integrity indication during transfer
.. ansfer line i raining capabilit

e Instrumentation for mgnitgring vessel liquid level

e Ve vent to the PV

e Direct steam injection to maintain tl thu@cﬁnﬂalﬂgmgegaﬂe above the saturation
temperature to prevent prec gg;tgtlgg

e Internal pulse jet mixers (PJMs) for uspension and ixin
* Remote sampli ility off the disch: i

e Vessel spray rings for vessel decontaminati

) dministrative controls and radiati itoring to ensu t treated LAW
transferred into and from the vessel meets waste specification for AW vitrification.
The TCP em pur valve headers exposed to low radiati tential are located

in a C3/R3 area for ease of maintenance.
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4,1.2.13 Spent Resin Collection and Dewatering Process (RDP) System

Figure 4A-15 presents a simplified process flow diagram of the Spent Resin Collection
and Dewatering Process (RDP) System. The RDP system provides for the periodic
removal of spent cesium and technetium ion exchange resin,

¢ Spent Resin Slurry Vessels (RDP-VSL-00002A/B/C)

o Spent Resin Dewatering Moisture Separation Vessel (RDP-VSL.-00004)

e Pumps, piping, and instrumentation for waste transfers

Resin is first eluted and then hydraulically discharged under pressure from the ion
exchange column by fluidizing the bed of resin with demineralized water or caustic
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echneti change XP-1 21 4 ical
discharging the contents int ent Resl__S_l_u V. -VSL- 2A/B/C). T
these vegsels, the resin slurry will be circulated, m thgrcgi for cesium and Iecbnetlum

g_)g’ten’ta and dellvereg 10 a §amghng system to determine w heﬂ_]gz bg resin is m

Q‘&ansiened to a TSI unit.

e in i ved each Cesium and Technetium Jon Exchange Col
- - 1/2/3/4) independently as a batc eration. Spent re in from the
ion exchange colu is collected in the three spent resin collection ve ich are
interchan el le and will be capa le f storing tr: 11 uid an re_s__sl . Once in
nitored adiation (gamma) content in a circulati 1 rmhnm,f_ejlx_mm
“sufficiently removed radionuclide s resin for di al,

Resin that does not meet the predetermined treatment Himits will be routed back to the
Cesium and Technetium Ton Exchange Columns (CXP-IXC-0( 3/4) for additional

elutlon After completing the additional elution, the resin is transferred back to a Spent
RDP-VSI-00002A/B/C/D) where it is processed agai

Howi urance that the spent resin is in compliance with the receivin D unit’s
acceptance criteria. the resin is pumped to the di able spent resin dewaterin

container. When the transfer operation is completed, water is used to flush resin

emaining in the transfer pump and line to the spent resin dewatering container

There are three steps to resin dewatering, First, a gross dewatering removes excess water
ag the slurry is pumped to the disposa tainer. Next, a dewatering pump is used t;
emove standing water above the resin bed. Finally, circulati f a warm, dry air stream
throu, h_Lhﬁ ent resin Jj_ljh__cgnt@ INET eVaPOT. ates | thg_r_e_ma_lL liquid. Ih mglst air

Mle,ture Se arati nVe el (RD -V L- 4 Wher he re is ¢ nden ed and

i »aration vessel is
circulated past a heater and through the resin again. Whe t wate content in the resin
is_reduced to an acceptable level, the dewateri eration is ¢ ete.

ri design features DP system are:
Instrumentation for monitoring and control of vessel liquid level
Pulse jet mixers in the Spent Resin - -
assive vessel overflow route the Spent Resi Vessels,
Remote sampling ¢ ilities on the discharge transfer pum
Connection of the vessel vapor spaces to the Pretreatiment Vessel Vent Process
(PVP) Svystem. :
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4.1.2.14 Pretreatment Maintenance

. ﬂdm@mmmm&mm

» Disassembling. repairing, and reassembling failed contaminated process equipment

remotely
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Typical process equipment that the system wil | valves, jumpers, small
Ve§§el§2 and gther @cﬂlg equipment and/or tools. Maintenance egugg@egt requiring

and decontamination

¢ Overhead cranes

) ipulator: wered an ua
. ield irlock d
¢ Size reduction equipment | ers, shears.

. ane d ed equipment, suc impact wrenches and spreader bar

Tank [PTH-TK-00

o Manipulator-operated assemblyv/disassembl s used in repair
=+ Turntables

. ipin trumentation for waste transfers
etreatment Filt av ii te
The pu e of thi tem i rovide a method for performing maintenan n

ventilation equipment in the filter cave. The equipment in this system will provide the

following functions:

¢ Decontamination and monitoring of contaminated equipment
Typical e_ul_uo e the PFH system will re Hi ienc
Part cu ate ilter and High-Efficie ist Eliminators (| Es), and duct
thi tem w111 inc de crane m : uat I a dec ” natl andd a ; 1"
. tools.

Equipment in this svstem will include:

¢ (verhead cranes
o  Manipulak rered and manual
o Shield and airlock doors
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s Crane deploved equipment. such as impact wrenches and spreader bars
* Decontamination equipment (carbon dioxide, wash down)
e Manipulator-deploved assemblv/di 00ls used i

é
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»—Lifting-holding; ransporting: mstaﬂmgﬁaneeaphﬂgpﬂmaﬁlyﬁkefs—smeﬁmeess
+—Providingfixtures-for-helding-eomponentsforwhile doing-worl

O . : . e
+—Deecontamination-and-menitoring to-centaminated-equipment

S . o i i
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4.1.2.15 Plant Wash and Disposal (PWD) System

Figure 4A-17 presents a simplified process flow diagram of the Plant Wash and Disposal
PWD em._The pri i the PWD tem is 10 receive re, and

" transfer effluent. It will collect plant wash, drains, and acidic or alkaline effluent from
the pretreatment plant.

ima ents of the PWD tank system include:
¢ (3 Floor Drain Collection Vesse -VSI.-0004
+ Acidic/Alkaline Effluent Vessels (PWD-VSI.-
e« Pl a 1 (PWD- - 4
¢ HIW Effluent Transfer Vessel (PWD-VSI.-00043)
o Ultimate w Vesse -VSL- 3

e Pumps, piping, and instrumentation for waste transfers

ant Wash Vessel -VSL-00044
During operation ant wash and drain effluents will be collected and mixed in with
ther effluents in the Plant Wash Vessel prior to t er. e solution will be lyzed

for pH and excess acidic effluent will be neutralized. Effluents will be recycled to the
FEP svstem.

ﬁgm_area nt header. ed r vesse i essel-emptyin

ejectors may be used for trgns@imﬂn&é&dxi&ll&lim.ﬂfﬂ&;h.&e_ﬁ
(PWD-VSL-00016).
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Acidic/Alkaline Effluent Vessels (PWD-VSIL.-00015/16)

[he Acidic/Alkaline Effluent Vessels primarily receive alkaline cleaning effluent from
the UFP system, caustic rinse from the Cesium lon Exchange Process (CXP) System. and
wﬁw

effluents @ §@glgd_tg_c_qnﬁm1_thal_thc D 2
v - ity effluents t v r Fee

MMM
Vessels (PWD-VSI-00015/16), and the Plant Wash Vessel (PWD-VSI.-00044).

s Passive vessel overflow routes from the Acidic/Alkaline Effluent Transfer
Vessels, and the Plant Wash Vessel.
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4.1.2.16 Radioactive Liquid Waste Disposal (RLD) System

Figure 4A-1 ents a simplified proce w di of the Radioactive Liquid
Waste Di al D tem. e pri functi the R1D ta tem 18 1
receive, store. and transfer contaminated liquid effluents. The RLD svstem will receive

low-activity mixed waste effluents.

e primary c tsofthe RID t tem include:
* Process Condensate Tanks (RLD-TK- A/B
o Alkaline Effluent Vessels (RI.D- - A/B

* Pumps, piping, and instrumentation for waste transfers
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« Instramentation for monitori | quid lev

e Passive vessel overflow routes from the Alkaline Effluent Vessels (RLD-VSL-
00017A/B).

e Connection of the vessel vapor spaces to the Pretreatment Vessel Vent Process
(PVP) System.
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Figure 4A-19 presents a simplified proc. w dia he Pr t 1 el
Vent Process and Exhaust (PVP/PVV) System, The Pretreatment Vessel Vent Process
‘M@M&W

* Volatile organic compound (VOC) Oxidizer Unit (PVP-OXID-00001)
e After-Cooler (PYP-CLR-00001)

e Carbon Bed Adsorbers (PVP _@M

* Adsorber Outlet Filter (PVP-FILT-00001)

* Pumps, piping, and instrumentation for waste transfers

¢ Exhaust Fans (PYV-FAN-00001A/B)
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» PVV stack(s)

Purge air supply
QQﬂ_Lr_lllmgﬁ_ t ce ve els is the rlmar c trol strategy for radi ic
he infroduced to each vessel to help balance the nsure that vessels are
taining the mini required flow. :
e e air in-bleed to vessels in the pretreatment area i ive feature. The

rocess vessels located in the CS ventilation area will dr. assive purge air in-bleed
the C5 ventilation area near the vessels via subheaders. Other vessels located in the
3 ventilation are d Pr ce ndensate Tanks (RLD-TK-00006A/B) located outside

the pretreatment buildin ir in-bleed from the C3 ve nful ation area ngges]; to
the vessels throush the inlet HEPA ﬁlt_ers The exhaust fa

Forced puree air to the selected process vessels is also provided t lant service air
supply header. Each of the gglgcged grggw,ls_i_s provided with the required airflow
and below 4 % lsL_er_ﬂa_ma 1' d

to each of these selected process vessels, which require ced puree air during normal

eration. is provid two parallel trai f valves and flow elements to meet high
reliability requirements.

For the Waste Feed Evaporator arator Vessels (FEP-SEP- 1 the Treated
LAW Evaporator Separator Vessel (TLP-SEP-00001 1 i red urge ai
only during a shutdown or a loss of off-site power event, th_r_e are two separate trains of
actuated valves and flow elements provided for each. The ac Lua Qsl valves fgx both of
these trains are normally in closed position, but will fail o
of off-site power event.

Collection of vent gases (exhaust piping system

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 gases from various process
vessels are ¢ ined to flow via sy heade f the austic Scrubber (PVP-SCB-00002).

a ] 1 -0 - ). Jog te_dgjm_e_he Le_ma,_un_@m_lm
via other subheaders that combine into the common exhaust header, An
formed in the common exhaust header will flow bv gravity into Plant Wash Vessel

(PWD-VSI.-00044).
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¥essel Vent Caustic Scrubbergﬂ P- §g;§ QQQQ )

present in the vent offgases to reac it 'i '
mm%w

in the scrubber sump vessel located below the packed bed section of the scrubber,

Wr ring is nr0v1ded above eas:h.oij;hf: nacked sections to

wash off any mulaﬂaagisuds. E resh five molar caustic solution is added
intermittent he h en e R ic

-w&&w@

debris, thus extending the service life of the HEME ¢ @ggggg Eggg@;ggg washing will
normally be carried out off-line.
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Three gegarate HEME§ will 1@@‘[ tge Veggel vegt offgas stream, This cggglguratlgn will

ggnd_cnsaﬂgn in the dgmsg;e am EVV HEEA fjlters

e PVV em also inclu EPA filters, exhaust fans, and the exhaust stac

VOC Oxidation Unit (PVP-OXID-00001) and the Carbon Bed Adsorbers
VP- -00001 ill ¥f the | whic cated betw en h

HEPA filters and the exhaust fans.

ima PA Filter -HEPA-(Q000Q1A/B/
The preheated vent exhaust gases from the beaters flow into one of the three Primary
HEPA filters, which will be on line while the other two are available as standby offline.
The HEPA filter wil ve the iculates from the tream. The Pri A
Filters will be located. in treatment filter cave area (room P- for remote
maintenance. '

d PA Fj V- - 2A/B

Eﬂtezs whic e . lne while the other two are av 1Ia e _ sta__n_dlz ine. The

econda PA Filter will remove the icul ee e5.
After the Primaryv and Secondary HEPA T'ilters remove the particulates from the vessel

vent exhaust stream in the PVV g;gs_ __m, gh_ ﬁ ltered vent exhaust stre am returns 10 the
PVP e abateme ola

adsorption svstem. The oxi datlgn §¥§;§m_mglud__s_LVQC_OmdlLLlllL

PVP- D- 1 -Cooler (PVP-CI R- . The adsomti tem
includes Carbon Bed Adsorbers (PVP-ADBR-00001A/B} and a medium efﬁciencg
Adsorber QOutlet Filters (PVP-FILT-00001A/B).

YOC Oxidizer Unit (PVP-OXID-00001)

T _' anics ¢ d the ve ettremakld-m I

electric, nonc
are oxidized 1o ¢ di dee d water vapor at high temperature in the presence
exXCcess OXveen.,

V al Oxidizer will be a vendor-designed unit suitable for this specific
application. By virtue of its heat recovery scheme, the unit is classified specifically as a
regenerative thermal oxidizer. The oxidizer svstem will consist of three heat transfer
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MM%L&@@ME tion; the tl
increases the offgas temperature. The offgas then enters the heat recovery unit to transfer
the heat to the bed. which will then be used for preheating the incoming offgas. The
cooled gas stream is then directed to the After-Cooler (PVP-CLR-00001). The treated

WW
will flow to the C3 Floor Drain Collection Vessel (PWD-VSE-00046)

Carbon Bed Adsorbers (PVP-ADBR-00001A/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.

filtered. This filter i 011_ds i ass line and isolation valves to enable

WM@W
process vessels and provides for the required pressure drop through various treatment
equipment in the PVP/PVV svstems, The Exhaust Fans will maintain a constant suction

pressure at the inlet to the Caustic Scrubber (PVP-SCB-00002).. The Exhaust Fans
MWLWMMQ speed control to accommodate variation in the
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- Forced purge ai W ill_be measure d low flow al the proce

vessels that require the control of en _concentration. These instruments will
have i t-to-safety instrument function.
¢ [Forthe HEMES:
- __The outlet pressure. ure d and the flow rates will itored and
controlled.
= Demineralized water supply for HEMEs will have monitoring for the inlet
pressure and flow rates.
. the HEPA filters, the pressure dr ill itored and controlled within_ the
required limits,
e For the VOC Oxidizer Unit (PVP-OXID- 1):
= The the idizer reaction zone, the outlet temperatures, and essure dr
will be monitored and controlled.
- e oxidiz ass valve cannot be opene 1 ¢ reaction zone temperature
has been attained.
e For the carbon bed adsorber:
- e pressure drop through the bed will nitore controlled.

- _ The differential temperature across the carbon bed will be monitored.
* For the adsorber outlet filter, the pressure drop will be monitored and controlled.

e PVP and PVV svstems have the following desien features:

. vide the functi f air purging of the head space ari rocess vessels for
. radiolytic hydrogen control,

+ Collect vent exhausts from process vessels ‘

* Treat the combined exhaust gases to adsorb soluble nitroge ide d acid gase

emove ligui ets, condensate, mists., and soli iculates in the PVP svste
¢ Preheat vent gases to control relative humidity and then remove particulates with two
ta ieh-Efficienc 1culate Air (HEPA) filter
» Provide additional treatment for the oxidation and removal of volatile organic
compounds e d exhaust gases in the PV tem. The filtered treated

exhaust gases will then flow to the exhaust fans in the PVV system for venting to the

4.1.2.18 Pulse Jet Ventilation (PJV) System
P ] -] " - ] ! ] E ]1 - il :
C1 VentilationS seree:
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i 4A-128 presents a simplified proce w_diagram of the Pulse Jet Ventilation
(PIV) System. The PJV system provides the safety function to treat the exhausts from

verse flow diverte d pulse jet mixers operating inside various process vessels before

release to the atmosphere via the pretreatment plant stacks. The PJV svstem consists of
C d equipment {i ae 1 articulates. The PIV syste
is composed of tanks and miscellaneous treatment systems, as follows:
Tank tem
¢ PJV Drain Collection Vessel (PJV-VSL.-00002)
. ipin 1 i r waste t fer
Miscellaneous Unit Systems
¢ Demisters (PIV-DMST-00002A/B/C)
< InBloed Fil PIV_ELTH-00001A/B:

] ctric ters (PIV-HTR- 1
e InBleed LIEPA Fil PRV IIEPA-00003A/B;
e Primarv H Filters (PJV-HEPA- 1 /C/D /G

e Secondary HEPA Tilters - - 2A/B/C/D/E/F
o Exhaust Fans (PJV-FAN- 1 /C

e Pumps. piping. and instrumentation for waste transfers

The PIV system provides the containment and confinement of exhausts from various

reverse flow diverters and pulse jet mixers operating inside the cess vessels. Thi
system provides the removal of mists and aerosols from the combined PIV exhausts
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Collection of Exhaust Gases (Exhaust Piping System)
w&ﬁmﬂmww
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Hot Air In-Bleed

Air in-bleed from a C3 ventilation area is filtered. h 1

ex ¢ Demister outlet to reduce clative humidity of the

flowing i e pri HEPA Filter ban in-bleed air is filtered with medi
iency Air In-Bleed Filters (PJV-FLTH- al en heated 1o the

temperature required to keep the humidity of the mixe € w_70% and prevent the

wetting of the HEPA Filters,

There are H 3) arran 1

and the oth t d rovide the required heati - eed air. Hof airi e

M&MJMMHMLAE@;BL@Q HEPA Filters gPJV-Hg;PA-g;QQQgégQ)

e working and the other as standby. T vide protection again ckflow of the

PJV exhaust stream into the in-blee em_in the C3 ventilation are

Primarv Exhaust HEPA Fi - - 1A/B/C/D. G

There are seven Pri ilter 5, arranged in parall configured in
ing/ IT. t to all -line filter change. ¢ will be five Prim

HEPA Filters 1 eration, and two Primary HEPA Filters will be tandbv or in

mainten: The Pri PA Filters will be remote ¢ tvpe located in the

pretreatment filter cave area. Filter inserts are radial tvpe. Inlet and outlet isolation

valve the HEPA Filters are remotely operated by a manipulator and maintenance
crane in the pretreatment filter cave (room P-0335).

econdarv HEPA Filters (PIV-HEPA- 2A/B/C/D/E

Exhaust imar Filters are routed to the outl der, then to the
conda PA Filters located in a C3 ventilati ea._There are six Second E

Filter ba; a ed in parallel and ¢ d in a running/standby arrangement to

n-line filter change. There will be four Seconda: EPA Filters i ration, and

two Secon HEPA Filter banks will be on stand r in maintenance dar

HEPA Filters will be the safe change type.

PJV Exhaust Fans (PJV-FAN-00001 A/B/C)

The filter exhau, ts from the Secondary HEPA Filters will fl ree aust Fans.
wo fan ¢in o erat n while the third fan will be on . The ust

racks agd grgv:de fgr the required pressure g_lrgg through ¢ tllejr_aaim@&_eggggg ent in the

PJV system. The Exhaust Fans (PJV-FAN-00001A/B/C) will maintain a constant suction
ressure condition for the inlet gas stream to the Demisters. The Exhanst F ill hay

suitable speed control to accommodate variation in the exhaust flow rates from reverse
flow diverters and pulse jet mixers operating inside various vessels.

In the event of failure of one gg the two Exhaust Fans in is ggeratlgnE the §tandg_y_ fan

rovided with manual i
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ixer Vi i vi icat

The SHR system does not manage dangerous waste and is provided here for
completeness of the PTF process description.

4.1.2.20 Pretreatment Plant Ventilation

Pretreatment plant ventilation includes the following systems:

C1 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 C1 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.

C1 Ventilation System (C1V)

C1 areas are normally occupied. C1 areas will typically consist of administrative offices,
control rooms, conference rooms, locker rooms, rest rooms, and equipment rooms. C1
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 (C3V)

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 viaa 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 shiclding 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-00001A/B/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 purpose of this section is to describe the major systems associated with the LAW
vitrification plant. Figure 4A-3 presents a simplified process flow diagram of the LAW
%wm__ﬁwww

lowin C
¢ Receive and store pretreated LAW feed
» Convert blended LAW feed and glass formers into glass
¢ Provide melter offgas treatment systems
¢ Treat melter offgas
* Handle ILAW contai
e St W iner,
* Provide supporting equipment in the melter gallery
e Handle miscellancous waste

°MMM@M%§M

o Waste management area ﬁgures and drawmgq showmg nlant IOQal_Qns_tsﬂze Demml:ﬁd
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entation. alarms, contr int ill be provided for th te

and miscellaneous treatment unit sub-systems to indicate or prevent the following
conditions, as appropriate:

igh level in; entatl n interlock t ed sources, and process control
tem contr cti acked up br wired trips as requir

¢ [ oss of containment: Plant it re protected against ¢ i bv liquid
level indication, and by process control system control and alarm functions as

required, including shut off of feed sources. Fach plant item that manages liquid
mixed or dangerous waste is provided with secondary containment. S;;Qgg ggggciated

with the management of mixed or dangerous waste are provi ith lic evel
instrumentation : ejlector or pump to empty the sump as needed.

¢ Inadvertent transfers of fluids: Svystem sequential operations are properly interlocked
to prevent inadvertent transfers at the wrong time or to the wrong location.

. mlxm Tunction: T stem i ented (air pressure/flow
indi i i ing. Tanks with

agitators are instrumented to prevent agitat vessel damage at low liquid
level.

. afe or off-normal melte rating conditi

* Degraded emissions control equipment and/or operating conditions

o [ fai w: The ventilati tem are desiened to creates a pressur dient
which cagses air W uch engineered route ) an area of lower
contaminati i i i

In_addition to level control, tempe T itored fi

and miscellaneous treatment unit systems in some cases. Additional information ma
found in the system logic descriptions located in DWP Attachment 51, Appendix 9.13,
Regulatec c eak detection system in ts and parameters will be provided
inD able HI.10.E.F for tank systems and in DWP Table III.10.H.C for
miscellaneous treatment unit sub-systems.
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4.1.3.1  LAW Melter Feed Process
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- Figure 4A-20 presents a simplified process flow diagram of the LAW Concentrate

eceint Process (I.CP m the LAW Melter Feed Process (LFP tem. e

LCP and LFP systems prepare feed for the LAW melters to produce a vitrified product.

A is of the waste ¢ ine lass additive formulation for the conversion e
te lass. lass additives specified in the {i lation are weighed and mixed

ith the waste. ere are two melter feed train upply the two AW melters. Each
melter feed train consists of a melter concentrate receipt vessel, a melter feed preparation

vessel, and a melter feed vessel. The LCP svstem incl i elter concentrate receipt

vessels. The LFP system includes the melter fe eparation vessel and the melter feed
vessel for each of the two melters,

The LCP tank system consists of the following tanks and their associated ancillary

. er Concentrate Receipt Vessels (LCP-VSI - 1/2

The LFP tank system consists of the following tanks and their a,ssg'cjg_xed ancillary
equipment:

e Melter Feed Preparation Vessels (LFP-VSI.-00001/3)
. elter Feed Vessels (LFP-VSI - 2/4

Melter Concentrate Receipt Vessels (LCP-VSL-00001/2)
[he Melter Concentrate Receipt Vessels receive melter feed concentrate from the
. el aration Vessels are located in fwo process cell
nd each proce Il contains a Melter Concentrate Receipt Vessel elter Feed
T ion Vessel eed Vessel. vessels are equipped with the
following;

¢ Mechanical agitator
¢ Pumps to transfer LAW concentrate
* Instrumentation for liquid level

* Internal spray wash nozzles
¢  Overflow nozzle to C3/C5 Drains/Sump Collection Vessel (RIL.D- - 4
e Spare nozzles

Valves are located in the valv e, Valving i c i i the LAW
concentrate to be routed to the Melter Feed Preparation Vessels (LFP-VSI.- 1 I
t ant essel (RLD-VSL-00003)1i lter entr. eipt Vesse

LCP-VSI - 1/2) are being cleaned out or if the contents of the vessels cannot be
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* Instrumentation liquid lev a mei

o Miscellaneous solution addition line
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4.1.3.2 LAW Melter Process System (LMP)
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Unit Sub- e
. ILMP-MLTR- 1/2

driven by melter vacuum.,
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» Glass temperature too high
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4.1.3.3 LAW Melter Offgas System
The LAW Melter Offgas System consists of the followin 15:
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. ic Sc r (LVP-SCB- 1

. ectri ters (I.VP- - 2

. lectiv i 1di LVP- - 1
‘s Selective Ivti VP-SCR- 1
. tE LVP-HX-

] ctivated Carbon Adsorber: -ADBR-

s Chloride, ride, and sul Xi ci
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. i i en oxide concentration in i 1

au t1c crubbe LVP- B- . fi ” U v'
lan ck
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.

10n, alarms,

171 dLICIITICN] ' CIMis :

controls, and interlocks addressed in section

[ 11 Prevent 1

LIS (1

» High differential pressure across the column
. I bbing liquid level
° ;1.1 1!. !.'.ll l

E

. Hig if ity (density)

4134 Radioactive and Nonradioactive Liquid Waste Disposal (RLD and NLD)
Systems
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normal operation, the effluent characterized in the SBS Condensate Collection Vessel is
expected to be transferred to the TLP system.,

The RLE e LAW vitsifeati e : I
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4.1.3.6 ILAW Glass Container Handling

olass container handling a i€
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and condition,

hatlc ecte t e : ' haree with ew

u e plan hpu

tainers to pa thruhhem Th i i d
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t end teLA n
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4.1.3.7 LAW Melter Equipment Support Handhng (LSH) System

will be bubbler assemblics. New bu @ g; assem l_zlggg mn be §hlgged ™ mg g@r_m_mn
be installed 1ntg the mg!tgr§ §gmt bubblers will be extracted from the melter and

ackaged i : i |
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4.1.3.8 LAW Vitrification Plant Ventilation

The LAW vitrification plant will be divided into four nambered 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 orrestriction. 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 C1 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 effluent exbaust air radiation monitoring system, consisting of sensors to monitor
radiation in the effluent exhaust 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.

C1 Ventilation (C1V) System

C1 areas are normally occupied. C1 areas will typically consist of administrative offices,
control rooms, conference rooms, locker rooms, rest rooms, and equipment rooms. C1
areas will be operated slightly pressurized relative to atmosphere and other adjacent
areas.

C2 Ventilation (C2V) System

(2 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 alternatively
exhausted from the C3 areas by the C3 exhaust system. In general, air cascaded into the
C3 areas w111 be from ad_] acent C2/C3 subchange rooms. %eﬂ—s&Fﬁe}eﬁt—aﬁeaﬂme{—be

pfe%ﬂ&eﬁ—wﬂlrbe—used— C3 exhaust wﬂl pass through one stage of HEPA Fﬁlters and be
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discharged to the atmosphere by the exhaust fans. C3 exhaust fans are provided with
variable frequency drives.

C5 Ventllatlon (C5V) System

The C5 areas in the LAW vitrification plant will be composed of the following:

¢ Pour caves

¢ DPrum-Container transfer tunnel

e Buffer storage area

e (3/C5 drains/sump collection vessel tanlkeroom
* Process cells

o Finishing line

Air will be cascaded into the C5 areas and exhausted by the C5 exhaust system.
Engineered duet ventilation pipe entries (air in-bleeds) through the C5 confinement
boundary will be protected by backflow HEPAfilter 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.

4139 LAW Melter Handling (LMF) System
RESERVED

4.1.4  HLW Vitrification Plant

Figure 4A-4 presents a simplified process flow diag i
processes. The HLW vitrification plant will consist of several process systems de31gned
to perform the following functions:

e Receive pretreated HLW slurry

¢ Convert blended HL'W shury and glass formers into glass
e Treat melter offgas

¢ Handle IHLW econtainers canisters

o Store IHLW eontainers canisters

¢ Provide supporting equipment in the melter cave

¢ Handle miscellaneous secondary waste

51-4-123




WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

e Ventilate the HLW vitrification plant
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4.1.4.1  HLW Melter Feed Process o
The following HLW melter feed description is identical for both Melter 1
(HMP-METR-00001) and Melter 2 (HMP-MLTR-00002). The HE.W melter feed

process consists of the following;
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whi

ich subcomponen mted, Pene
that allow remote removal and replacement.

e e e e S R
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4.1.43  Melter Offgas Treatment Process (HOP) System
MM&QQ nks

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:

. Nitrogeﬁ oxides from decomposition of metal nitrates in the melter feed
e Chloride, fluoride, and sulfur as oxides, acid gases, and salts
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therebv increasi i v t efficiencies. The warmed
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accumulated solids. Some inso i 1y remain i ulation wi

Jiminator

re i arv off eatment train for each HLW Melter. The combined

el ventils
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4145  HLW Pulse Jet Ventilation (PTV) System

4.1.4.6 Radioactive Liquid Waste Dispeosal (RLD) System
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4147  THLW Glass Canister Handling Process

The IHL.W glass canister handling will consist of the following systems:

e HLW canister feceipt handling (HRH) system

e  HLW canister pour handling (HPH) system

¢ HLW canister decontamination handling (HDH) system
e HILW canister export handling (HEH) system

The individual systems and their primary functions are described below:

4—1—4~6—I— HLW Camster Recelpt Handhng (HRH) System

o-the-fa . The
HRH system consusts of the equlpment controls and mterlocks required for unportmg a
clean canister into the plant. This system consists of the canister import truck bay, the
canister import room. and the canister import tunnel.-and-the-canister-transfer interface
into-the handlingeave: These areas are located on the south side of the plant.

o T i en indivi ve the shipping crate
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. eceive full ister from 2
. Mpwg&k

e Tran er to we tion

QMMM&MMM@g cave. ggg;e ggcgggg;ggg@ is

The filled canj sl " is allowed f6 cool prios prior to removal from the pour tunnel, After
cooling, the canister is moved south in the pour tunnel until it is beneath the canister
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e Interlocks will be provided on ¢crane maintenance area shield door to protect plant
personnel from contamination exposure,
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e Interlock to prev th truck bay “exit” “ ” {(external) roller

The ¢r i a shield 1zont i hi re closed
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4.1.4.8 HLW Melter Cave Mechanical Systems
E L e ical system will consis ing indivi
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enf melte ts or consuma 1 I ex _o_u&uI_Qﬂhg cave in waste C@lsterg,

Various siz i 1s will ed e waste will be

will ected and prepared fi the cave.
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4.1.410 HLW Vitrification Plant Ventilation
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o C3/CS drain-tankroom
s+ Processcells

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

earch m dehn f ‘ t €8S, as a . rateF1ure4A1 7mD P
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e Workstations have been defined as required by the sampling and analysis plan for
WTP process control and waste form qualification

' o Capability to provide %he 11m1ted process technology 15 mlljlc prowded m—be%h—the

QI

° Reéuﬂdaﬂeyeﬁmajef—kﬂs&uﬁ%m%aﬂe&h&s—beeﬂ—aeeeﬂ&med&ed
¢ Contamination controls hagve-been incorporated for reliability of laboratory service to
the WTP processes

. Reeetpt—aﬂépfeeess*ﬁg%agemem& DST system samples afe-&eeemeéa%ed—m
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4.1.5.1 Analytical Radiological Laboratory Equipment System

¢ Preparation of glass samples for elemental analysis
e General physical {es analysi
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¢ Radionuclide separation and counting

e Mana ent C

4.1.5.2 Analvtical Hotcell Laboratorv Equipment (AHL) Svstem

e General physical properties analysis

4.1.53  Autosampling (ASX) System

anttter eipt cell ot cell labor: -activi es collecte
from low- ity waste streams are pn. icallv transferred directl diological
laboratory.

Hieh Activiév Lol
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4,.1.6  Balance of Facilities (BOF)

The balance of facilities will inelude provide support systems and utilities required for the waste
treatment processes within the pretreatment plant LAW v1tr1ﬁcat10n @; HLW v1tr1ﬁcat10n
plant, and analytical laboratory. Speeific-op nal-fa ; b the
BO¥ suppert-systems-and-utilities. These will 1nclude but w111 not be limited to, heatlng and

cooling, process steam, process ventilation, chllled water, prlmary and secondary power supplles

and compressed air. Leeal-eentrolpane

4.1.6.1 Instrament-ServieeAir-ISA)and Plant Service Air (PSA) Systems

The process plant service air system will provide a continuous supply of compressed air for the
process tanks and vessels in the pretreatment plant, analvtical laboratory, LAW yitrification
plant, and HLW vitrification plants, and other miscellaneous uses. illhe—mstfmﬂen%-a&sysfeem
will-receive-air from-the-precess-air-sy :
%ﬁmm%m%ﬁﬁm&mm

Critical users (those who would be compromised or damaged by loss of process air) will include
the following systems, components, or controls:

e Instrument air system
o The ultrafiltration system
¢ Melter support systems

The compressors will be located in the chiller/compressor building.

4.1.6.2 Plant Cooling Watef System (PCW) System

The cooling water system will supply cool water to heat exchangers supporting process
equipment coolers. Cooling water will remove heat from plant equipment coolers in the process
buildings and return the heated water to a multi-cell mechanical draft-cooling tower where the
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" heat will be released. The codliﬂg water systern is designed to remain uncontaminated by

chemieal-and-radielogieal mixed waste constituents. The cooling water will be chemically
treated and-filtered to promote system operability and extend service life to 40 years.

4.1.6.3 Low—Pressure Steam System (LPS) Sysfem

otow ;Y 5 es-at-app : psio-at-330-2F "I'hlssystemmll
prov1de a contlnuous supply of MM steam for various users in the pretreatment plant,
LAW yitrification plant, and HLW vitrification plants. The process plants’ main use of steam

- will be for tank heating;-and for the evaporation process, and for HVAC heating coils.

The low-pressure steam system will be supplied from the high-pressure steam system through
pressure-reducing stations. The steam condensate and feed system will collect condensate from

the low-pressure steam users, monitor for radieacivitymixed waste confamination, and return it

to the steam plant for re-use.
4.1.6.4  High-Pressure Steam System (HPS) System

The system will provide a continuous supply of high-pressure (approximately135-psig-at360
°F) steam for the ejectors in the pretreatment glant LAW m and HLW

vitrification plant

The steam plant will house the boilers that produce the steam.

4.1.6.5 Demineralized Water System (DIW) System

This system will distribute demineralized water to various plant locations, after drawing it off the

process water system (described below). Onee-the-demineralized-water-enters-the-process
baetldingst-willnetreturn to-the BOE

The system can deliver demineralized water for the following processes:

¢ Fresh ion exchange resin addition

e  Wash rings

¢ Decontamination

e Melters

e Analytical laboratory

4.1.6.6 Process Service Water System (PSW) System _

This system will supply raw-filtered water to end users. This water will serve processes such as

offgas treatment, plant wash systems, and make-up to chilled water systems.and-process-reagent
stems—Onee-the-proeess-water-enters-the-process-buildingsitwill notreturn-to-the BOE
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4.1.6.7  Chilled Water (CHW) System

This closed-loop system will supply chilled water to various I—IVAC unit coohng coﬂs and plant
equlpment coolers for the WTP. 'T'“h& Fstem

HAES: Chﬂled water W111 be used in various systems
throughout the WTP. The chilled water system is designed to remain uncontdminated by
chemieal-and radiologieal mixed waste constituents. The chilled water will be chemically treated
to promote system operability and extend the service life to'40 years.

4.1.6.8 MM@

4.2 WASTE MANAGEMENT UNITS

The following sections provide information on the waste management units at the WTP:

e Containers, including management and storage areas - Section 4.2.1
e Tanks systems for storage and treatment - Section 4.2.2 |

e Miscellaneous units - Section 4.2.3

e Containment buildings - Section 4.2.4

42,1  Containers [D-1]

This section of the applieationpermit identifies the containers and container management
practices that will be followed at the WTP. The term “container” is used as defined in

Washington Administrative Code (WAC) 173-303-040. Note that in the BPWPApermit, terms

- other than containers may be used, such as canisters, boxes, bins, flasks, casks, and overpacks.

7 ine | Lin the LAW vitrifcation ol :
AW btk . oy bilized glass)
AW . ‘ ; pilized elass:

AW container storage-area-(Seeondary-waste)

The container storage areas located in the HLW vitrification plant consists of:

e IHLW eontainercanister storage areacave (immobilized glass) (H-0132)

e HLW eentainer storage-areaHEeast corridor El. 0 ft (secondary waste) (HC-0108/09/10)
o HLW ecentainerstorageloading area 2(secondary waste) (H-0130)

+—HT W container storage-area3-{secondary-waste)
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o V tion Room (A-01
ck/Clean D E -0139D

The container storage areas (secondary waste) located within the BO¥balance of facilities
consists of;

] I cacili
» Nonradioactive dangerous waste storage area

* LEAW-eunt-efservieeFailed melter storage facility
W oy | caeili

Container storage area dimensions at the WTP are summarized in Table 4-2.
The following sections address waste management containers:

» Description of Containers - section 4.2.1.1

e Container Management Practices - section 4.2.1.2

e Container Labeling - section 4.2.1.3

¢ Containment Requirements for Storing Waste - section 4.2.1.4

* Prevention of Ignitable, Reactive, and Incompatible Wastes in Containers - section 4.2.1.5

4.2.1.1 Description of Containers [D-1a]

Four types of waste will be managed in containers:

¢ THLW (immmobilized glass)

e JLAW (immobilized glass)

* Miscellaneous mixed waste (secondary waste)

e Miscellaneous nonradioactive dangerous waste (secondary waste)

The waste form dictates the type of containers used for waste management. The following
paragraphs describe these four types of eontainerscontainerized waste whiehthat are managed by
the WTP. :
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" Immébilized Glass Waste

The immobilized glass waste is a mixed waste that will be managed in [ILAW containers and
IHLW canisters specially designed to remain stable during receipt of glass waste, and which are

capable of remote handling. Sehem%es—eﬁtheexample%%eeﬂamers—md—%h%eeﬂ%ameﬁ
are-presented-in Figures-4A-H8-and 4A-110-
IHLW.

The JLAW immebilized-glass-wastecontainers will be approximately 90 inekes in. high and 48
inehesin. in diameter, with 2 wall thickness of approximately 0.187 inehes in. and a nominal
capacity of 90 eubicfeet ft. ILAW containers will be constructed of austenitic (304) stainless
steel.

The THLW canisters will be approximately 177 inehesin high and 24-inehesin. in diameter, wﬂ:h
a wall thickness of approximately 0.1345 inekesin. and a nominal capacity of 43 eubiefeet f’,
The IHLW canisters will be constructed of austenitic (304L) stainless steel.

Based on results from the programs at the Oak Ridge National Laboratory and Savannah River |
Technology Center, the 304L stainless steel is physically and chemically compatible with the
THLW glass waste.

Miscellaneous Mixed Waste
Generally, miscellaneous mixed wastes are secondary wastes that may include, but are not
limited to, the following items:

® Spent or failed equipment

s Spent, dewatered ion exchange resins jn the pretreatment plant
e Offgas HEPA filters '

e Melter consumables

* Analvtical laboratory waste
s OutofservieeSpent melters

Spent equipment and offgas filters will typically be managed in commercially-available
containers such as steel drums or steel boxes, of varying size. The containers for miscellaneous

- mixed waste will comply with transportation requirements, with receiving TSD waste acceptance

criteria, and will be compatible with the miscellaneous mixed waste. These containers may or
may not include a liner. Final container selection, container and waste compatibility, and the
need for liners, will be based on the physical, chemical, and radiological properties of the waste
being managed.

Spent ion exchange resins will be dewatered and managed in containers that-will-be

&ppmamﬁeh—l—@@—m—k&ghb%e&—&-s*de ThlS waste will be generated and managed in the
pretreatment plant, until it ismeved-e :
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Kﬁnsi@nmgjmm TSD unit for further management

......

-- 2 ra

Melter consumables are routinely generated wastes and include spent feed tubes, pressure
transducers, bubblers, and discharge risers. LAW melter consumables will be placed into

approved disposal containers of varying size. HLW melter consumables will be placed-inte
eemﬂaeferathav&&able—s{ee}«eeﬂt&mefs;gQgelx §1zg re@cgg @g g!aced 1ntg §tggl ggg § ELQ

I he b

WM@M After a M HLW mektertMelter is
deemed to be-wastemeet criteria and regulations for onsite disposal, it will be removedfrom
semee—and placed ina welded gaLb_Qn steel contamer (Mg_k) apprexrm&te}y—}l—)H—Sael-é—ﬁ—

fml d melters w1!,1 be addzessnghQL

‘Each miscellaneous mixed waste container will have associated documentation that describes the

contents, such as waste type, physical and chemical characterization, and radiological
characterization. This information will be retained within the plant information network.

Most miscellaneous secondary mixed wastes will be spent equipment and consumables such as
pumps, air lances, HEPA filters, etc., and are not expected to contain liquids. If wastes are
generated that contain liquids, these wastes may be treated to remove or absorb liquids, to
comply with the receiving TSD waste acceptance criteria. In addition, the analytical laboratory
will generate containerized liquid waste (lab packs).

Miscellaneous Nonradioactive Dangerous Waste

Each nonradioactive dangerous waste container will have associated documentation that
describes the contents, such as waste type and physical and chemical characterization. Typically,
commercially available such-as-steel-drums;containers will be used. The types of containers used
for packaging nonradioactive dangerous waste will comply with the receiving TSD waste
acceptance criteria and trangportation requirements. However, final container selection,
container and waste compatibility, and the need for liners will be based on the physical and
chemical properties of the waste being managed.

4.2.1.2 Container Management Practices [D-1b]

The following paragraphs describe how each of the containers used at the WTP are mahaged.
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42.1.2. 1 Immobilized Glass Waste Containers

Immobilized glass waste [LAW containers and IHLW canisters will be moved remotely due to
the high radiation content of the waste. A bnef dlscussmn of how the contamers move through
the WTP is presented below. Fhe-sehems

Mﬂ%#&ee@}mﬁﬂf&k%@feﬁeﬁmﬁrqeﬂ&m%em&%m—fouﬁ&ﬂ%ppﬁém

ILAW Containers | . |

An empty container will be transported to a LAW glass pour cave and placed on a turntable
designed to hold three containers. There are two ILAW pour caves at each melter, each with the
capacity to manage three containers at a time. The container will be sealed to the melterMelter
discharge with a pour head connection. The glass waste will fill the container during the course
of approx1mately 15402010 hours. %Che—ﬁﬂed—eeﬂ%amer—wﬂkooo}-ﬁ%—}ﬁ—to%—hewﬁo—feaeh

slab_ﬂlzgs_tg_a_sgl@ Once the contamer has cooled 1t will be rotated to the tmpefb‘expeft
transfer position. The container will then be lifted by a remotely operated crane onto a bogie and
transported to the finishing line. In the event the finishing line becomes backed up, the container
may be transported to the [LAW buffer container buffer storage area containment building. The
containers will not be stacked. Storage area dimensions and-maximum-waste-storage-volumes

are summarized in Table 4-12.

The container will be transported to the ILAW container finishing eentainmentbuilding line (see
Section 4.2.4), where the level of waste glass will be measured and additional inert filler will be
added, if neededto-fill-the-container. A sample of the glass may also be collected in this location
prior to inert filling. Glass within the neck of the container will be removed by abrasion and the
lid will be attached to the container. The debris generated from residual glass removal will be
collected with a vacuum system and disposed of as a secondary waste.

After the lid selding is mechanically sealed, the container will be moved to ene-of-twe-the
decontamination cells-in-the-containment-buttdingunit where contamination will be removed.
Using a turntable, the container will revolve while a power manipulator tracks the entire surface
with decontamination equipment. The dry decontamination process will use carbon dioxide
pellets. The container will then be transported to ene-of the tweTEAWswabbing cell, where its
surface will be swabbed-with-a-soft-abserbert-materiat. The radiation levels of the swab will be
remotely monitored, and the results will determine whether the ILAW container will ge-to-the
IEAW-containerstorage-area be ready for transportation fo the disposal site, or go through

decontamination again.
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IHLW Canisters
The empty canister will be remotely transported to ene-ofthe twe IHLW pour station. The
camster wﬂl be sealed to the melter pour spout with a pour head-and-glass-waste-will fill the

: ays. After filling, atemporarylid-will-be
pl—aeed—eﬂ the camster whteh w111 be allowed to cool to glass transition temperature

(approximately 400 °C to 500 °C), which characterizes the transformation from an equilibrated
melt to a “frozen” glass structure, prior to transportation to the IHLW canister weld containment
building unit (sec Section 4.2.4).

The IHLW canister will be transferred to the IHLW canister weld_handling cave containment
building unit by means of an-everhead-exane bogie. Here it will be stored on an open rack for up
to three days, until it cools to normal operating temperature. Normal operating temperature is
the temperature at which the canister can be lidded. This temperature range is 70 °F to 350 °F.
In addition to providing a cooling area, the IHLW canister handling cave containment building
unit can be used as a buffer to hold canisters awaiting lid welding or decontamination.

After it has cooled, the volume of glass in the canister will be determined. The canister will then
be inspected for glass spatter on its exterior. If glass is found, it will be removed using a needle
gun, and the debris generated w111 be collected w1th a vacuum system and dlsposed of asa
secondary waste. Th e-¥e = d e-on-the 2 :

ﬂaeeaﬂtster—wl—l—be—femeved—by—abms}e& The 11d w1ll be attached by weldlng, to seal the camster

completely and permanently.

The sealed canister will be transported to the FHEW canister decontamination-containment
bmldiﬂg—uﬂﬁdegMez(M The canisters are first rinsed with de-ionized water and then

decontaminated using a cerium nitrate and nitric acid bath. It will then be rinsed with nitric acid,
followed by a de- 1omzed water r1nse and then w1ped or swabbed with a soft absorbent material

radiation levels of the swab w111 be momtored _

The canister will then be moved to the IHLW canister storage area-cave (H-0132) where it will
be stored until transported off-site inside a shielded shipping cask. The canisters will not be
stacked. Storage area dimensions and maximum waste storage volumes are summarized in
Table 4-2.
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