Thermal Treatment Test Facilities 5/19/88 Rev. 0
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Jp— L. EPA/STATE L.D. NUMBER

3 DANGERQUS WASTE PERMIT APPLICATION lwlal7lsl o o dolglolel7

FOR OFFICIAL USE ONLY
Al A COMMENTS

LI

II. FIRST QR REVISED APPLICATION

Place an “X" (n ihe agpropriate box in A or 8 below {mark cae Hox anly) to indicate wheiher this |3 the st applicetion you ere submitting for your fadility or & revisad spplication, i thie
I8 your frat appilcation end you aiready know your facility's EPA/STATE LD, Number, or If this (s & revined epplicstion, enter your factity’s EPA/STATELD, Number in Sectionl above.

A. FIRST APDLICATICN (place an "X™ below #nd provige the spproprre date}

D 1. ESITING FACIITY (Ses inatrections for cafiition of " eRiatieg ™ frcimty. [:] 2. MEW FACRITY (Compiete flem balaw.)
eiw Aavn delow.}

n e

. DATE
DAY} LY FOR BXIATING FAGRITIES, PROVICE THE DATE (mo:, day, & y7.) i {ma.. day. & v} OPERA.
il 7 Lg GPERATION SEGAN OR THE DATE CONSTRUCTION COMMENCED TION BEGAM QR 1S
{us® iNe boxas to the (e} EXPECTED 1O REGIN
[ B. AEVISED APPLICATION (place an "X below and compiaie Section | above)
1, EACILITY HAS AN INTERIM STATUS PERMIT D 2. FACIITY MAS A FIHAL PERIT

If. PACCESSES = CODES AND DESIGN CAPACITIES

A. PROCESS CODE — Enter the code {ram the llst of process codes below that bast describes exch process to b used at the (acility, Tan lines are provided for entering codas. It more
finas zre needed, sntar tha codela) in the space provided, H 8 pracess will be used Ihat ls not included in tha list of codes below, than describa the process (Including lie design
cepacity) in (he apacs provided on the {Section H.C).

B. PROCESS DESIGN CAPACITY — For wsch code enterad In colurmm A enter the capacity of the proceas.
1. AMOUNT -~ Enter the amount.
2 UHIT OF MEASURE — For each amount antered in colyeme B(1), anter the code iram the llet of unlt messurs codes below that deacriban the unit of messurs vewd Only the tnite of
measees thal ere (Iated balow should be used.

APPROPATATE UNITS OF APPROPRIATE UNITS OF

RO
cris MEASURE FOR PAOCESS czss MEASURE FOR PROCESS
PROCESS <oot DESIGN CAPACITY PROCESS Cook DESIGN CAPACITY

Storege: Trestment:
CONTAINER (barred, deum, ote.) 301 GALLCHIS QA LITERS TARK Ta GALLONS PER DAY OR
TANK 802 GALLONS OR LITERS LITEAS PER OAY
WASTEFPILE . 303 cuBs YARUS OR SURFACE IMPOUNDMENT Toz GALLONS PER DAY QR

CGUBIC METERS INGINERATOR Toa  TONS PER HOUM oR
SURFAGE IMPQUNOMENT 504 QALLONS ORLITERS METRIC TONS PER HOUR:
Dispoesk: GALLONS PER HOUR OR
INJECTION WELL D8 GALLONS QR UITERS o (Uss for physicat, chemicat LITEAS FER HOUR

F A ~FE e THER (Usw lor physical, chemical,

LAKOFILL. 0N SRR Lty tharmal or blological treatnent To4  GALLOMSPER DAY OR

ORHECTAHEMETER processes not aceurring i tanks, UITERS PER DAY
LAND APPLIGATION 082  ACRES ORHECTARES fiace impoundmants o inci
QCEAN DISPOSAL o83 GALLOMS PER DAY OR ators. Describe the proceasen in

LITERS PER DAY the space provided: Sactlon it-C.)
SURFACE iMPOUNDMENT oga GALLCNS QA LITERS

Ut o ] T OF UNIT OF
WEASURE WEAIUA NEASURE
UMY OF MEASURE ca0% USKY OF NEASURE cooe UNT OF MEASURE cong
asmLoNS, ., LITEAS AEACAY ... v
I I TONS PERHOLA [ L EAEEETIYI'&H ......... e PR ‘,‘.A:

CUBIC TARDS METRIC TONS PEA HOUR w HECTARE-METER ... ... ..o
CUBNC METER GALLQNS FERHOLM ] AGRES s P e B
GALLONS PEA DAY LITERS PER HOUA H MECTARES ... «ooviriiin 0 nenaeins 0 50 s qQ

EXAMPLE FOR COMPLETING SECTION (1§ (shown in line pumberas X-1 and X-2 below): A [acility has {wo storage {ank3, oOne (ank can
hoid 200 gailons and the other can hold 400 gatlons. The facility also has an Incineratar that can burn up to 20 gallons per hour.

H 8. PROCESS DESIGN CAPACITY " 8. PROCESS DESIGN CAPACITY

. iy 2. umT 0,:?:,"_ Ly ‘6523' 2. UNIT ori?:m.
L4 cooe 1. AMOUNT i Y . cooe 1. AMOUNT i v
:: (I"r::'vﬁ:t tonecity} m ONLY :g rmf fegecity} m:; ONLY
xi|s]o]z 600 G| 5
X2 T[o 3 20 E 6

17,000 (max}, 400(annual

1 *¥T]0[ 4 _avg) u 7

; 5 |

3 [*Thfs|permit covers several triedtment|technpogies/test facilities based upon gmriancép
LT cgived from EPA and WDOE ip onrJary, L1588 |

fcL38 w0 ECY 030-31 Form 3 Rev, 2/84 PAGE 1 OF 8 CONTINUE ON REVERSE
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Cantinyed from the front.

lil. PROCESSES (continued)

C. SPACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS (code “TO4"}. FOR EACH PROCESS ENTEREDR HEAE INCLUDE DESIGM CAPACITY.

T04

This permit application covers treatment of radicactive mixed waste (RMW) and hazardous
wastes via various thermal treatment R&D processes. The primary thermal treatment (non-
incineration) processes are In Situ Vitrification (ISV) and waste vitrification.

ISV is a thermal treatment process that converts contaminated soils and-sludges into a
glass and crystalline product. An electrical current is passed among an array of four
electrodes imbedded in the contaminated soil or sludge, melting and glassifying it. The
process continues outward and downward until the appropriate vitrification depth is
obtained. RMW and dangerous waste constituents are stabilized in the glass and
crystalline product. Organic contaminants are destroyed by pyrolysis, and the pyrolysis
products oxidize as they migrate to the surface. PNL currently operates four
treatability testing units (bench-, engineering-, pilot-, and large-scale). The
engineering- and bench-scale units are located in the 324 Building in the 300 Area on the

" Hanford Site. The pilot- and large-scale units are transportable within the Hanford

Site. The design capacity of the units vary from 5 gallons per day (bench-scale) to
17,000 gallons per day (large-scale).
. (continued on following page)

V. DESCRIPTION QF DANGEROUS WASTES

A. DANGEROUS WASTE NUMBER — Entar the four digit number from Chapter $173-303 WAC for each liatad dangerous waste you wil handle. If you hancla

dangerous wastes which are not listed In Chapter 173-303 WAC, antar tha four digit numbar{s) that dascribes the charactariatics and/or the toxic con.
taminants of those dangerous wastes, .

B. ESTIMATED ANNUAL QUANTITY — For sach listed wasie entared in column A estimais the quantity of that waste that will be handled on an snnual basis,
For sach characferistic or toxic contaminant entered in column A astimate tha total snnual guentity of all the non--iistad wasta(a) that will be handiad which
possess thai characteristic or contaminant. '

€. UNIT OF MEASURE — For each quanlity entarad In column B enter the ynit of maasure cods. Units of meaaure which must be usad and the approprigte codes
are:

ENGLISH UMIT OF MEASURE CODE METRIC UNIT OF MEASURE COoRE
T T P KILOGRAMS .. . uiiiiiiiiiiarirsaetiassesssttansurertasnrsors K
TONS o e e e T METRICTONS Lo s it esrsnans M

i {acility records vaw any other unit of measure for quantity, the units of messure muat be converted into ane of the required vnits of Messure Ieking into account the apprapriate den-
sity or spacific gravity of the waste,

0. PROCESSES

1. PROCESS CODES:

For Dated dangerous waste: For ench llsled dangergus weste snterad in column A sslect the codels) from the list of process codes contained in Sectlon B 1o ndicete how the
wasls will e siored, ireated, and/or disponed of &l the lacility,

For nan-=listed dangerous wastes: For sach charactacistic or toxic cor ingnt antered in Column A, select the codala) fram the list ot proeces s codes contained in Sectlon it
to Indi ailthe pr that will be usad to store, traat, and/or dlapose of all the non=—I[ated dengerous wastes that pogesas that characteristic or toxie contaminant,

Notw: Faue sprcos are provided for antering procaas codes. if more sre needed: (1) Enlar the fiest thres an dascribed above; {2) Enter “000" In the extrame rignt box of ltem
V-0 13 and {3} Enter in (he space provided on page 4, the line number and the additional coda{s).

2. PROCSSSDESCARMPTION: if a cede s nat listed for & process that will ba used, describe the process in the spacs provided oa the fom,

HOTE: DANGEROUS WAETES OESCRIBED BY MORE THAM ONE DANGERQUS WASTE NUMAER — Dengeroue wastes that can be described by more than one Waste
Number shail be described on the form 2w ioifows:

1. Salect ane of the Dengercus Wasie Numbers and enter it In column A, On Ihe seme line complete columae B, C, and D by imaling the total i g Ity af ite
wanta and describing s the grocsages 10 be used (o treat, Store, and/or dispose of the waste.

2. In coiumn A of Ihs next ine enter the ather Daagerous Waste Humber thai cen be used to describe the waate. In column DH(2} o that line enter "incltded with above”
wpd make no other entrive on (hat liae.

4. Repeat 3180 2 lor esch other Dangerous Wasts Humber (hat can be used to describe the dengerous waste.

EXAMPLE FOR COMPLETING SECTION IV (shown (e fine numbaers X-1, X-2, X-3, and X-4 below) — A tacility will trest and dispose of 1t estimated 900 paunds per yeer of cheoma shav-".
nge trom testher tanning and linishing operation, In addition, the fecllity wilf ireut and dispose of thine non—llated wastes. Two wastes sre correaive only and thers wilt be an estimated
200 pounds par year of sach waste. The ather wasta is corrasive and ignitable and there will be en estimated 100 pounds per year of that wasts, Teaatmant will be in an incinerstor and
dlspoas will be in & fandfil,

t . |oanaznous oF WER- i
o 'wasTeno. ftipihiniairdmpping Sune 1. PROCRAS CODES . 2. PROCESS DESCHIPTION
E . {anrer coge) cooa} tenter} (1 8 code 18 not emieced i O 1))
[ IR (L 1.1
X-1\Klo|5]4 900 : Pl To3IDS8gQO
| [ 1 il T
X-2{Dlolo|2 400 PplTo3pso
T T T 7T
X-3iDjoloq! 100 Pl iTO3IDS8O
! [ T 1 Tl [
X-4 D}O‘O 2 TOo3D280 included with above




Thermal Treatment Test Facilities

III. PROCESSES (continued)

Waste vitrification prototype equipment is located in the 324 Building.
Treatability studies are performed using simulated and actual RMW samples.
RMW is mixed with glass- forming materials and vitrified into a highly
durable glass for disposal. The design capacity ranges from 1.5 gallons per
day (bench-scale) to 30 gallons per day (pilot-scale).

In some treatability studies with ISV, vitrified soil is Teft in place for
additional study before either being removed or designated as nonhazardous.

Other thermal treatment processes covered by this permit include plasma arc
pyrolysis, in situ heating of soils and sludges for removal of organics,
metal melting for volume reduction and immobilization of contaminated metals,
gamma induced oxidation of organic chemicals, thermal treatment for the
drying and decomposition of liquid slurries, in can melting of soil wastes
and 1iquid slurries, and microwave heating to dry and immobilize liquid and
solid wastes,
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Camiiued from l;lol 2.
NOTE: Photoccpy this page before comaleting if you have more (han 28 wastes (o llal.

L. NUMBER (eater frompege 1)

.wlal7lel dololols!elelz
V. DESCRIPTION OF DANGERQUS WASTES (continued)
L A, C. UHIT 0. PROCESSES
t u |oaNGEROUS B, ESTIMATED ANNUAL OF MEA-
H O | wASTR HO. QUAHTITY OF WASTE ?:?5 f. PAOCESS CODES 1. PROGCESS DESCRIPTION
E . | fesrercode) code) (ontar) (¥ § code lanot enlered in O( 1))
|| T 1 T T 1 T T
Liplofof 1 30 T |ITO4 Treatment
71 | T |
210i0{0 2 450
T (7 1 T 1 i1
3 iplol o 3 3
T 71 71 T
+ 1Djolol 4 450
T T T T
5 |1D] 040l 5 450
11 | 1 1
6 i1D|Q| 06 450
TI7 T T 1 T
T Intolol 7 450
BB T LI 1]
8 {D|10|0 8 450
(7 T T (|
9 |n|ojol9 450 vil|l Y hd
TIT 1 =T T g
e :piol1lQ 450
IB1L T | T
D011 450
. TT? | R [N | [
121D10j1 70
T i T 1
131D10j1 3 70
T§7 T 1 T T
14 1pj0l 1 4 70
T 1 | 1
15 Iplolils 70
1T 1 1 T 1
16 |D{0| 1| & 70 N/ Y Y
T§? T T T
17 1D1011]7 70
FEY L L | !
13 ;WITIO)1] 450
7T T 1 .
19 1WITi0l2 450
T T3 1 T
20 [WIP{O)1 70
17 1 1 T
M wirliol 2 70
1T 1 i1 T
12 1F1010t 1 70
TTT T 1 T =7
3 iF(01012 70
i T]T LI} LI T -
24 1F10(0: 3 70
T ] T 1
2 E 0 01_4 70 T 11 1 T T 1
. [F10]0i5! 70 \d v ¥
L 2re. ECY 030-11Farm ) PAGE I __OF 5 CONTINUE ON REVERSE

fanter "A" "B, ‘0 eic banind the V'3 o sdentsly phatonenied pagaet
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Cantifued frem q;lco 2,
 NOTE: Phatocopy ihla page before comgleling if you have more (han 28 waales {o fiatl.
. L.O. NUMBER (enter from page i)
- WIR7I8[9 4 lsis[e]7
| IV. DESCRIPTION OF DANGEROUS WASTES (continued)
N Y €. UNIT 0. PAGCESAES
! ¥ |oANGERCUS 8. ESTIMATED ANNUAL OF MEA.
N O | wasTE NO. QUANTITY OF WASTE Suae 1. PROCESS CODES 2. PROCESS DESCRIPTION
E . | fentercoae o] tenter (0 8 code 18Tt etaved i OL 1)
] TT I T 1 1
1 {F|0}0f § 70 T |ITO4 Treatment
TTT T T 1
2 iF 010 7 1200
S L L T T
31 {F|0l0l 8 1200 P
NN T T T
¢ Fi0| 0 9 1290 T
TTT 1 T T T
5|Kj0| 31 1200 P
1T T 1 T T T
6 |KIQi3l5 1200 P
T 77T 1 T 1 T 1
T [KLO[ 8 4 1200 P
T ! T T 1
8 [K|1]0f 1 1200 P
I T T 7T
g Kiliol? 1200 P
T 71 T T
1o W00 1 30 T
7 T 1 T AR
t Total annual gquantiftvi wWilll :n?t e>|<cclaei TOP -
1z (UiQ 0 1) 1000
F Jugh S T T 1 T 1 IR
13 1U]2]4]7
1T | T 1 1
1+ {PiolOf 4D 1000 P
t-lr':)ugh T Pl [ T 1
15 {pl1] 2 35 v M
T T T 1 T TT
& .
T T T 1
17 !
T T 7T 1
18
I ™ 7T T ||
91 b
T T T—F T
20
T | 1 T
i
1 T T T
22
1T 1 1 1 T 1
23
™7 ™ T 7 I
24 ]
T 3 ¥ T
s |
! i T L T T
g i L1 !
EtLm 2re. QY O30-31Form 3 PAGEQ____OF 5 CONTINUE ON REVERSE
lfantar A" "BV 0 gtc benind the 3™ la igentily pnatoccmed pagen)
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Continyed lram the iront,

V. DESCRIPTION OF DANGEROUS WASTES (continued) -

E. USE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM SECTION D(1) QN PAGE 3,

The RMW and hazardous waste to be handled in thermal treatment test facilities include Tisted
wastes, wastes from nonspecific sources, characteristic wastes and state-only wastes.

These thermal treatment test facilities are currently tested in the engineering development
laboratory (EDL), EDL high bay and hot cell complex of the 324 Building, the ISV test site
west of the 300 Area (see attached drawing), the 116-B-6-1 crib, and other selected Tabora-
tories in the 324, 325 and 331 Buildings. These technologies may be used in other facilities
and at RMW/hazardous waste remedial action locations. :

V. FACILITY DRAWING

All axisting faciiities must include In the space provided on page 3 8 acale drawing of the [acility (see ingiructions lor more delail).

VYi. PHOTOGRAPHS

Al sxisting lacHities must include phologreohs (seral or ground—ievel) that claary delineate all eximting structures; existing storage, irestment and dispossl srean; and
wtes of luture storage, lremtment or disposal sress (3ee matructions for more detail).

Vil. FACILITY GEOGRAPHIC LOCATION *1N1S intormation appears on the attached drawing and photograph.

LATITUDE (degraes, mnutes, & seconds) i LONGITUDE (degraes, minuies, & ssconds)

HERIEN HEIREIEE

Vill. FACILITY OWNER

D A. It the facllity cwnaris slag the facility cperator as listed in Sectlan Vil an Form 1, “Gaeneral information™, place an X" i the box {o the leit and skip 1o Saction IX below.

B, 1 the facillty owner i8 not the facility aperator as fisted in Saction Vil on Form 1, compiete the following itema:

1. NAME OF FACILITY'S LEGAL OWNER 2. PHONE NQ, (#ran cods & no.)

+ * [ I 1 4 T 1 I [] i [] i 1] O 14 [1 [ 1 1 b 1] 1 i ¥ 1 1 1 L] i [ [] O

f
r!

]
3. STREET QRP.Q, BOX 4, CITY QRTOWN 5. 8t 8. ZIP CODE

[ LT

k) L] L] ' : ! L] ] ' : L) 1 ] L ] L L 1 1 L I b L] L] 1 L Ll L] L3 ! 3 M H

V T H T T T T v 1 T i oy H J i 1 1 1 i T 3 1 ' 3 T T O T 1 T 3 1
v

IX. OWNER CERTIFICATION

! cartify under penaity of law that | have parsonally examined and am familiar with the information submiltdd in this and all attached
documents, and that based on my inquiry of those individuals immeadiately rasponsible for obtaining the information, | befieve that the
sybmitted information is true, accurate, and compiate, | am awara that there are significant penaities for submilting faise information, |

NAME (prmt or type) | DATE SIGNED
Michael d. Lawrence, Manager
g -/¢-%%

U.S. DOE, Richland Operations

including the posasibilily of fine and imprizonment. A
| SIGNATURE / /
Wl f ) Srerrins

X. OQPERATOR CZRTIFICATION

I cartify under penaity of Jaw that | have personally examinad and am familiar with the information submiited in this and alf attached
documents, and that based on my inquiry of those individuals Immediately rasponsibie for obtaining the information, | beligve that the
submiited information is trus, accurale. and complets, | am aware that thare are significant penaities for submitting /alse information,
including the possibility of fine and imprisonment,

NAME (pnnt or typel SIGNATURE DATE SIGMED

SEE ATTACHMENT
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X. OPERATOR CERTIFICATION

I certify under penalty of Taw that I have personally examined and am
familiar with the information submitted in this and all attached documents
and that based on my inquiry of those individuals immediately responsible for
obtaining the information, I believe that the submitted information is true,
accurate and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and
imprisonment.

WAA//%M:M ~/5-38

Michaél J. Lawrence, Manager Date
Department of Energy
Richiand Operations Office

Mz/\-——]ﬂ‘jﬁ‘——\ Jé;’éz 5'5 ?/
Wiltiam R. Wiley, Director Date
Pacific Northwest Labora;é@y
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In Situ Vitrification
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Waste Vitrification

.
S W

._. 3 )

§ e

O

>

:

D

WA

N

‘.

\

%
A L

I

.

1

i =

il

8605893-4CN
Photo Taken 1386

Longitude 119°16°27"
Latitude 46°22'01"

78804-120.5




Thermal Treatment Test Facilities

Site Plan
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In Situ Vitrification Process Trailer Schematic
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Flow Diagram for Vitrification Process
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