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Revised Insents fcr Clanficaticn As Requested by
‘he PNL Cversight Committee

Tre supject test plan nas been revised via the change ccntrol prececures ceiined in the
test plan to accommodate requests by the oversight committee. The requested
changes involve minor clarifications of Lerminclogy' and intent and do not in any way
effect operations or safety. The original text in the procedure is replaced with text in
italics and a corrected page inserted.

The primary changes address the following areas:
1) Clarification that the "simulated sludge™ used in the tank is not representative of a
true refractory sludge since it is composed of only hanford soil and water. Rather, it is

representative of a high water content matenal.

2) Relative to the test objectives, clarify again that the sludge is not representative of a
refractory type sludge but represents a high watér cantent material.

3) Clarify the use of and basis for pumice as a fill material.

4) Clarify that for major changes, the project manager and the site supervisor must
confer with laboratory safety personnel.

5) Relative to the SOP 58, clarify the starting depth position for the electredes.

8) Replace the term exclusion zcne with the term safety zone where this term is used
to describe the roped off safety zone around the hood.

Changes made and approved by Leo E Thompson, Task Leader./
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1.2 “NTRQRUCTION

1.1 PyR’Pe

In situ vitrification (ISY) is a waste remediation technology, deveicped at
Pacific Northwest Laboratory (PNL), which environmentally stabilizes contaminated
soils and sludges without exhumaticn., More than 70 tests of the ISV prccess ranging
from laboratory to full scale have been conducted, generating vitrified blccks
weighing from 1 to 900,000 kg. Thesa tests, conducted on a wide range of actual and
simulated wastes types and soils, have repeatedly demonstrated the utility of the [SVY
process as an effective means of immobilizing hazardous chemical- and radioactive-
contaminated soils. This demonstration, using the OQOE large-scale test equipment,
will extend the application of ISY to full-scale siudge-bearing tanks. ‘Cj{ :7/p/%(

This test plan will be used by PNL to dTrectithe test1ng of 'SV process on an
underground storage tank conta1n1ng a e+é;£;%e3:g§}f%€;€::r aw e—JE»% This test
plan describes the procadures to be used to conduct the test at the 300 West large-
scale underground tank vitrification (UTY) tezt site. Included are descriptions of
the site, the ISV process, equipment start-up and operation, test parameters, and
data analyses and interpretation. The overall objective of the large-scale tasting is
to demonstrate applicability of ISY for remediation of a full scale underground tank.

Specific test objectives ars stated below.

1.2 T°ST_QBRJFC
The objectives of this test are as follows:

- \ sal  t!  applic »ility of ISY in rer tiating ) ft diametar (5000
gallon) buried tank which ccntains a high water content layer representa;1ve
of a satur :ed sludge.

Obtain water balance data to support the theory explainiang why voelatile
components and water soluble components do not migrate away from the melt,
rather are drawn to it.

. Characterize the particulate prcduced during the various stages of the
vitrification process to support fTuture off-gas treatment system design.

Jemonstrate the ability of ISY to vitrify the site to depths practicai within
the context of actual tank remediation activities. Perfcrmance wiil e
determined by vertical and lateral dimensions of the vitrified zcne. The
Jrimary measure of success is to csmplately vitrify the tank, :the tTiaks
contants, and the supporting pad.

s
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- allcw the system ta recover frcm electrical short circuits when the

electredes are engaged in 3 molten pool of metatl,

- €liminate the lador intansive process of installing 7Tixed buried
electrodes,

- reduce worker exposure frcm the intrusive orocess of empiacing
electrodes into the soil adjacent to a tank.

- eliminate the secondary wastes generated during electrode placement
activities.

. Cemonstrate a technique which could be used in an actual remedial cperation to
fill an underground tank with dry soil. The ability to minimize void spaces
in the tank is important to reduce the~possibility of transient gas releases
from the tank as well as preventing the formation of drain noies which could
disrupt the conductive pathway.

. Obtain data for evaluation of hood pressurization mechanisms.

1.3 ~""T_DESCRIPTION
1.3.1 Process Qescrinticn

The UTY process, illustratad in figure 1.1, converts underground %anks and
associated hazardous materials to a solid block, immobilizing tha contaminated tank,
sludge, and surrounding soil ia the process. Prior to treatment by ISY, void space
in the contaminated underground tanks is ¥illed. A hcod for containment o7 gases and
volatilized materials generated during the ISV process is placed over the area to be
vitrified. An electrode feed system (EFS) is positioned over the hood and an array
of four graphite electrodes is placed ia the EFS. Each electrcde is initially
inserted one to two feet into the grcund. 3ecause soil is not electrically
conductive when moisture has been driven off, a graphite and glass 7rit starter
material is spread tetween tie electrcdes to form a conductive starter path. An._
electric potential applied to the eleccrodes establishes an electric current in the
starter path. The resultant ocwer heats the starter path, cenerating temperatures
Nigh enough to melt the currcunding soil (typically sbout 1700°C). Vhe starter path
is consumed by oxidation, ana tha current is transferred toc the molten soil, which is

alactrically conductive.
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1. Jperating Sequence for Underground Tank Yitrification

As the molten zone progresses downward, the electrodes move with the melt

“ront. Metal

telt when contacted by the molten soil.
:han the liquid glass, flows to the beottom of the molten pool.

inclusions in the treataent zone (such as the steel tank in this test)
The fluid metal, which has a higher density

Concrete, when

:ontacted by the molten glass, deccmposes and dissolves into the molten mass.

In vitrification of an underground tank the molten pool enccmpasses the soil,

3¢ tank,

the tank.

increte
se allowed to continue downward,
Radionuclides and nonvolatile hazardous

incerporated into the glass product.

the high temperatures experienced in the melt.
the surface of the vitrified zone, wnere they burn in the presence of air.
tank melts and forms ingots near the bottom of the melted mass.

1211 and sludge in the bottom of the tank.
if desired, to immobilize contaminated soil below
ements such as heavy metals ara

The melt may ilso

Organic ccmponents are generally pyrolyzed by

The pyrolyzed bypreoducts migrate to

The metal
Any hazardous

taterials not captured in the glass or destroyed by the ISV prccess are renoved in

the 077-gas treatment system.

The product resulting frem the ISY preocess is a glass and crystalline nass

tesempling natural cbsidian and a2 metal

ingot.

The ISY bleck which is only 2 to lIX
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neavier than concrete, rossesses adcut 5 to 10 times the strength of unreinforced
ccncrete in both tension and compressica. The ISY bleck is also extremely inert,
Wwith a chemical leach resistance 3ppreoacniag that of Pyrexd glass.

The EFS is used to ccntrol movement of the electrodes into the meift. The
electrodes can be fed in either 3 passive or active mecde. In the passive mode the
electrodes are allowed to gravity 7eed into the molten glass. The electrodes., which

rest on the bottom of the melt, feed intc the melt as the melt prcgresses dewnward.
In the active feed mode the electrcdes are gripped and air motors are used to move
the electrodes either up or down as required. As the tank melit a molten pool of
metal will form at the bottom of the melt zone. Shorting can occurs if electrodes
contact the molten metal. If a shorting conditions developes an electrode can be
Tifted to alleviate the problem. To preclude shorting, when it is known that a large
pool of metal exists at the botteom of the meltlkgge,glectrodes can be systematically

..

fed into the melt. The EFS, in conjunction with the test configuration, is shown in

Figqure 1.2.
1.3.2 Iank Descri-*ian

The configuration of the tank which will be used in this large-scale
demonstration was designed to represent actual tanks present at the Qak Ridge
National Laboratory (ORNL) site. Characteristics of 33 underground tanks, both
vertically and horizontally oriented, at the ORNL site were evaluated. Tank
conditions were selected which shculd resresent the most difficult applicaticn of
ISY. A 10 ft-diameter by 10-tt tall stainless steel tank with a 8 in. thick outer
layer of gunite will be used. T7he tank wall thickness is a ncminal 1/4 in. with a.
conical top and flat bottom. The tank dimensions are representative or actual
dimensions of tanks buried at the CRNL site. The tank has Seen ied with ri:
and flanges to simulate actual field conditions, while also serving as rcorts to fill
the tank and insert instrumentaticn into the tank. As an added measure o7 safety, a
10 psi rupture disk has been fitted to the bottom of a pipe extending vertically
through the tank. The pipe has 5Seen drilled with 1/2-in. holes avery 1-1/2 in. to
provide a pathway for a pressure gradient of greater than 10 psi to be relieved by -
*dlewing a2 rupture disk. The tank contiquraticn is shown in Figure 1.3. Tanks with
diameters of 1 Tt and 3 7t will Rave been previously testad to determine Jrecessing

characteristics and product cduradbility of ISY on scaled tanks.
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2.3 Test Pit Tastrumentaticn

Instrumentaticn will be placed in the tank that will cSrovicde data meic Z=2234.
‘dth and tank pressure during processing. 7Two vertically oriented type X
sermocouple bundles will be used. One will b e placed slighly off-center inside the
:nk with the TCs starting at 5 ft below grade and placed on one foot centars to 23
: below grade. The second vertical TC bundie will be plaéed outisde the tank in the
lactrode plane. The TCs will start at 4 t Selow grade and be positioned every two
zet to 14 ft below grade. One bundle of type X thermocouples will be buried 10 ft
alow grade with the first TC placed 1 ft from the outside of the gunite wall
irrounding the tank and subsequent TCs placed on 2 7t center out to 23 ft. Oepth
1d melt shape monitoring capabilities will be provided by the thermccouples. As a
a2condary method of depth determination, the electrode feed system will be fitted
ith an electrode travel monitoring system, which will display the vertical travel of
1e four electrodes. Qne type C thermocouple will be ﬁfgced at the bottcm of the
ank, 15 ft below grade, to measure melt temperature. The tank will contain a
inimum of three tubes which will be connected to pressure transducers to monitor the
resence of pressure gradients within the tank. The test pit instrumentation layout

s illustrated in Figures 1.4 and 1.5.

~4
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1.2.4 Tank Sludge Simylation

cet s
t_;oproxmatel 135 07 tha zznk veiume (~3340 L) will be filled with a2 &im ted—
\s‘-V
~e——+e++act~ry—s*vdge An evaiuation of CRNL tanks reveaied no tanks containing

greater than 25 vol% sludge. The Eludgé‘for this test will Le simulated by a mixture
of an alumina silica base material (Hanford scil) and water. The composition of
Haniord soil is shown in Table 1.1. Typically, slﬁdge heels in the tanks at the ORMNL
are only a few volume percent of the total tank volume and the tanks will be filled
with soil or some other suitable material prior to vitrificaticn.

Tahle 1.1 Hanford Soil Ccmposition

Alxali Composiftiogn, wt %
;0 A 2 1.80
Na,0 3.02
1%z11ne Carth
Al;03 13.6
Cao 6.0
Fez03 . 8.55
MgQ 2.88
Si0; 60.9
the
P2Cs 2.42
Total 89.8

A wide range of sludge types were reported in the ORNL report ranging from
hard to soft siudges. Specific cata regarding water content was not provided. It is
astinated that sludge water content could range from 20 wt% to &80 wt%. Yater has
Tittle impact on the quality of the resulting waste form since all of the water is
vaporized and removed to the orf-2as treiatment system. Watar content is primarily a
prccessing concern. Quick release of water vapor frcm the zink cculd resuit in
oressurization of the hocd and rsiease to the envircnment. It is anticipated that
during 3ctual tank remedizticn 2t ORNL, 3ny remaining supernate would te removed frem

0
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the tanks prior to vitrificaticn. Water remaining in the sludga ccnstitutes a2 mincer
corticn of the tank volume and the inert fill material wouid contaia minimal water
ccntent to maximize the efficiency of the ISY process. 7o evaluata the erffect of
high water content sludges on the ISV process (i.e., tank and hood pressurization,
scrub system water accumulation, etc.), a 30 wt% water sludge will be placed in the
bottom of the tank and a dried, low density fill material will be used to fill the
tank. Sludge placement and tank filling will be performed through an 18-in. manhole
that is slightly off-center of the tank.

1.3.5 Iank Fill pd Fell metes “"Q @{ZJ/

An objective of the test is to denonstraté/use of existing methods to f111 the
void space in the tank prior to v1tr1r1cat1on,//The void space resulting from removal
of supernatant liquids in the ORNL tanks wou[ﬁ,nqggnto be filled prior to treatment
with ISV. The presence of large void spaces in a “tank could cause a loss of
conductive pathway between the electrodes !s the molten soil slumps into void areas.
As part of the tank fill task a techn1que =111 be identified that will minimize void
space within the tank. The technique identified will pose no threat of detrimental
impact to the environment nor increasea hazard to personnel.

Previously completed engineering- and pilot-scale testing has studied the ISV
process on tanks surrounded by and filled with ORNL soil. The large-scale test is
being conducted using Hanford soil as the material surrounding the tank and a low
density fill material for tank fill. Hanford soil was chosen for use due to the
econcmics associated with shipping ORNL soil to the Hanford site. It will also serve
to broaden the knbw1edge base Ly use of a sacond soil. If the glass and crystalline
product fo. [ vitrifyir_ a tank in Hanford soil ;S the requirements ¢ _xic
Characteristic Leach Procedure (TCLP) testing it is believed that a product formed
Wwith ORNL soil will be even more resistant to the leaching of contaminants. The high
electrical conductivity of molten Hanford soil causes the system to be amperage
limited once a large molten mass is produced. Treatment of ORNL soil, which
possesses a lower electrical conductivity than Hanford soil, allows the large-scale
system to operate at a more efficient amperage level. Thus, if a tank is prccessable
in Hanford soil, it may be mcre efficiently and 2asily treated in CRNL soil.

[y
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% As part of the effort 12 successtully meet the test cbjesctive of achieving

//‘

VG
‘/4|“‘eptns practical w1th1n ftha context, of actua] tink remediation activities,” low

sei2 fvallatd g N o . . ) .
density materials afe—aefag—ov**uece&—Lo-r1111ng the void voliume in the Tzak. The

Jow density materials, in theory, would prcduce a smaller volume of 3lass per depth

as well as reduce outward growth of the melt resulting in greater melt depth. Feur<

i d 3 ow.-censity concratarL -
bo:asilisaza—q$ass—m+e+esahe¢esw—aad-#eFmieuli;er——An—eng%nee++ng—sca+e—%es:_uill-be—Q—
cendueted—omthe—material salected—to-deteraine—inpact—oca—processing,—depth—and—<

product -quality—<-
'1.3.6 Heat Shield and Yent Pipe

Calculations and previcus testing indicate the probability o7 a heccd pressure
event attributable solely to hot jases released from the melt is very low. -However,
rapid radiant heating of the hood atmosphere ‘from-the melt surface could result in a
hood pressurization. To preclude pressurizing the hocod due to radiant heating of the
of the hood gases, a heat shield will be utilized to buffer heat release from the
surface of the melt in the event the cold cap is disruptad. Ths heat shield will
designed to inhibit heat transfer to the hood atmosphere while at the same time

allowing adequate ventilation of the volume within the sh1e1d for the burning of
installed 4o depih in

combustible off-gases. {2 . -d'a rmphite veat
Hee toudd ol gCL“C‘LU éf gasws o bgc‘ P(ec».éc.‘ £ P ‘f‘LvZ- tacde | T veat hed

1.3.7 Qepth Enhancement Taghmg;gs heles & G vz, I&, cad 2d in CPR -P-OW"
oc-ie..
In an effort to demonstrate increased depth capability, several depth

enhancement techniques have been incorporated into this test: low density tank fill
material, an electrode feed system, dilated tip electrcdes, a heat snield, ind a
modified. covered starter path. - o, )

Low Density Tapk Fill Mataris], The lcw density tank fill materialﬁis
expected to result in increased subsidence and preferential melting in
the low density zone. This should enhance depth by increasing the
downward melt rate while limiting outward growth. An engineering-scale
test utilizing a pumice matarial demonstrated a greater dcwnward melt
rate when compared to a similar test not using the lcw density fill.

£lactrode Feed Svs*tam, Tie alectrode feed system will eliminate pcwer
losses through electrccde szments in the soil belcw the melt zone (fixed
electrode design). £lectrcde feeding has been successfully

-4
~Ny




TEST PLAN
LS-UTY-1 Rev. O
APRIL 1991

it bota engineering- and pilot-scaies.

The heat shield is expected to block the raagiant shine fTrom the

i release event disruptsthe cold cap. This thermal heat source
1eat the hood surfaces and suspended particulate which can act to
heat the gas phase in a rapid fashion. Thermal energy froma ! m
the cold cap can exceed 250,000 watts which is available. for

neacer
gggfisgrgéigg. A new starter path configuration will be used to
Jower & the center of the melt and reduce the initial outward
modification does not impact the cross sactional area of the path

angling the center points of the "square™ around the electrodes
a center point of the melt as shown below.

Modified Starter Path for the large-Scale UTV Test

12 inch cia.qrzpnno slecroces

Starter path (typical) 2° wide x 2 ° deep in the "X and modifed square
witt he zaf encrcing sach elecToce.

13
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2.0 QPERATICHS AND MATNTENANCE 2R0CEOURFS

e e
The operation ﬁﬂ,t§e large-scale [SY system is governed by Sate Ccer2ting
- - v . . - , .
srocedure (SOP) 58, Rewwi, hereinariter referred to as SOP 58. The procedure includes
start-up, operating, and shutdown instructions for the large-scale ISY system and

generic instructions for equipment setup and maintenmance. Site- and project-specific

instructions are included in Sections 3.0 and 4.0 of this test plan.

SN
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3.0 IE°T SITE A7 EfyvovreT Aot TION
3.1 TANK PREPARATION
The test site will be initially exczvated to a cepth or 29 7% for -iacement of

test instrumentation. The hole will be apprcximately S50 ft across at the surrace to
account fTor a required maximum slope of 45 degrees. An 8 in. thick pad o7 cement
wil1l be poured at the bottom of the hole to support the tank such that the top of the
sad is 15 ft from grade. '

The tank will be placed on the pad so that the conical top and tank marker is
pointing upwards. Gunite will be sprayed on the outside of the tank to a nominal
thickness of 8 in. Rebar will be used around the tank to support gunite. After the
gunite has been allowed to cure the test pit will be back-filled to represent a
typical tank configuration at ORNL.

3.2 SITE PREPARATION .

- -

The site will be leveled per SOP 53 to provide'aﬁ even surface cn wnich to
place the ISY hood and process trailers. The 18 in. manhole and cne 4 in. riser will
be left accessible for filling the tank.

The off-gas processing trailer, support trailer, and control trailer will be
located on site, immediately east of the test site on the outside edge of the safety
Zone perimeter established by the site supervisor. A change room trailer with all
necessary protective clothing is present at the 300-W site. Entrance into the safety
zone will be controlled through the off-gas treatment trailer. The process control
trailer and the electrical supply trailer will remain outside of the sarety zone.
Figure 3.1 illustrates the relative lccations of the trailers.
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The hocd and the electrode feed system will be positioned over the test site.
Pricr to and after setting the off-gas hood several upgrade and maintenance
zctivities involving the nced wiil tzke place. These include:

Verify that sufficient hood vacuum can be maintained during
precessing.

Modify the existing off-gas line so that the electrode feed
system will fit over the hood. :

Weld a steel plate skirt around the entire hood to fAelp
reduce the consequences of 3 subsidence event reaching the
edge of the off-gas hood. The current hood is only 40' x 40°
and past testing has shown that this dimension of hood can
impact depth.

Modify the existing two windows to eliminate the "tunnel
vision” and install two additional windows on the other two
sides of the hood. _

Install lighting in the hood to aid in viewing the melt
surface and remote activities conducted inside the hood.

A tank locatiun marker protruding out of the soil covering the tank will
identify the center of the tank. The hood will be positioned such that the tank is
centered within the electrodes. After positioning the hood, cover soil will be
placed around the edge of the hood ccvering the skirt. The electrode feed system
will then be assembled per the assembly plan and placed over the off-gas hocd. The
off-gas hood will be vacuum tested prior to test initiation.

Installation of the hood and support equipment is detailed in SQP £3.

3.3 TANK FTLI

The “simulated sludge® (actually a wet soil la: -~ ~esenting a high water
content ldyer) will be prepared by mixing Hanford soil with water to obtain a 30wtZ
water - soil layer. The layer will be mixed by placing the given quantity of soil
in the tank and then addition the appropriate amount of water. A Tow density fill
material (pumice) will be used to fill the remaining void volume in the tank. The
fill material will be placed in the tank through an open riser. Visuai verifications
inside the tank will be made to ensure the fill material is uniformly distributed
during the tank fill cperation to minimize significant void spaces within the tank.

3.4 ZLECTROQE ASSEMBLY AND STARTER PATH INSTALLATION

The electrodes will te positioned and the starter path and the insulating
blanket Taid per SOP 253 iastruction. The electrodes will be positioned in a square
cenfiguration with a 3.5 @ (11.5 %) spacing. The electrodes will be initially
installed at g 2 ft. cepth into the ground.

.{7
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If it becomes necessary to lay a new starter path because electrical
conductivity tetween the electrcdes has been lost and cannot be re-established, the
cause of start-up tailure will Le identified prior to restart. Upon approval of the
Task Manager and the Site Equipment Supervisor 4nd in gccordance witn a contined
space entry permit, fresh soil will be placed over the melt zone and a new starter
path and insulating blanket laid per SOP 58.

3.5 PROCESS EQUIPMENT ASSEMBLY AND TESTING

The process equipment will be assembled and tested. VYerification that ali
pre-run activities in SOP 58 have been completed and signed off will be made. The
test may be initiated following pre-run verification and successful completion of
‘equipment testing.
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4.0 SYSTEM QPERATIOQON

*_QPERATING INSTRUCTIONS

: Qgri-gas system start-up in accordance wigh SCP £3. et the

ire across the scrubbers (DPIC-203) to 50-in. water. Cperate scrub
the quencher and tandem scrubber nozzle pressures of 20, 30, and
aly.

.5-M NaOH solution in the pH adjusting tank. Slowly add 100 L of
followed by 40-kg (88-1b) dry NaOH, being careful to watch for

‘ns. Fill the tank to the 150-L Tevel with water per SQP 58

> system 2 temporarily to set the nozzle pressures. Adjust the pH
10 between 8 and 11. Collect pretest scrub samples from both
:nd set after 30 min of operation. Label the samplesswalif- run
:r, time and date taken, and operator initials. Shut off scrub pump
7 samples, but leave all of the scrubber system 2 valves in their

in case scrub system 2 is activated by the automatic process

system changes, tank transfers including caustic addition, as well
sarvations, in the log book.

_OPERATING INSTRUCTIONS

srmer will be operated as outlined in SOP 58. The electrical system
using manual amperage control. Use the graduated power buildup
1 for each electrical phase to control power during start-up.

perating at greater than 25% bower. select the appropriate voltage
‘ower factor on both phases is not less than 0.84 for more than

. time. Power factor can be calculated as the ratio of the load
.me plate voltage for the given tap.

Jower Factor = 1gad voitage
name plate voitage

transtormer “ap changes, 2s well as cperaticnal chservaticas, in
- dn ;‘

riodicaily cilculace the -ower rictor whnenever crerating &
2:071ity 2nd record the result in the 1¢g Hook.

i
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A e WO~ YU LN
. e o o o

Maximum Maximum
rPredfcted Power Predicted Power
Iime (h) (kd/phase) Iime (h) (<W/nhase)
o D _
0.0 - 0.5 5§ = 15.0 - 15.5 378 -
0.5 - 1.0 10 15.5 - 16.0 390 ‘- ’
1.0 - 1.5 20 16.0 - 16.5 405 -
1.5 - 2.0 25 - 16.5 - 17.0 425 -
2.0 - 2.5 35 - 17.0 - 17.5 450 ° i
2.5 - 3.0 45 17.5 - 18.0 470 o
3.0 - 3.5 85 - 18.0 - 13.5 500 -
3.5 - 4.0 65 - 18.5 - 19.0~="T2g0 -’
4,0 - 4.5 78 - 19.0 - 19.5 545 -
4,5 - 5.0 85 ’ 19.5 - 20.0 570 :
.0 - 35§ . 95 20.0 - 20.5 595 :
.5 - 8.0 =108 20.5 - 21.0 815 2.
.0 -86,5 " 120 21.0 - 21.5 630 3°
5-7.0 130 21.5 - 22.0 675 -
0 - 7.5 145 22.0 - 22.5 708 | _
5 - 8.0 155 22.5 - 23.0 738 -~
0 - 8.5 175 23.0 - 23.5 778 -
.3 -9.0 180 23.5 - 24.0 800 o
0 - 9.5 190 i 24.0 - 24.5 840 L
.5 - 10.0 205 " 24.5 - 25.0 3’ -
0.0 - 10.5 220 . 25.0 - 25.5 925 = -
0.5 - 11.0 230 2 25.5 - 26.0 985 &° o
1.0 - 11.5 243 B 25.0 - 26.5 .1030 4T
1.5 - 12.0 260 26.5 - 27.0 1095 -+ 7
210 .12 8 275 27 0 - 27,5 1165 7¢C o
- 13. 285 27 - L0 ) £z -
13.0 - 13.5 300 _ 28.0 - 28.5 1500 >¥% L
13.5 - 14.0 32s -7 2805 - 29.0 1680 ' 7
14.0 - 14.5 335 S 29.0 - 170.0 1680
14.5 - 15.0 RED)] -

TA3LE 4.1, Graduatad Power 3uildup Chart.
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4.3 SHUTDQWN TNSTRUCTIQNS
Refer to S0P S8 for normal and emergency shutdown procedures. Follcwing
tystem chutdewn (normai o7 s:2ergency) continue to menitor <he 1iguid svels in the

tanks every other cay (excluding weekends) or until the hoocd is removed. Record the
tank liquid levels in the laboratory record book. If an increase in tank level is
observed contact the task manager and the site equipment supervisor.

Minimum normal shutdown conditicns will be when the melt has reached the
bottom or the tank pad (16 ft.). If reasonable progress is being made (e.g., 0.25
in./hr) testing may be directed to be continued to greater depths as directed by the
‘Project manager and Site Equipment Supervisor. Once electrode power is terminated,
operate the off-gas system and the MMS sampler for an additional 48 hours (2 staff
per shift) or until the water accumuiation rate in the MMS sampler is trending
downward. e

Upon test completion unscrew the remaining portions of electrodes (it may be
necessary to cut the graphite) azi remove with a crane. Disconnect the electrical
cables and the electrode feed system (ZFS) airlines. Lift the EFS off of the hood. o
Disassemb’ the EFS down to its normal storage state.

4.4 PROCESS MONITORING

The ISV off-gas and power-conditioning systems are controlled by computer.
The ISV computer is a distributed-control system that is made up of a numper of
smaller process control units or microprocessors. A centralized operator interface
for monitoring and controlling the ISV process is located in the control trailer and
consists of two CRT terminals. Operating conditions are monitored electronically by
a large number of remote sensors and the results are displayed and recorded by the
operator interface. <Set the clock on the process control computer Defore start-up.
Do not readjust the clock during the test uniess power is lost to the site and the ~
Baily Process Control System needs to be restarted. Note the computer clock time
vs. actual time once a shift in the laboratory record book.

Part of the operator's duties is to make sure the data are pericdically
orinted out and recsrded to diskette. Table 4.2 shows the frequency &t which graphic
data (Area 7) are corinted and archived to the diskette. <Critical data Will se
monitored on 3 priority data zcquisition (PDA) system, which dispiays and stores
priority data once ner second. As a minimum, the data which will be monitored and
collected on the ?JA system will te the off-gas hocd vacuum and seiectad hood
temperatures, dnd tank pressures.

Where the process cdata are 7ed directly to the computer, and in cases where a
- 3 - s ! . ~
( gate 'CGcK-wP 15 €SI, Sic€ss deta. 4rd Ec ded  on duta sheets |
h ] 1 f o

. Cod Pel 1 s _ 1
i‘ﬁa.;xuc-.'.(v (ecovien dete are isted (n Tawle L2,

oA dule e

- '
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7rocess Measurements and Sample Collecticn

Sanmple or
Information Collection
Collectzd Interval

189 data pts 1 set every

12 hrs

graphics screens, per shift

11 A 7 é?/f
a {l‘eg groups j@ 7/(;/‘7/
Cenerel chwek of el
CecE-CP de sdates R per Sk

volume, pH before and
each tamk= - after each
transter

volts, amps,
power: power
factor each

5 per shitt
and at change
in setpoint

shase ‘
0 . -
4&9—-‘&9-)(——561{""02: 5 ~— 1 every 2 hours \)tjif/i’qr

electrode depth,
thermocouple data

1 every 2 hours

Taak Psrj dater i every bhewr '

Y ( ) g/1457‘q
Generak Systen | every 2 aew'S \Tafufi
diake Fcin‘s

{1 r o [ -
Genemﬁ check o7 every 2. AcvtS
IMIJIAje.’ V«:it;YWz,‘SJ |
e ate. - deta &

coHec;?mn
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2.0 CSAMPUING PLAYN

1 ZAMPLI T1YE

(9]

The purpose of the sampling plan is to identify the procedures that will be
used to collect, identify, and analyze samples that will be collected from the test
site prior to and following the UTV test. Sampling objectives are lTisted below.
Samples needed to meet the stated objectives are identified in Figure 5.1.

. Obtain data for validation of soil gas transport during ISV operatioms. -
The so%l water processed through the off-gas system will be determined and
compared to the estimated quantity of water affected by the melt. Affected
volume for the purpose of evaluation will be based on the 100°C isotherm at
the time power {s shut down. A e

Obtain off-gas particle size, composition data for design of new treatment
systems. o

Evaluate contamination of scrub solutions from a “clean™ melt. Naturally
occuring hazardous soil constituents concentrate in the scrub solutions.
The data collected will be used to determine methods for minimizing
secondary water deneration,

5.2 SAMPLES

Table 5.1 lists the sample types, number, analyses, and sample amount to be
collected. All samples will be labeled appropriately with sample name, initials and
date. Table 5.2 specifies the sample name coding. All sample collection activities
will be documented in the laboratory record book and will be consistent with PNL
procedures,

23
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N
0
1

POST-TEST SAHPLES:

- MMS5 DESSICANT

- HMMS IMPINGER SOLN
YOLUME

|

OBTAIN DATA FOR
EVALUATION OF
SOIL.GAS TRANSPORT
DURING ISV OPERATIONS

-

/

RETEST SAMPLES: " OPERATIONS DATA:
NONE ~ PARTICLE SIZE

.~ OFF-GAS FLOW RATE
- LOCATIOR [N MELT

. t e Y.: .
- OBTAIN OFF-GAS
PARTICLE SIZE,.
COMPOSITION FOR
DESIGN OF NEW
TREATMENT SYSTEM

POST-TEST SAMPLES:

- PARTICLE COHPOSITION-

RETEST SAMPLES: QPERATIONS OATA:
- SQIL COMPOSITION - SCRUB SOLUTION
- PUMICE COMPOSITION
- SCRUB sQLUTION

OETERMINE COMPOSITION
OF SCRUB SOLUTIONS
FROM A “CLEZAN™ MELT

POST-TEST SAMPLES:
- SCRUB SOLUTIOH

FreyRE 9.1, Samples and Cbjectives Correlation
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TA3(E 2,2, CSampie Name Ccding
Sample Name Tvna nf Szanla
LS-UTV-1-S-# Soil
LS-UTY-1-P-¢ Pumice
LS-UTV-1-0-¢ MMS Dessicant
LS-UTV-1-IM-3 , MMS Impinger Solution ) ’;j? 16/”/?/
LSNPS . tre 2 X te——"/g'( ;i?
LS-UTV-1-SS-¢# Scrub Solution Samples

NOTE: Replace {# with a number on the sample label.)

§.2.1 Soil Samples

Two soil samples will be taken during t@ff}é&t nreparation. The samples
will be taken at approximately 10 ft depth. These samplies will be used to determine
soil moisture, as well «s, soil oxide composition.,

5.2.2 Pumice Samples

Three pumice samples will be taken prior te placement of pumice in the
tank. The pumice is located in a pile next to the test site. The samples will be
taken from three different locations in the pile. Samples should be taken below the
surface of the pile to ensure better rebresentation of the pumice.

§.2.3 MMS Dessicant,

The MM5 sampler will te used to evaluate the quantxty or water vaoor .pr -

TS ded€emine ontidy ot her thed . 1T &N

present in the off-gas. ...e dessicant samples will be y1lected T
‘resultant data will be adjusted for ambient humidity throughout the test and should

provide a good approximation of the amount of water transfered from the affec

i -4, la‘—& L A G
sagils. ,1 —~(~gf“=r will be wsed iith this tem 4w collecd cartico
‘:c.-q-.«n’\ et flhese ( Here ma ke iUsed L Zf_ Frevlcte <ize c_,,c_Lg(;s Vi S&m

5.2.4 pParticle Size ofr r:f‘)u.'\/ui..vu" ,

A Model ?C-2 Quartz Crystal Micrcbalance (QCM) cascade impactor will be
1sed <3 analyze tarticle size distribution of particulate generated from tie meit.
Quartz crystals are used in eachn stage as mass monitors ta provide real-time mass
collection data. The particuizta colleczed will Se anaiyzed for ccaposition.

5.2.3 S¢m T-ytion Samples
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No hazardous materials will ta utilized in this zest. CZcrub solution
sampies will 5e taken orior <2 startup, curing operaticns :nd Tolicwing Szst 7
. e . . . j
siutdewn. These samples w;iELoe analyzed to evaluate concentration of naturaily -fgé]
. . . , . - . S . J¢
occuring heavy metals in the scrub soluticn. Two samples from each tanx will be 7/HL/

. . QPP ISR MarréeLy .
taken prior to test startup. Cne sampla will te takenAevery day ftrpom each of tgf two

tanks during operations. Two samples 7rcm each tank will be taken immediately
following test shutdown. Determination-of which samples will bDe analyzed will be

made after test shutdown. (1F ansy) ~
pgl
5.3 SAMPLING METHOD dfa 7/ /

5.3.1 Sail Samples

A1l soil samples collected will be placed into precleaned 500-mL, wide-
mouth glass jars capped with Teflon-lined lids. sipple locaticns, any observations,

and the results of the field tasts will be reéB?deB:Wn the laboratory record book.

5.3.2 Pumice Samples

A1l pumice samples collected wiil U¢ placed into precleaaned 500-mL. wide-
mouth glass jars capped with Teflon-lined lids. Sample locations, any observations,
and the results of the field tests will be recorded in the laboratory record book.
Samples will be taken using a grab sampler.

5.3.3 MMS Qessicant

The dessicant in the MMS sampler will be monitored znd changed as needed to
oreclude water carryover. £ach time the dessicant is changed out the weignt of the
wet dessicant will be measured and racorded in the LRB and the weight cTf the new
dessicant will be measur | atr in the LR3 pr- - to placeme:r ia tne
sampler. '

5.3.4 Pz "gle Size

The PC-2 operates at a tlcw rate of 240ml per minute. CJue to the iow flow
rata the connection to the sample source siould be less than 1 ft long. An important

operating parameter for the PC-2 is the sampling time. The sensitivity of %he
‘nstrument is 1.5 nancgrams of nass impactad cer hertz. The cptimum sampiing time is
thererore that time which is surficient <o impart a frequency ciange ot 20 ¢3 20
nertz with a3 tolerance of -3 =3 +10 hertz. A longer sampiing time wnich causes 2
z ndesireable, Iaitial sample duration

[

Jd hertz is
agjustments Yor suDsequent sampies nice

frequency change of more tihan

(¥)

tn
i
(8}
A
—
ol
-3

shcuid te short (=3 t3 3
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accordingly. If follcwing a sampling thae A7's ia the stages with the highest
-cncencrations are between 20 anad 20 Hz, the samples time used was cotimum.
Af's are less than 5 Hz the sampling time was tco sacrt. An approximate guide to
particulate concentration is given in Table 5.3. Refer to the PC-2 QCH Cascade
Impactor Operations Manual for exact instruction on how to operate the device. The
50% cut-off sizes (Dp50) for the standard ten-stage PC-2 instrument are listed in
Table 5.4.

TS
-

ot

he

JABLE S.3. Approximate Particulate Concentrations

Concentratiocn Time Af
(ug/md) (sec) (Hz)

10 4807 == 20

100 30 15

1,000 5 25
10,000 2 - 100
50,000 1 250

TABLE 5.4, ©S0% Cut-Off Sizes (DpSQ) for PC-2

0p20
25.0um
12.5unm
6.4um
3.2um
1.6um .
0.80um
0.40um
0.20um
0.10um
0.050um

:

O W W NOY U WD N

s

Ten jars, corresponding to the ten collecticn stages will he in piace ser collection
of the particulate frcm the stages. when the sampling trays require cleaning the
sarticulate should te niaced in Zhe appropriate sample ceollection jar.

-Q

-
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3 Scruh Soluytinn Sampies

?rccess scrub soluticn samples will Se zciiected in wide-acuth I23-mL
svinyl sample bottles. All samples will be properly labeled. dated. and stcred to
ire sample integrity.
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5.0 2ATH “ANAGFMENT

A RANCE

(o]}
—
=

This test will be conducted in strict accordance with the requirements
cutlined in this test plan, in SOP S3. and QA plan WTC-014 in accordance with the PAL
QA Program, which is based on ANSI/ASME NQA-1, 1986, Quality Assyrance Program

Requi © Nyel Facilitias.

A QA engineer assigned from ?NL's Process Quality Oepartment provides. <.
independent oversight of project activities and will monitor activities to ensure °°
compliance with established requirements during test preparations, testing, and. -~
subsequent saapling.

6.2 LAR""*TQF” RECORD 800KS —ms

The laboratory record book (LR8) is the pr1mary method of recording daxrto-
day project activities. The LRB is intended to provide information with sufficiznt
thoroughness to permit an indeperndent person of equivalent technical backgroun;,
understand the work and evaluate the technical soundness of the work, continue
unfinished work, and/or be able to replicate the work. All activities involved with
this project will be recorded in LR3 BNW-53697, BNW-53698, or in data sheets
referenced by the LRBs.

6.3 DATA SHE=TS
Pertinent data gathered before, during, and after processing will be
entered on data sheets. The following data sheets will be used during the test:

- —s o L L O& 7] (‘ q[

Large-Scale Power Readings

Electrode Depth Readings
Environmental Monitoring
Thermocouple Readings

- . ; /
. Tank ?ressure Readings ,/~<€'/7 -7//’/5
. mmbg f;aﬂnp(eA’ \_/ J
Sanple ccpies of data sheets are provided ia Appendix A.
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JTEI TINTTATET TATA

4ych of the process data Trem the ISV tfast wii) 2 ia Tne fIrm of magnetic
~e large-scale ISY system provides automatic cdata lcgging at intervals

- by the operator. The computerized data include prccess conditions

4re, Tlow rates, etc.) and environmental monitor cutput, such as from the
Jgigde-and carbon monoxide monitors. The accuracy of the'data is dependent

:1ibrations of the instruments used to obtain the data.

A priority data system that accumulates data every second will be used to
:ritical data points. Data monitored by this system will include tank
hood pressure and hood plenum temperature data. Cata frcm this system are

7 an internal hard dr1ver ix tm_

1 R hj i

The identification, maintenance, storage, ind final disposicion of records
rned by PNL QA procedures. Project records will be maintained by PNL througa
of the project and then transferred to a Records Holding Facility for

<. The specified retention period will beA”°$-4€56—%héa—40—yeeré?‘
. 0 accerdomie wifle *iﬂ..
’ dq Ceceds If\ue;x-'rcvy ord Dispesitiem
/’f“{ ( Seleedcie |
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7.0 DATA AVALYSES 44D TNTFIPRETATION |

-

A purpose oTf the test plan is to define the criteria 7cr detarmining the
success of the test, and describe how the results of the test will be measured
against these criteria. The test objectives and criteria for successtul achievement
for the large-scale UTY test are the following:

1 Demonstrate the applicabhility of TSY in remediating 3 10 ft dismerar Surjed tank
i i i + l3var ranprae jiva ndge:

Thé criteria for successful attainment of this test objective is to atar
completely vitrify the buried tank and tank contents. Oetermination of melt size and
whether the criteria has been met will be based on thermocouplie and electrode depth
measurement data. Thermocouples will be placed vertically below the tank and
radially outward from the tank. Temperatun&:heisnrements obtained from the
thermocouples will provide a reasonable estimate of melt size.

2. ubtain water balance data to support th- “heory explaining why volatiis
WWMMMMMM_&&JM

A water balance will be performed to compare the amount of water given off
from the melt to the amount of water that was displaced by the melt out to the 100°C
isotherm prior to vitrification. This objective will be met by demonstrating that
vaporized water within the melt zone does not migrate away from the melt.

Following completion of the 116-3-6A test, significant zmounts of water
coming out of the melt were observed for two days after shutting off power. ToO
obtain def 1s° "a * balance data the off-gas sysi 1 wil]l bSe o1 rat for two ¢« rs
following power shutdown.

3 "h--1gharizas the narticulata oraduced during the varinus stigas af *he
yoorafication orocess to sunport fytuyre aff-qas treatqaent svsgam desicn

A gravimetric sampler will te used to determine particle size distribution
of particulate produced during ISY system operation. The data cbtained will be used
*5 support development of future off-gas :reatment systems. ~ais cbjective will ze
ichieved by successfully cbtaining the desired data.

2 e = e o~ : i mdmn] iyt =laT e ek
i, Demgnstrate the ahilisy af "SY 49 vitmifv tha si%a <9 centig nraccical within fhe

"

soptext of a¢sud] -ank remaajatien ac=iyitiag

L]

The orimary measure <7 success is %2 ccapliaezaly vizrify tne zink, tie T@nK
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zgporting pad. For the ISV tecnno]cgy“to\fe censiderea a

szchnology 7cr buried tanks, {¢ must 2e cisable of immobilizing
; to depths greater than the bottcom oF :tne :anﬁS\ which may e up
:cale of equipment. The specific pertormance critenja for
:gainst this test objective is the zbility of the 1sv sxitem to
> a depth below the tank or at which soil ccntamination from a

to background levels. For this test, vitrification will conginue
-h, {f possible, to further test the capability of the system.‘i The
is 1imited to a maximum depth by the current capacity of the
ystem. The depth of the vitrified zone will be monitored via

isurements and thermocouples placed vertically in and below the
st.

i = i an elact po tan

)
SR

icability of using an EFS on a site containing a burié&gﬁétal tank
i from the ability to feed 12 in. graphite electrodes down to the
/itrification 2nd minimize binding situations. Successful

:he electrode feed system will: '

low the system-tavrecover from electrical short circuits when the
actrodes are engaged in a molten pool of metal,

iminate the labor intensive procass of installing fixed
ried electrodes,

Juce worker exposure from the intrusive process of
olacing electrodes into the soil adjacsnt to a tank,

iminate the secondary wastes ¢ ‘al | during  ectroc
acement activities. 4 1
| A [uf

*0 reduce the nossihility af transient g3s relemases from the t3nk
<ing _the farmation of drain holes wnich could disrupt the conducvrive

1 field applications, it will be necessary <o fill a tank with fill
the void space. This will have %o -2 cerfcrmed so that both
1zardous contamination is not spread T2 the snvircnment or endanger

it the site. This test wiIT investigata differant methods :3

plish filling an actual waste tank.

a3
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2ii=snariag AAeA "racgur~T-I-fang

Previous testings indicates ncod pressurization could se caused by
disruption of the melt cold cap resuiting in rapid radiant heating of the dust laden
atnosphere in the hood. A heat shield will be uséd to inhibit direct heat transfer
from the surface of the melt to the hcod atmosphere. Pressure transducers will be
used to obtain tank and hood pressure data. The hood, tank and surrounding soil have
been instrumented with thermocouples to provide temperature data. These data wi]lﬁggg
used to evaluate the radiant heat expansion theory and the resultant effect of the
heat shield on hood pressure stability.
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3.0 ZIALTH AND SAFATY

It is the goal of tiis project to tazke every practical precaution to
orotect the health of PNL employees, suScontractors, and visitors frocm any adverse
erfect that might result frcm activities cenducted during large-scale UTY testing.
SOP 58 details the hazards associated with operation of the large-scale ISV systam.
This section of the test plan describes potential hazards associated with this test
not covered in SOP 53. |

8.1 POTENTIAL HAZARDS
8.1.1 Site and System Prenaration

Site preparation activities include :he following:

‘ pit excavation E TEmo

. placement of tank -

. application of gunite to tank .
. S E

. tank fill o §

. backfilling around the tank o

. " site leveling

. transpart of the ISV trailars

. connecting off-gas lines

. placement of the nccd and electrode feed system

These activities will involve the use.of heavy equipment and the hazards associated
with their cperation. Care must te taken and appropriate personnel protective
equipment (PPE) used when operating equipment or when working near equipment be1nq
operated. Appropriate safeguards shall be taken when excavating the test pit. Pit
walls shall be adequately angled or shored to prevent collapse. XNo personnel shall;
S5e allowed in the pit without PPE (harchat). Quring operations invoiving movement of
the tank care shall be taken not 2 place personnel in a position where injury could
result from sudden, unexpectad movement of the tank. Ouring application of gunite to
“he tank appropriate PPE shall te used (safety glasses, respiratory masks, hard_hats.
stg.). ZPricr to backfilling around the tink a walkthrougn will Se maae to verify
that no personnel are in cr “ear The scge oFf %he pit. Curing 2l cceraticns involved
i1 moving and positioning the off-gas lines, ccntainment hoca :nd electrece fTeed
system care snall be taken nct <o place serscnnel in positions where injury could
~esuls frem unexpected movement of Tha equizment. Scecial care snall te Tken curing




TEST PLAN
LS-UTV-1 Rev. 0
APRIL 1991

cperations
s c2

requiring the 1ifting or equipment overhead. All nersonnel will wear the
uireq P

arations.

(Y
A9}

{(hard hats, =tc.) Zuring zhese

()

8.1.2 29st Test Activities

As with. the site preparaticn activities, the post test activities will involve
the use of heavy equipment in removal of the hood and electrode feed system. The
subsidence that occurs from the densification of soil as it melts will require
backfilling at the completion of the test. Precautions as described in section-9.1.%..

shall be taken during all post test activities. | :u;agp:‘
8.1.3 lonjzing Radjation (extarnal, intspnal) - i;b)

There are no radioactively decaying naterial present in this tast, however:
there may be residual material in filter housings or off-gas piping from previot
radiocactive testing. The radiation work proceddT@RWP) provides specific. meassees °
necessary to minimize'radiation exposure basad on sampling and monitoring. Any -
external contamination present on the ofi-~z: hood or off-gas trailer will be bﬁﬁg;’“
¢rntrolled through the use of personal protactive clothing as specified in the- & o

8.1.4 (hemical Fxposure (fnhalation, ingestion., ahsorntion)

During processing off gases frcm [SV are collected in the hood and passed
through the treatment system. A wind direction indicator will be posted during
sampling activities and ISY operations. To the extent feasible, perscnnel will be
positioned upwind of any site activity to prevent the inhalation of dust or exhaust
from the off-gas treatment trailer. Previous [SVY operations have shown that the
concentration of toxic gases generatad by amelting soil and exhausted frcm the

treatnent trailer (NO, and S02) has been wit 1 ac 'ptable levels. However, the [SV
eie gvality So—;, cead CC

laust will be monitored for toxic’cs ‘
77 [l

To prevent ingestion of any %toxic natarials, eating, drinking, chewing gqum or
totacco, smoking, or any practice that increases the probability of hand-to-mouth
transfer and ingestion of matarial will be prchibited within the controlled area.

Protective clothing and gloves will Se worn as necessary %o prevent ccatact
with chemical contaminants. Iapermeable gloves will be required wnen hanaliang sail

samples and soil tcols.

3.1.3 i~

a
— -
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Noise levels freom equipment and cperations will >e measured and hearing
cretection used winen required. Heavy =2Juicment ictivities may cenerate cgerating
noise levels as high as 120 d3 at the site. High noise levels alsg exist ia the ofr-
gas trailer blower rcom. OQperators entering this area are required to wear hearing
protection when the ISY off-gas Dlower is operating.

8.1.6 Klectrical Hazards

The large-scale ISV electrical system is designed to minimize the potential
for electrical shock. The electrodes and cables are insulated from the off- gasmhood -
electrode feed system and other possible contact points. HNo additional hazard: s -
posed during operation with precipitation or moisture present. Electrical shock
hazards during ISV setup, operation, and maintenance will be further controtled.by
separation of operations “rom overhead power lines and insulation of conductors.
Insulation of conductors will be inspected iﬁieigiiéd Only autharized personnel
using electrical gloves and rubber shoe covers will be permitted in the~controlled
area during ISV operations. Lock and tag procedures and 2rote:1!v= equipment: fe37 _
discussed in the SUP S8 for work on electrical systems. Eye protection will: bewporn:;f;
during electrical maintenance and inspection to protect against ejection of molten
metal in case of arcing. |

Occupational Safety and Health Administration (OSHA)-required clearances of
10 ft between derricks and pcwer lines will be maintained. No personnel shall be
near cranes or drilling rigs during electrical storms.

Ouring ISV start up, arcing may occur within the starter materials on the
surface of the soil. Use of a2 welder mask or appropriate attenuating filters will- be
used Dy start-up observers.

No personnel will be allowed on the electrode feed system platform or on the
aoff-gas hood when power is applied to the electrodes. Once the electrode cables are
installed and tested, no personnel will be allowed to step on or climb on any
electrical cable regardless or wnether power is on or off. Physical barriers,
including ropes, signs and waixways, will be placed to identify and cable sositions
:ind preclude cotential danger =2 perscnnel and damage ©3 the cable.

3.1.7 HMaechanica] Hazardsg

- Operations associated with assembly of the ISV system pose varicus mechanical
hazards. Attantion nust Se zaid to these potential nazards to crecluce iajury to



~ersonnel. These hazards inciuce ninch foints, flying cojects, mcving squipment

carts and heavy tcols. HYechanical guards, satety devices ind carscnal Zrotzctive
equipment will be used to minimiza risk c7 personnel injury. ricr to use tools and
equipment will be inspected to verify that zppropriate guards are in place and
functional. To minimize potential hazards, equipment operators shall have received
appropriate training (i.e., criane operator training) prior to use of the equipment.
Gloves, safety glasses, steel ftce sices, face masks and hard hats should Se used as

appropriate.

Nonessential personnel are not permitted in the immediate vicinity of
operations where mechanical hazards are present. Untrained personnel who must be
present in the vicinity of operations where mechanical hazards are present aust be
briefed on the hazards and acccmpanied by trained personnel.

Eye protection will be prcvided and used Buring operations where eye hazards
such as flying particulate matter are present. Personnel will not wear contact
lenses in ey -hazardous areas or cperaticns. If personnel require corrective lenses
they will be provided with prescription safety glasses or goggles that cian be worn
over their glasses. A portable eye wash unit will be provided onsite.

8.1.8 Heat Stress

Ouring the summer, ISY rersonnel working outdoors may be subject to heat
stress. Cool drinking water will be available onsite and personnel will be
encouraged to increase their usa of salt on foods during hot periods. Site personnel
will be trained to recognize symptcms of heat stress.

Heat stress monitoring using wet bulb globe temperature (W3GT) measurements
should . be instituted wher rer ambient temperatures  :eed 85°F. Work-r @ reg Ins
recommended by the American Conference of Governmental Industrial Hygienists must De
followed.

8.1.9 Cold Stress

As the temperature drops Selow 20°F, <here is an increasing canger of freezing
axzosed flesh within 1 =ain, decending cn wind speed. Zguivalent chill tamceratures
w111 Se calculated at amoient tezreratures less than 2J°F. Worxers wili -2 warned <t
ivoid.skin contact with cold surfices Seilcw 20°F. 3reaks will Se -aken in Jeated

trailers during cold seriaods.




w
~{
v
—
b
P

2.1.2) Ihaermal 3Syrns

curing ISY cperaticns and ccol Zcwn, the hocd and off-gas lines will be very
hot. Warning signs will be displayed at exposed surfaces where thermal Surns could
cecur, Access around the ISY equigment during vitrification will Se limited to
essential trained personnel. \

3.1.11 Eir Hazards

A prefire plan has been prepared for ISY cperations at the 300-W site.
Yegetation will be cleared Trom the siza during site prenaration. The work site will
Je kept orderly and free of debris, :zusbleweeds, 2tc. The use of ccmbustible
naterials in the controllad arez will te minimized. Approved fire extinguishers will
e provided .and situatad for =2asy access fromwithin and outside of the controlled
area.

8.2 HORK SAF™TY PLAN

3.2.1 Parsonnel Iraiﬁinq

4inimum training requirements f2r ISV c¢perations staff and supervisors
are defined in the training plan included as part of the ISV Site
Snvironmental Compliance Plan. The plan addresses the job descriztion,
skills, education, and training requirements.

Field team personnel directly carticisating in onsite cceraticns, iacluding
iSY operators, ia the controiled 2rea are raquired to cempleta 40 7 of instruction on
health and sa1 'y for wi :a si: cperations. This training will i: wuc 1 :oganition
of observable symptoms of exposure to tcxic chemicals associated with the site.
Jeccumentation verifying that training 7as Seen ccmpleted wiil Se 2laced ia the
training file for all perscnnel. Cn zn 2nnual basis. these persons require 8 h of
:dditional training. OJther training required of Field t2am and crer2tions team mem-
ining (iacluding a

[

Sers includes radiaticn training and rzsciraceory srotection <o
surrent respirater Titting rzcord carc). a1l sita cerscrael ire rafuirea tJ have a
nulti-chio dosimetar.

2.2 Jdarermnnal ZrAacacriva Tcuirmane

w

-

. . : .
ayels ¢f ?rozaczica:r A
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Protection Level O3 is the ainiaum level of protection that will Se used within
“ne axclusicn zcocne at the 2C0-W siza. Zach situaticn will Se evaluatesa individually,
and hazard conditions will deteraine the actual level of protecticn and other safety
preocedures required to meet health and safety requirements. Street clothing can be
worn outside the control zone during ISV operafions. S0P S8 describes protective
clothing requirements (equivalent Level 0) when hazardous materials are not involved.

The highest level of protection required during test preparation and operation

is Level C. A control area will be established around the site. Level C protection

is required in the control area during ISV cperations and when site excavation {s

involved. Protective equipment and clothing required will be determined b} the work
activities involved. Personal protective equipment requirements for site preparation

and system operation have been provided in this test plan. When there is a potential
for contact with radionuciides the protective-6g@ipment and clothing requirements are
specified in the site-specific Radiation Work Permit (RWP).

8.2.3 Hedical Syrveillance “ i

A1l team members must be covered by a medical surveillance program. The
medical examinations provided to employees for Hanford contractors satisfies the
medical surveillance requirements. O0SHA requires that employee medical records be
maintained for a minimum of 30 years. Hanford employee medical records are
maintained for 75 years. Physical examinations will be provided annually or
follewing any suspected exposure above allowable limits.

8.2.4 Mopitoring

Radiation protection technicians (RPT) will menitor site operations on an as-
1 :ded b¢ s ¢« _ 1dent on the site work activity.

Air monitoring of the exhaust frcm the off-gas stack will be conducted to
ensure that no hazardous levels of radiological or chemical contamination are being
released.

83.2.3 Si%ta Control Measyres

Public access to secured ireas af %he Hanford Site is strictly cantrpl]ed.
Yisitors require special Sadges and nust Se escorted. The 200-W sita is located
inside 2 fenced area and is controlled by limited key access. Visitors must De
issued 3 "Yisitor®™ badge Sy PNL security and Se ascortad 3y PNL perscnnel. Entrance

T2 the xSluston—a+Fed must Se authorizad by <he shift angineer.
Safety e,
2 Jul 40

h A
-
{ I'ZU
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A radio will Le located onsitz for rcutine and emergency communications.
henes are located in cthe prccess ccntrol traiier, the orf cas trailers anq-support
trailers. The Hanford Fire Department's 200 Area Fire Station will provide emergency
medical treatment for this site and will be notified prior to the start of work.

This fire station is approximately 1 aile southeast of the site with an estimated
less than 5 minute response time. An emergency nedical technician (EMT) is on duty
at the 300 Area Fire Station at all times. The nearest first aid station is located
in the 3706.b1dg of the 300 Area.

No less than two people will be onsite at any one time during test operations.
A wind direction indicator will be posted during sampling activities and ISV
operations. To the extent feasible, ;erscnnel will te positioned upwind of any site

activity.
e T

_ Site preparation work will be conducted only during daylight hours, unless
night lighting {s provided. I[SY operations are run continuously, 24 h/day.

8.2.5 Imergency Response Plan
A site-specific Emergency Plan will be posted at the site. The nearest first-
aid station is located in the 3706 bldg. of 300 Area.

8.2.7 Jearest Jifte Resources

Water Supply 3790 81dg, 300 Area
Telephone 300-W ISY Site, 300 Area
Flush Toilet Facilities 3790 31dg., 300 Area
8.2.8 fanitation
Ouri: ite pi tjon . :ivit i, ¢ f id* m - cons :@red to be a

mobile team with transportation available to t! neart : water and sanitation n is.
Once waste processing by ISY is started, the site will be equipped with the following

sanitation items:
Potable water will be provided cutside the controlled area in closed
containers equipped with a tap and labeled as "Orinking Water.” an'DOtaﬁle
water supplies will be labeled, "Unsafe znd Not For Orinking, washing, or
Ccoking Purposes.”

One chemical <oilet will Ze lccated cutside the ccntralled areaz.

i~
poa
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3.0 ZESIDUALS MANAGEMENT

While no hazardous materials will ke used in this test, solid residuals
(wastes) could potentially be generated. These wastes would likely include
contaminated protective clothing, scrub tank sedihent, sample jars and similar
debris. Those wastes determined to be hazardous per EPA and WOOE requiatory
requirements will be disposed of in accordance with £PA’'s land disposal restrictions

(40 CFR 268).

The vitrified product will remain in the ground at the test site.
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D30T JHANGT CONTEOM

Changes to or departures frecm this tast olan or S0P 58 may Se needed as the
test progresses. Any changes to the dccumentation governing this test shall first be
defined as a minor or a major change. Minor changes are changes which have no impact
on the environment, personnel or equipment safety. Major changes have a potential
impact on the environment or worker safety or possible damage to process equipment.
The determination of whether a changer is minor or major shall be made by the shift
engineer, After the scope of a change is determined, the following will be

performed. ~ %;7_77/

A1l minor changes shall Se documented in the record copy of the test
plan or S <8 and noted, in tie LRS..Chooges shall be, ncted in the —eerd cepy

c+ He @ decemrend cad e b7 b nd deted.
All major changes shall be approved by the ISV equipment custodxan and
the proJect manager. e
Seat ~yhel __. QU MOt—theproeposed—
=7 ¢ i isc vt h 2= Sefetyreprasentative S
. Changes affecting the objectives of the test as stated in this test
plan will be approved by the project manager and ISV equipment

custodian.

’

L_,;bc*rc\-{-e."y <u-4:t47 ”Scrmt_o u,.'” be CC’Y\‘{C_c'f'.ed; ~/ c:lv.SCuSS

selef
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11.0 STAFF REQUIREMENTS

Starf support will be identified prior to testing so that the appropriate
training can be performed. t is the practice of this section to staff operation
shifts with a minimum of one experienced operator or engineer. [n dddition to the
experienced staff, at least two additional personnel will be on shift at any given
time except for non-powered periods following the test. Starf identified for test
operations are listed in the attached shift schedule and include the use of Geosafe
personnel,

12.0 3SCHEDULE

The attached schedule lists the tentative operating staff and alternates.
Table 12.1 provides the tentative Iarge-scéTf?E%kfaperations schedule. Each crew
consists of 4 people with one person off allowing for 3 people on site per shift at
all times except as noted above. Staff on shift include a shift engineer and two
operators for each of the three shifts. The schedule is structured (2 3llow for each
person to work 6 days on followed by 2 days off. Ouring the 2 days off, the 4 th
person assigned to the shift rotates in for a 6 day assignment. £ach shift includes
at least one person with previdus large-scale operations experience, either with the
PNL system, or alternatively, with the Geosafe Large-Scale system. The Site
Equipment Supervisor and the Task Leader will be available during day shift and, as
needed, on off-shifts. One of the 3 staff members assigned to each shift will have
the primary responsibility orf monitoring the MM5 sampler. Changes to this schedule
must te coordinated with the Tisk Manager and the Site Equipment Supervisor. '

s




LS-UTV Schedule

Large-Scale UTV Shift Schaduls
Draft Schedule 6/27/1991 - Blanks will be filled in later with alternatss
Leo E Thompson
Start-up scheduled for Tuesday, culy 16, 1361
Crews are from: 8:00 am to 4:15 pm (days)
4:00 pm to 12:15 am (swing)
12:00 midnight to 8:15 am (grave)
Crews consist of 4 people with one parson rotating in for relief.
At any cne time, there will be 3 people per shift on site with the 4 th crew member having a day off.

Alternate shift engineer is in charge of the shift when the primary shift engineer has a day oft.
Asterisk denotes -dual responsibility for operating the MMS5 sampler (primary responsibility).

Crew 1 (Day Shift)

Bergsman (shift enginaer)

Luey ° (alternate shift engineer)

Fichter® = TR
Timerman -

Crew 2 (Swing)

Kindle (shift engineer)

Bigelow (alternate shift snginaeer)
Sliger *

Winkelman*

- Craw 3 (grave)

Tixier (shift engineer)

Powell*® (alternate shift engineer)
Garcia®

Campball ‘ (2nd alternate shift angineer)

Alternate Shift Engineers/Operators

Koegler
Thompson

Another off-shift operater frem another crew
Woosley, Carter

Joffs (last resort)

rage 1




Ravision 2,

CATE

Tuesday,

Thursday 8/1/1991

wuly 7

SHIFT

7/16/1991 Day

Swing

17-Jul Grave
Day

Swing

18-Jul Grave
Oay

Swing

19-Jul Grave
‘Day

. Swing

20-Jul Grave
Day

Swing

21-Jul Grave
Day

Swing

22-Jul Grave
Day

Swing

23-Jul Grave
Day

Swing

24-Jul Grave
Day

Swing

25-Jul Grave
Day

Swing

26-Jul Grave
Day

Swing

27-Jul Grave
Day

Swing

28-Jul Grave
Day

Swing

29-Jul Grave
Day

Swing

30-Jul Grave
Day

Swing

31-Jul Grave
Day

Swing

Grave
Cay

Swing

jLS-UTV Schedule

SHIFT ENGINEER .-------- OPERATORS--------- .
Bergsman Timmeaerman Luey*
Xindle Sigelow Sligsr”
Tixier Powell * Campbell
Bergsman Timmerman Luey °
Kindle Bigelow Sliger®
Tixier Powell * Campbeli
Bergsman Timmerman Fichter®
Kindie Bigaelow Winkelman®
Tixier Powaell Garcia®
Bergsman Timmerman Fichter®
Kindle Bigelow Winkeiman*
Tixler Poweil Garcia®
Luey Timmaerman Fichter®
Bigelow Winkelman Sliger *©
Tixier Campbell

Luey® Timmerman

Bigelow Winkeiman_ Sliger
Tixier CampBaft= " 2—Garcia®
Bergsman Luey Fichter
Kindle Winkeiman Sfiger *
Powell Carplzil Garcia®
Bergsman Loy Fichter®
Kindle Winkelman Sliger *
Powell Campbell Garcia“®
Bergsman Timmerman Luey®
Kindle . Bigefow

Powaell Campbaell®

Bergsman Timmerman

Kindle Bigelow

Powell Campbell®

Bergsman Timmerman

Kindle Bigelow

Powsll WOV

“ggle RN Timmerman
nind -

Powaeil

Luey

Bigelow

Campbaeil Lrvvuam S| arcia
Luey Timmerman Fichter *
Bigelow Winkel Sliger *
Campbell oslgys ¥ Garcia®
Lusy Koegler Fichter®
Xindle Winkeiman Sliger *
Powaell Camobell Garcia®
Luay 18 iFichter®
Kindle Winkeiman Sliger *
Powaell Campbell Garcia’
Luaey* Timmaerman {Wogslavs  sinli
Xindle Eigelow Sliger*

Page 2
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Friday 3/2/91 Grave Tixier Powsil* Camobe"
Day Luey’ Timmerman ‘Woosiay-. |
Swing Kingle Rigelow Sliger*

3-Aug Grave Tixier Feweil® Campuosil
Day | Thomeson--%. | Timmerman Fichter®
Swing Kindle Bigelow Winkeiman’
4-Aug Grave Tixier Sowell Garcia®
Day Koeglersy sy fimmerman Fichter *
Swing Kindle digelow Winkelman®
5-Aug Grave Tixier Powell Garcia®
Day Bergsman Timmerman Fichter®
Swing Bigelow Winkelman Sliger *
6-Aug Grave Tixier Campbell Garcia*
Day Bergsman Timmerman Fichter*
Swing Bigelow Winl man Sliger*
7-Aug Grave Tixier Camobeli Garcia®
Day Bergsman | WOSSRIWARB | Fichter®
Swing Kindle Winkeiman Sliger.*
8-Aug Grave Poweil
Day Bergsman ; .
Swing Kindle Winkelman
9-Aug Grave Powaeil Campbeli
Day Bergsman Timmerman
Swing Kindle Bigelow Sliger °
10-Aug Grave Tixier Powsll®
Day Bergsman Timmerman
Swing Kindle Bigelow Sliger’

Asterisk (*) denotes MMS operator. The operation of the MMS system is the primary responsibility

of this staff memeber unless superseeded by personnel or equipment safety issues.

Crew schedule changes must be preapproved by Thompson (Jeff's or Koegler aiternate).

If the start-up date slips, the schedule wiil not stip. In other words the schedula is fixed.
delays may necessitate a revision of the schedule to accommodate commitments.

Page 3




